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CHAPTER I 

INTRODUCTION 

1.1. The recurrence of scarcity conditions in the past spelt out the desirability 
of identifying the areas susceptible to drought and framing special programme for 
making the~e areas scarcity resist.:-nt. A Fact Finding Committee was appointed in 
1958 under the Chairmanship of Shri N. S. Pardasani to identify chronically scarcity 
affected areas in then Bombay State .and to suggest long term ameliorative 
measures. Subsequent to the submission of its report, in 1960, condjtions in the 
Maharashtra State have changed considerably. Scarcity conditiom have also mani­
fested in the areas otter th!ln those areas recognised by the Fact Finding Committee 
1960. Relief had to be provided to agriculturists and agricultural labourers who 
were affected bythedistressand rmployme.nthad to be provided ~n a large-scale to 
the affected population. The State Government therefore felt the need for inquiring 
into the problem of drought affected areas afresh .. 

1.2. The State Government appointed a Fact Finding Committee for suney of 
scarcity areas in the State with the follo'\\'ing persons as Chairman and rr.ernters 
in 1972 :-

(1) Shri S. E. Sukthankar, Secretary, Urban Develop· Chairman. 
ment and Public Health Department. 

(2) Shri B. A. Kulkarni, Secretary, Irrigation and Member. 
Power Department. 

{3) Shri M. A. Telang, Director of Bureau of ·Member. 
Economics and Statistics, Bombay. 

' .• 
(4) Shri M. A. Cliitale, Superintending Engineer, Member. 

Central Designs Organisation, Bombay. 
(5) Shri S. P. Pimplikar, Superintending Agriculture ;Member. 

Officer, Amravati. 
(6) Shri B. S. Sheshgiri, Retired Director of Civil Member. 

Supplies, Bombay. 
(7) Shri V. H. Sakhalkar, Under Secretary to Member~Sccretary. 

Government, Revenue and Forests Depart­
ment, Bombay. 

1.3. The terms of reference of the Committee are as follows :-

(1) To review the conditions obtaining in Maharashtra State subsequent to 
the submission of the report in 1960 by the Pardasani .Committee with parti­
cular reference to the question of the improvement or deterioration in the 
economic conditions in these areas, the reduction or disappearance of scarcity 
in these areas and the emergence of conditions of distress in the areas other than 
those in which such conditions were noticed in the past. 

(2) In the light of the changed circumstances since the Pardasani Committee 
submitted its report to identify those areas of the Maharashtra State in which 
conditions of scarcity have become frequent but which do not appear in the 
report of that Committee. · · 

(.3) To survey the relief measures undertaken in the affected areas. during the 
conditions of scarcity, to assesr. their effectiveness in relieving distress as well 
as to report on the potentiality of these measures for the permanent rehabilitation 
of these areas. 

H 44f5-l 
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(4) To assess. the working of the rehabilitation schemes undertaken by the State 
Government With the approyal .o.f the Central Government in the drought 
prone areas, to rep:>rt on their utllityand to suggest modifications, if any, in these 
measures . 

. <?>. To C·Jn'lide~ and re~:>rt on the questi~n whether there is any need for 
dividing tho aff~c~ed areas tnto groups depend1ng upJn the frequency with which 
·they are affected. 

(6) To C}n:;idcr whether the p:escnt criteria i.e. annewari, rainfall etc. for 
determining the areas affected by scarcity arc adequate and if not t~ suagest 
other cdtcria which may be adopted for the identification of such areas. o 

(7) To ruke ri}C)mmmdatious as to futu1·e p:eventivc and ameliorative measures 
to deal with similar facts. 

(8) To sugg>!st m:>dific.1tions, if any, required in the organisation, administrative 
and financial p:-oc0dures, etc. in order to implement relief measures with the 
utmost of expedition and effi~iency. 

(9) To make such other recJmmendations of a long term nature as may be 
necessary for the reduction or elimination of C·:>mbating of scarcity C!>nditions 
as the Committee may deem necessary. 

1.4. To begin with the Committee prepared a questionnaire (given in appendix) 
and sent it tc officials and non-officials including all M.Ps., M.L.As., M.L.Cs. of 
Maharasbtra and also to economists and social workers in Maharashtra and 
elsewhere. Over hundred individuals replied, and we are grateful to them. 

1.5. The Committee thereafter visited all the district headquarters and held 
individual and group discussions .with officers and representatives of the people. 
During these tours the Committee also visited numerous scarcity works in progress 
so as to have a first-band experience of the scarcity conditions and the efficacy of 
relief measures. Details of the Committee's tour in the districts are shown in 
Annexure III. 

1.6. During the tour the Committee met local representative:; and leaders of 
various political parties. In all the Committee had discussions with over one 
thousand persons in these visit&. We have considerably benefitted by the views 
expressed by them. We are grateful to all these persons for the courtsey shown to us. 

1.7. The Committee visited some of the districts when the Mabarashtra Legisla­
tive A~sembly and Council were in session at Nagpur. Therefore some of the 
M.L.As. and M.L.Cs. could not meet the Committee in the meetings held at the 
district headquaters. The Committee, therefore, held its sitting from the 4th December 
1972 to the 6th December 1972 in the new M.L.As'. Hostel at Nagpur, specifically 
to meet the M.L.As./M.L.Cs. We are happy to record that we recieved a good re5-
ponse from the Legislators. We express our sincere gratitude to them. 

1.8. A<}1.)tding to the Govcmmont orders dated 23rd Augu'lt 1972 the Committee 
was to submit·its rcp.Jrt by the 31st Dc<nmb:rr, 1972. The Committee was, h Jwcvcr, 
cJn'ltitutcd a slate a 'I on 19th Oc!ob:::r, 1972. It had to do much tom·ing at th" initial 
stage in Novemb:::r and. Dcc·:::mb:rt to elicit opinions of officials and non-officials and 
acquaint itself with loc.~l c;mditions. Besides C.)nsidcrable data cJn<mning rainfall, 
annewari, lab~ur. attond!\nc-J, otc. h'ld to b:: collected. Tho Committee held its 
mcetingi almost daily sine·::: January 1973. The issues that had to b::: cJmidered 
wcto m'lny ani vadcd. The G0-vcmmcnt, the.<cfore, has extended tho time-limit 
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1.9. This report is in two volumes. The first volume contains recommendations 
regarding the terms of reference. Volume two consists of annexure containing 
statistical data and districtwise chapters. 

1.10. In our endeavour to analyse the main causative factor of drought, namely, 
rainfall we received whole hearted ca-opcration from the India Meteorology Depart­
ment without whose assistance it would have been difficult for the Committee to 
attempt at such. an analysis. We sincerely thank and express out sense of gratitude 
to Shri N. M. Philips, Dy. Director General, Poona and Shri C. R. V. Raman, 
Director, Agrimet Division., India Meteorology Department, Poona and Shri N. J . 
. G~orge, A'isi:.tant Meteorologist, Bombay. Our member Shri M. A. Chitale also 
attended the symposium on ·Droughts in India held by the Di,rector-General of 
India Meteorology Department at Poona on the 19th December 1972 and we have 
<Dnsiderably benefitted by the papers presented at that seminar. Most of our views 
on the rainfall pattern, have been based on the dhc,_mion with officers of India 
Meteorology Department and deliberation at the Seminar and the elucidation in the 
blckground papers. 

1.11. We reci'ived CJnsiderable assistan~e from several officers of Government. 
Wa acknowledge our debt to them. 

1.12. We sp~cificllly mention Sarvashri G. N.'Joshi, Deputy Director of Agricul­
ture, V. N. Panditrao, Statistician in Irrigation and Power· Department and Shri 
M.S. Mavinkurve, Ecomomic Geographer and Cartographer, of the Maharashtra 
Indu$trial Development Corporation for their invaluable assistance. The Com­
mittee would like to place on record its appreciation for the ability shown and 
the strenuous work rendered by our Member-Secretary Shri V. H. Sakbalkar. The 
Committee is grateful for the willing and wholehearted co-operation given by the 
;nembers of the staff. 



CHAPTER II 

HISTORICAL BACKGROUND 

2.1. Famines and scarcities resulting from drought appear to have been 
a regular feature in the country since times immemorial. Ancient literature is replete 
with references to famine. Yaksha's •• Nirukta" (Chapter II, section II) Valmi.kis 
Ramayan (Chapter 9, Versus 9 and 10) Jataka stories of Buddhists (Jat~ka XXJI) 
and Chanakya's "Arthashastra ",all contain references to famines. In Rigveca 
a prayer is offered to banish poverty and famine. In another hymn, mention i~ 
rrade of having dispelled the danger of famine. The invocation to Lord Indra for 
banishing.famine is also found in this literature. 

2.2. *It is seen that the p:oblems of famines and sc:ircity have been faced by 
the various C•Juntries in the different c.mtinents of the world sometime or the other. 
But fr<..m the recent studies made in this respect by the Food and Agricultural 
Organisation of the United Nations on the basis of the analysis of the ant~nti­
C3ted famines in the different countries of the world it is noticed that drought is by 
far the most C•Jmmon natural cause of famine and the countries within the monsoon 
system of climate really rep:esent the C\lre of the famine p:ob!ems, because of the 
unreliability of rainfall within this sy:item. 

2.J. A systematic and complete account of all the famines earlier to 18th century 
is not available. It is concluded by historians that widespread famines occurred in 
the country once· in fifty years. From the 11th century to the 14th century there 
were 14 widespread famines. In 90 years from 1765 to 1358, 14 widespread 
famines occurredand severe scarcity conditions prevailed four times. Between aw 
and 1908, famines or scarcity conditions prevailed in one part of the country or the 
other in 20 out of 48 years. 

2.4. In outlining the history of famines in the State, the first difficulty th-.t one 
encoun•ers, is to correlate the dtscriptions in the available literature '\\ith the existing 
district boundaries. During the 18th and the _19th centuries, there had been fre­
quent territorial changes in the district boundaries and district headquarters e.g. 
Akola and Amravati were not the districts headquarters. In earlier period, ~cmini­
strative units which are called now districts were referred to as regions. In tf.e 
gazetteers published by the Government of Maharashtra, we find an attempt to 
describe the history of famines with reference to the existing district bound<trics. 
In outlining historical background in this Chapter we have relied mostly on these 
district gazetteers. 

2.5. Causes of Famines. 

2.5.1. Various c1uses of famines have been as mentioned below :­

(a) Total or plrtial failure of r'!-in. 
(b) Uneven distributio}l of rain. 
(c) Untimely rain. 
(d) Excessive rain. 
(e) Hail storms-Frost. 
(f) Locus-pests-rats. 

•Famine " Its Prevention and Relief" by G. B. Mansfield (1963). 
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(g) Epi::dimic-Such as cholera, plague, malaria, etc; 
(h) D~c;truction by military operations. 
(i} Unsettled p:>litical condition: 
U) L1.rge sc1le influx of scarcity affected person. 
(k) Heavy dem:1.nd, for export of foodgrains out of the district. 

3.5.2. Out ·of these reasons, first three causes seem to have resulted in severe 
distrl!ss to the p:>pulation affected. It is the famiaes resulting from these causes 
with which the Committee is concerned. · 

2.6. Pre-18th Century Famines in Maharashtra. 

2.6.1. Famines in the following periods covered almost the entire State :-

(1) 1396--1408 Durgadevi Fa:tnine. 
(2) 1460 . • Damaji Pant Famine. 
(~) 1520 
(4) 1629-1631 

The famines mentioned in the above periods were very much widespread. The 
Darg1dcvi famine ca.usod by drought was the severest famine. It lasted for twelve 
ye4rs and affected the whole country south.of the Narmada. It is reported that 
theN was large scale migration of population from Deccan plateau to Malwa and 
G!lj1.rath. During this famine, large tracts were reported to have been depopulated. 
Da.m1ji Pant famine was next in severity. This was also caused by drought. The 
legend of Damaji Pant, a local revenue officer, having distributed foodgrains .from 
government godown is famous in Marathi literature. Bijapur r:ulers asked him to 
pay th6 price for the fos>dgrains distributed, and the legend goes to say that 
G.:>d Vithoba appeared in the Durbar as a messenger of Damaji Pant and paid the 
pric.J on his behalf. The famine of 1520 was caused by politically unsettled condi­
tion<J. Drought of 1629-31 at the time of Shiwaji's birth is famous and it affected the 
entire area of DeGcan, Gujarath, K.handesh, Berar and Daulatabad. We find refer­
encJI of the ravages, wrought by this famine in Dasbodh written by Swami 
Ramdas. Few verses from the " Dasbodh" are cited below :-

~ .. 
~co 'IT3i~~ 

..... ~ . 
l:t~ :!/Ci3Ci I si:( I 'ii'S' 

og~r ams ~cr 

~~~ 

tfiTCZT ~T ~ 

crrn < i nu =tfl cmrcrr 
~ q~r iitt•lllf~Cfi 

G i ~ G I (I :;:f\ liTCt"1t' 

frr~~~ 

~"< m~ ~ 

cr~ ij,t ~ 

ri ~m iJ.smT 

'11 ij Cfi Ci ufl '3 'EfFrT 

$·:~~m 

'ts'illqlsilR" armr 
aTr'lf ~ fcR;;:rr 

3fTCN. t:~rnts' 

o:rr<n: amr~ MlUIT 

~~~~ 

m w ut-rr 
~~ f.:r~ ,~ 

l(<t) qCCfi"( 'li~ 

t1f1'"(111'[;l ¥ 11~1 

m'· ~ ~r \ilml ,, 
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2.7. Famines of the 18th century. 

2.7.1. Western Maharashtra Region.-Mter the severe drought of 1629-30 
surprisingly there is no mention of any famine in this region tilll790-91 i.e. for nearly 
160 years. In the year 1790, two districts of Konkan-namely Thana and Ratnagiri 
and Ahmed nagar district were the only parts affected by drought. The subsequent 
drought of 1791-92 was widespread as it affected 6 districts i.e. Ahmednagar, Shola­
pur, Satara, Sangli, Poena and Nasik. In the following year 1792-93, only PoQna 
and Abmednagar districts were again affected. In 1793-94, the Ahmednagar 
district was again visited by famine for the 4th year in succession. In 1791-92, the 
distress caused by failure of rains was aggravated by emigration of population from 
the adjoining districts of Karnatak because of the existence of severe famine condi­
tions in that area also. 

2.7.2. Marathwada Region.-In respect of Osmanabad and Nanded regions 
1713, 1747 and 1787 have been mentioned as years of famine due to drought. Auran­
gabad region was affected by drought in 1703-06, 1747, 1749 and 1787. Nanded 
region was again affected by famine in 1792. 

1702 is mentioned as the year of famine due to excessive rains for the Osmanabad. 
Aurangabad and Nanded regions. In case of Parbhani district also, it is stated that 
the first of the famines of this century was caused by excessive rain which destroyed 
the kharif crops and reduced the yield of rabi crops considerably. The year is. 
however, not mentioned. But most probably it must be the same year as 1702. 
Subsequently it is stated that Marathwada region suffered from another famine 
which occurred after 36 years. Famine of 1727-28 was caused by military operation 
in Aurangabad region. 

2. 7.3. Vidarbha Region.-There is no mention of famines in any of the districts 
of this region in the 18th century. In fact, the .information prior to the 19th century 
is not available in respect ofYeotmal, Akola, Nagpur, Amravati, Chandrapur and 
Bhandara districts. And in respect of Buldhana, and Wardha districts, though 
mention is made of the famines of 14th to 17th centuries, information for the 18th 
c:entury is lacking. 

2.8. Famines of the 19th century. 

2.8.1. Sufficiently detoiled accounts of famines of 1802 and onwards are available 
in the Gazetteers of all the districts. 

2.8.2. Western Maharashtra Region.-The first famine of this century occurred 
in 1802. This continued for 2 successive years viz. 1802-03 and 1803-04. This famine 
was wide-spread and affected almost all the 12 districts of this region except Kolhapur 
but this famine was not due to drought. No crops could be sown brcause of military 
operations. Between the period 1804-24, Kolaba district was affected in 1817-18. 
Sholapur in 1818 and Poona in 1819-20 by droughts accompanied also by epidemics. 
The drought of 1824-26 was again of 2 years duration and was equally wide-spread. 
Even Thana and Ratnagiri districts were affected. With the exceptions of ~olhapl.r 
and Kolaba districts the whole of Western Maharashtra was affected by this famine. 
After this, the scarcity of 1832-33 by excessive rain and wide-spread drought affected 
Ahmednagar, Sholapur and Poona districts. Khandesh districts of Dhul1a and 
Jalgaon suffered for 3 years successively from 1833-36. In Nasik also, there \\as 
temporary scarcity in 1833 due to failure of kharif crops. Again in 1844-46, Ahmed­
nagar, Sholapur, Poona, Dhulia and Nasik districts were again severely affected by 
drought. Sholapur and Nasik districts were again visited by famine in 1854 on 
account of drought. Thana district was also affected in that year. ScarCity of 
1855-56 due to drought affected only the Khandesh districts of Dhulia and Jalgaon. 
Famine of 1862 caused by intense and wide-spread drought, ravaged very large tracts 
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of Western Maharashtra which included Ahmednagar, Sholapur, Satara, Sangli, 
Poona, Nasik, Dhulia and Jalgaon districts. Parts of Nasik and Khandesh districts 
suffered on account of drought in 1866-69 and 1871-72. The Great Famine of 
1876-71 due to severe drought is reported to have affected large areas all over India. 
It was the most severe in intensity and duration. It is described as the most grievous 
calamity of its kind that the country had experienced till then since the beginning 
of the 19th century. This famine affected almost the whole of Western Maharashtra 
with the exception of only Thana region. In the following year 1877-78 however 
only Thana region was affected.· In 1878-79 Poona district sufferep due to excessive 
rain. This is the only solitary example of famine due to excessive rain in this region. 
The famine of 1896-97 caused by absence ofrain was more wide-spread and more 
severe than any of its kind, the country had experienced before. It was officially 
described at the time as the most disastrous famine of the century. This famine· 
affected more or less every part oflndia. In Western Maharashtra region, exceptions 
were those of Satara, Sangli, Nasik, Thana, Ratnagiri and Kolaba districts. The 
famine of 1899-1900 followed so closely ~n the heels of 1896-97, that both the 
Government and the people were taken aback. In spite of relief afforded on a hither­
to unprecedented scale, it caused intense suffering and heavy mortality of both 
human beings and cattle. This famine was described by Lord Curzon as the severest 
and most terrible of all the famines that had affected the country in the nineteenth 
century. In this region, the same districts which were affected by 1896-97 famine 
were again the sufferers. Even Thana district which escaped the previous famine 
(of 1896-97) was also affected this time. 

2.8.3. In addition to the above famines, local famines due to droughts which 
were mainly of sp~radic character occurred in the following districts :-

Ahmednagar district 
Sholapur district t·~ 

1868. 
1879. 
1878. Sangli district 

Poona district 

Nasik district 
Dhulia district 
Jalgaon district 
Thana district 
Kolaba district 

1823-24, 1833-34, 1835-36, 1838, 1863-64, 
1877-78, 1900-1901. 

. . 1869, 1871, 1894. 
1900-1901. 
1866, 1900 1901. 

.. 1837, 1838-39, 1848, 1850, 1853-55. 
1817-18, 1855, 1871, 1875. 

Also there i~ a mention of famine in Kolhapur district in 1884-85 due to influx o 
a large number of people into the district from the adjoining areas where the army 
operations had caused devastation. Similarly in Kolaba district there was famine 
due to excessively heavy rains in December 1852 between the 7th and 12th when 
the grain and other produce sto eked in the fields were damaged and in 1854, a 
terrible hurricane on Ist November damaged the exceedingly good harvest 
whether standing or stacked. 

2.8.4. Maratlzwada Re~ion.-Relatively Parbhani, Nanded and Bhir districts 
are seen to be fortunate, as compared to Osmanabad and Aurangabad districts in 
this century. Following are the famine years in the 5 districts, due to droughts :-

Parbhani 
Bhir 
Nanded 
Osmanabad 

Aurangabad 

. . 1804, 1876-77 and 1899-1900. 

. . 1812, 1823, 1877, 1897. 

. • 1804, 1819, 1897 and 1899-1900. 

. . 11 famines between 1804-1877 respectively in 1894,- 1897-98 
1900-1901. 

. • 1824-26, 1834, 1846,1855, 1862-66, 1871-72, 187f.-77, 1877-78 
1890-1900. 
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Osmanabad and Aurangabad districts were affected by severe distress at inter­
vals of7to 10 years. There were only4 famines by droughts in each of the remaining 
three districts. In addition to the above famines, Parbhani district was affected in 
181.9 and Osmanabad district in 1825 due to excessive rains. There was great 
distress in 1802-03 caused by lawlessness by hordes under Amirkhan who destroyed 
:the harvest. 

It is noticed that western parts of Aurangabad and Osmanabad districts that are 
bordering on the eastern parts of Ahmednagar and Sholapur districts and are very 
mu(.;h similar in character appear to have been affected by the same famines which 
had affected the adjoining portions of the latter districts. 

2.8.5. Vidarbha Region.-This region was relatively free from severe or acute 
famine cQnditions due to drought in this century. Especially Buldhana, Yeotma] 
Akola and Chandrapur districts experienced less number of famines from drouoht 
as compared to the four other districts of this region, viz., Wardba, Amrav~ti, 
Nagpur · and Bhandara. Following are the years of scarcities in this region on 
account of drought ~-

Bu ldhana district 

Y eotmal district 

Akola district 

Arnr~vati district 

Wardha district 

Nagpur district 

Bhandara district 

Chandrapur district 

1804, 1871-72, 1896-97, 1899-1900. 

1803; 1867-68, 1871-72. 

1871, 1896-97, 1899-1900. 

1803, 1833, 1839, 1845, 1896-97, 1899-1900. 

. . 1868, 1877-78, 1891-92, 1896-97, 1898-99, 1899-1900. 

1818-19, 1825-26, 1868, 1896-97, 1899-1900. 

. . 1822, 1832, 1868-69, 1878-79, 1866-67, 1895-96, 1900-1901. 

1868-69, 1896-97, 1899-1900. 

In addition to these famines. there were quite a few famines waic:1 were caused by 
excessive rain, particularly in the four eastern districts. There were 3 such years 
in Wardha district and 4 in Bhandara and Nagpur districts, namely :-

Wardha district 

Nagpur district 

Bhandara district 

1831-32, 1892-93, 1894-95. 

1831, 1892-93, 1894-95. 

1892-93, 1893-94, 1894-95. 

At times famines wue also caused by some other factors such as raids and larg>':­
scale export of grains to other districts and influx of people from adjoining districts 
Such years were- · 

Chandrapur district 

Buldhana district 

Yeotma !district 

Akola district 

• . 1804, 1818, 1832. 

1833, 1877-78. 

1896-97, 1899-1900. 

• . 1896-97. 

A few more years have been mentioned as scarcity years but not severe in distress 
and no relief measures were considered necessary in these years. These are-

Buldhana 

Yeotmal 

Wardha 

Chandra our 

1893. 

1833, 1839, 1862. 

1893-94 (Cotton and Til were damaged by rain). 

1892-95. 
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2.9. Famines ofthe 20th Century. 

2.9.1. Western Maharashtra Region.-In th~ 20th Century the records show 
that the five districts of Ahmednagar, Sholapur, Satara, Nasik and Poona suffered 
due to famine and scarcity condition almost once in every 3 years. As some of the 
-Gazetteers were published prior to 1964 and (Poena in 1954) the infornu.tion can­
not be said to be up to date. Only two were very wide-spread droughts of 1901-02, 
1952-53. A number of othet· famine years have been mentioned in the Gazetteers, 
but their severity and spread were not the same. Though no special relief works 
were started, other relief measures such as remission and suspension of land revenue, 
granting of tagai loans for deepening or repairing of wells, etc. were given, and have 
been recorded in the Gazetteers. On the other hand in some cases it is mentioned 
th3t formal scarcity was not declared by Government but relief was provided. The 
details of scarcity conditions since 1960 have been referred to by us in a subsequent 
Chapter. 

2.9.2. Marathwada Region.-Generally the information given in the Gazetteers 
of the districts of this region is scanty, the'number of pages devoted to this topic 
in 3 Gazeteers published so far is also only 2 to 3 as compared to the coverage for the 
districts of the old Bombay State, probably because the information is not available. 
It will, therefore, be not correct drP.w any definite conclusion from this meagre dat8. 

'The information a vailablc in the Gazetteers regarding drought years is given below:-

(1) Bhir district : 1908, 1913, 1921·22. 

(2) Parbhani district: 1911-12, 1921, 1934: 

(3) Osmanabad district: 1916-17, 1918-19, 1946, 1950. 

(4) Aurangabad district,: 1911-12, 1912-13, 1935, 1950, 1960, 1965-66. 
'· '. . 

(5) Nanded district: 1911-12. 

In addition there is mention of famines due to excessive and untimely rains in 
·following years :-

1. Parbhani district: 1959, 1961. 

2. Aurangabad district: 1916-17, 1917-18. 

3. Nanded district: 1910-11, 1916-17, 1917-18. 

'Similarly due to other reasons such as epidemics there was great distress in few 
years as below :-

1. Bhir district: 1919-20, 1920-21. 

2. Parbhani district: 1915-16, 1918-19, 1919-20. 

3. Osmanabad district : 1902, 1903, 1904, 1923, 1926, 1930. 

4. Aurangabad district : J902, 1903, 1904, 1948. 

5. Nanded district: 1918-19 . 

. A \so a few years are mentioned as years of agricultura 1 distress without any details­

l. Parbhani district: 1916-17, 1917-18. 

2. Osmanabad district : Dw·ing 1911-1921, in 7 out of to•years rainfall was 
deficient or ip-egul.~. 
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2.9 .3. Vidarbha Region.-There is no available information a bout the famines for 
a considerable period, in the Gazetteers of some of the districts of this region. These 
districts and periods are as under :-

Buldhana 1901-1958. 
Yeotmal 1901-1960 
Amravati 
Chandra pur 
Bhandara · 

1901-1930 
1909-1957 
1910-1931 

In this case also, therefore, no conclusions can be drawn from the incomplete data 
a~~~. . . 

All the available information is presented in the enclosed table (No. 1) from which 
tc:~.n be seen that in this region, the problem of excessive rains, frost and floods, 

has an equally impJrtant role in causing widespread distress. Generally two crops 
(both kharif and rabi) are taken in most of these districts and though there may be 
failure of one crop, instances of failures of both the crops are rare. In case of 
Nagpur, several years mentioned as scarcity years because of damages to cotton. 
and betel crops in Ramtek and Umrer talukas, because of excessive rains. In case 
of Amravati district, there are no famines mentioned but following 8 years of floods 
have been recorded 1930-31, 1940-1941, 1944-45, 1950-51, 1956-57, 1959-60, 1961-62, 
1962-63 the exte.nt of damage is not known. In case of Buldhana, details of floods 
and flood damages during 1959, 1961 and 1968 have been mentioned in the Gazetteers. 
From this record it can be seen that all the districts have been visited by famines at 
one time or other. But the frequency of occurrence and their s;,verity and extend 
varies from district to district. 

2.10. Characteristics of famines in the past.-Following features were 
associated with the famines till the end of the 19th century and early part of the 20th 
Century:-

(a) Failure of rains~drought. 
(b) Withering of crops. 
(c) Burning of grass. 
(d) Reduction in drinking water supply. 
(e) Rise in prices of grains. 
(f! Increased demand for employment. 
(g) Starvation deaths and deaths from epidemics. 
(h) Loss of cattle due to fodder shortage. 
(i) Migration of cattle. 
(j) Sale of ornaments. 
(k) Thefts of grass. 
(I) Emigration of persons in search of employment. 
(m) Increase in mortality. 

Some of the important characteristics ak)ngwith available statistical informati0n 
are described in the following paragraphs. 

2.10.1. Loss of Life.-Famines were characterised by loss of human life enslav~­
ment of children and even cannibalism. In the absence of surplus econ?mic:: 
resources to rely. in the years of distress, heavy mortality could not. be avo1doo. 
It is recorded that in 1802-03 in Poona district the river was covered w1th dead and 
rotten bodies. There is no authentic account of mortality due to famines for all. 
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the years. However some figures mentioned in some of the districts Gazetteers are 
quoted below :-

Serial Name of the Year of No. of persons Remarks 
No. District Famine dead 

2 3 4 5 

Ahmednagar 1803 5000 to 6000 

1899-1902 7850 3800 due to dysentry and 
diarrhoea. 1031 due to-
Chdera. 

2 Sholapur 1818 Thousands of 
persons. 

1896-97 11000 
1899-1900 18750 
1900-1902 9000. 4069 due to dysentry and 141J: 

· due to Cholera. · 

3 Sa tara 1802-1804 10000 In Wai alone. 

1876-77 1.1414 

4 Nasik 1802-04 700 to 1000 
1845 1000 
1854 500 
1876-77 4500 

5 Thana 1899-1900 322 .. On relief works alone. 

6 Nagpur 1831 5000 

The main cause of the high rate of mortality is the epedimics like cholera, small­
pox and malaria caused due to inadequacy of food which reduce_d the power of 
resistence. Similarly continued privation, hard work in uncongenial atmosphere 
and psychological strain undermined the health and led to increased susceptibility 
to disease. 

2.10.2. Migration. Another characteristic of famine was large scale migration 
of the people in search of employment. During the earliest famine on record, viz.,. 
Durga De vi of 1396-1408 which affected the areas south of the Narmada, it is reported 
that many districts were depopulated. The rulers had to make special efforts to 
resettle the persons who migrated by giving lands at concessional or free of rent. 
It is recorded that a bout llakh people left Poona district during the famine of 1876-78 
for Bombay, Gujarat, Gangathadi and Berar. Similarly in 1802-03 a large number 
migrated to the Konkan. Some instances of distress in the areas on account of 
in flux of population in the districts free from famine are also recorded. 

2.1 0.3. Rise in Prices.-In the absence of means of communication and public­
distribution system of essential commodities, the rural population had to rely on the 
buffer stocks of foodgrains in the years of distress. If the stocks of foodgrains 
were depkted in a ye-ar of flimine the area expfrienced absolute shortage of food. 
With the advent of fairly good means of communication, absolute shortage of food 
as a cbaracteristic of famine was replaced by rise in prices. The rise in prices WIJS one 
of the yardstick for ascertaining the severity of famine. The existence of speculators 
and hoarders resorting to anti-social-activities for achieving th( ir ends further accent­
uated the problem of spiralling prices. Added to this was the absence of any ban 
on export of foodgrain and the policy of non-interference with normal trade channels. 
prompted by laissez-faire principle. 
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2.10.4. Relief Measures in the past.-Reliable account of relief measures under­
taken in the Pre-British period is not available except few references to the policy of 
prohibiting exports, encouraging improvements in cultivation, adopted by the rulers. 
The Peshwas are reported to have imported large quantity of food()'rain in !802 
and to have granted land revenue remissions. The social institutio~ then existin~ 
also helped in ameliorating the conditions through private charity. The joint 
family system and caste system imposed social obligation on the members of these 
institutions to help the persons in distress, and such obligation was willingly 
discharged. 

During the earlier stages of its rule, the British East India Company continued 
the policy of native rulers as in the famine of 1802-03 in Bombay. Import of food­
grains and prohibition of exports and control of prices were undertaken by the 
authorities. · 

British rulers on the contrary adopted laissez faire policy till the end of the 19th 
century. Exports continued unabated from Bombay Presidency even upto September 
1896 when famine conditions were imminent. It resulted in Public agitation and 
unrest in Bombay against continuing exports of food grains from the presidency at 
a time when people faced the threat of famine. The policy of non-intervention in 
trade was carried to absurd limits. Some municipalities in Bombay Presidency who 
tried to open fair price shops were admonished for the same. The Government 
oflndia, during 1943 Bengal Famine tried to control prices but did not try to control 
the supply. This resulted in supplies going underground and appearance of black 
marketing and corruption of officials. 

Relief measures adopted during the famine.s 1876-78 and 1896-98 consisted of the 
following :-

(1) Opening of scarcity relief public .works:­

(a) Road Works, 

(b) Irrigation works-canals and tanks and gav-talavs, 

(c) Desilting of tanks, 

(d) Metal collection, · 

(e) Construction of railway embankment. 

(2) Suspension of land revenue. 
(3) Grant of loans for digging well8. 
(4) Advances for seed and cattle at the time of the commencement of the rains. 
{5) Gratuitous relief to incapable poor, having no security for the advances. 
(6) Doles of grains or money to the aged, the poor, the sick and the destitute. 
(7) Lo~ns to land owners for improvements of lands for employment of t!oleir 

tenants. 
(8) Opening of kitchens for distribution of cooked food. 
(9) Establishment of poor houses. 
{10) Advances to weavers. 
{11) Allowances to village officials of Government 1ls their normal wages 

were in the shape of rent of free lands. 
(12) Remissions of grazing fees in Government forests. 
(13) Giving grains compensation to Government servants. 
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The chief objectives of the relief measures were to save every life and also to secure­
the maximum economy in relief expenditure. The Famine Commission (1880) 
framed a model code and submitted it along with its report based on the a~?ove­
mentioned code-. Famine Relief Code for Bombay Province drafted in 1885 laid 
down the detailed instructions and rules for the guidance of the Provincial Govern­
ment officials, in the matter of dealing with the famine. This included instructions 
jn respect of:-

(i) Establishm~nt of a system of continuous flow of information from every 
local area to the Provincial Government bearing on the onset of the 
scarcity or famine; 

(ii) Typ" and nature ofreliefworks to be constructed; 
(iii) Classification ofrelieflabour and the scale of wages to be paid; 
(iv) Organisation of gratuitous relief; 
(v) Establishment of a system of village inspections; 

(vi) Suspension of revenue ; 
(vii) Grant of taccavi loans; 

(viii) Relaxation of forest laws for the duration of the famine ; and 
(ix) Protection of cattle, 

Various relief measure, adopted during the British rule were according to this Code. 

2 ·11. Famine Commissions 

2.11.1. The ravages caused by famines in the 19th century were so devastating. 
th'lt three Famine Commissions had to be appointed within two decades to investi­
gate the nature and causes of famine, assess the relief measures and suggest 
measures for overcoming similar situation in future. 

2.11.2. Famine Commission (1880).-First such Commission was appointed in 
1880. One of the C<lntroversial findings of this Commission was that famine in 
India did not involvf" a food problem. Two members of the Commission wrote 
a note of dissent and reC·)mmcnded strongly the adoption of scheme of storage of 
foodgrain as a means of saving life. The government, however accepted the majority 
report wherein it was mentioned that there would always be available in India sufficient 
fooj in un1.ffected tracts to feed the inhabitants of the area visited by famine provided 
the state of C)mmunications was improved. This strengthened the hands of the 
government to continue with laissez fa ire policy in foodgrains and avoid prohibition 
of export. 

The Famine Commission (1880) in their reports incorporated a model Code and 
submitted it to the Government of India along with the report. The Code was 
founded on two p)stulates. Firstly it was laid down that the state would not under­
take to interfere in every individual and isolated case of distress, but it would apply its 
resources only when a natural Cllamity affecting material portion of population of 
a locality occurred. Secondly, it was recognised that the famine in the country being 
a problem of temp.:>rary lack of employment, the principal form of relief was to be 
offered by opening relief works and employing there those who needed it. It was 
only in excep!ion~ 1 c1ses that gratuitous relief was to be distributed to non-working 
dependents and others. 

As regards the relief to the cultivator class the Commission said that the principle 
on which leneincy could be shown, should be that nobody should be forced in such 
seasons as these to b..lrrow in order to pay the land revenue and all those who can pay 
without b..lrrowing should do so. The principle was vague and could not be applied 
by the revenue administration without knowledge of the financial position of each 
cultivator. The recommendation was accepted by the government which resulted in 
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almost a deni<~.J of_ the facility of suspension. The Commission also made important 
recommendatiOn 1n respect of Land Improvement Act 1876. It suggested fresh 
legislation on the subject in order to remove the reluctance'ofpeople to apply for loans 
and to declare that improvements would not be made a ground for enhancement of 
assessment. '_fhe Land Improvement Act of 1883 was passed to give effect to these 
recommendatiOns. 

The question of irrigation policy was reviewed by the Famine Commission which 
.expressed .i~strongly in favour of both railwaY!_aJ1dJ~rigation works for protecting 
.India ~&~!E-st !~~-c.?_ll~~u<mces-o:r::Gn~aght. Of th~ t~o !llearis-9Lpro1ection, the 
.Commtsston u e 1;11vocally expressed ~J~vour of 1rngation wor~_:>.: Mter laying 
down t e btoad prmctp es o trngatton pohcy, the co-mmiSsloiCwent on to recom­
_mend various schemes for the extension of irrigation in different provinces. 

2.11.3. The Famine Commission (1898).~ The famine of 189~as.mor.e- wides­
pread and sev~r~.Jhan1he_country.llad experieiiced ·before. The provisions of the 
Famine-codes were p1 t to a severe test for the first time during this famine. 
Another Commission under the chairmanshii of Sir James B. Lyall was appointed to 
so into the question of the degree of success achieved by the relief organisation. 

The Famine Commission (1898) estimated that average number of labour relieved 
was 5· 2 per cent. of the affected population. The expenditure in the famine of 
1896-97 in Bomb:1y presidency was Rs. 1·18 crores. The loam to the tune of Rs. 
18· 55lakhs were advanced. The geneu.l conclusion which the Famine Cc mmission 
arrived at after reviewing the relief admivistration was that the success actually 
attained in the relief of distress and saving of human life was, if not complete far 
greater than any that ha1> been recorded in famines that are at all comparable with it 
n point of extent, severity or duration. 

The classification oflabour and various tests envisaged by the code books were 
.enforced in the famine of 1896, in almost all the provinces. Famine Commission 
recommended a change from four fold code classification of famine labour based on 
the assumed differences in the efficiency of different cl~.ss of workers to a simpler 
.clai'>sification based on the nature of work to be perf01med by a labourer. In the 
matter of nature and size of works the Commission expressed the view that while large 
works should ordinarily be regarded as the mainstay of relief operation, there were 
occasions when small works must also be largely resorted to and be carried out by 
professional and civil agency, according to the circumstances. The Famine Commi­
ssion refused to acc;!pt the plea of enforcing distance test so as to effect economy in 
.expenditure. The Commission observed that works ~hould not be started at a 
distance for the sake of instituting distance test but because the work was in itself 
more useful than the work near the villages. The Famine Commission favoured the 
.adoption of a system known as the Blackwood system of payment by results with 
maximum limit on daily earnings. But it recommended the retention of the provi­
sion relating to the minimum wage. 

The Famine Commisi'>ion (1898) commented on the very small suspension a~d 
remission of land revnue as the most questionable feature of the sc~eme of re!1ef 
~dopted. It recommended more positive approach in the policy regardmg suspenswn 
~nd remission of land revenue. 

The Commission observed that there was no absolute dearth offood supply and food 
had always b~en purchasable though at high and in some re~ote places excessively 
high prices. The problem of food supply during a period of dtstress appeared to the 
G.:.vernment of India as well as to the Famine Commission to be merely one of ensur­
ing supplies in the market. The more f~ndamental a_nd important pr?b~em of the 
price at which food was sold failed to receiVe the attentiOn of the CommissiOn. 
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2.11.4. The Famine.Commission (1901).-The famineofl899-1900 followed so 
closely on the heels of that of 1896-97 that it was described by Lord Curzen as the 
severest and m.:>st terrible of all famines that had afflicted the country in the 
ninteenth century. Another Famine Commission was appointed in 1901. 

The Commission reviewed the relief in the famine of 1899-1900. The maximum 
expected limit of 15 per cent. of the affected population seeking relief in the worst 
months of famine was exceeded. During the famine of 1899-1900 in Bombay 
province this limit was exceeded only in the begining of August for a short time. 
The Commission estimated the cost of relief in the country at Rs. 15 crores. 
The Commission concluded from the numbers given relief and the cost 
incurred on 4 that taking the famine period as a whole the relief distributed 
was excessive. The Famine Commission were astonished at the novel experience 
that the numbers on relief continued to swell even after the rains had started and 
showed little inclination to return to their works. Besides the exhaustion of the 
affected population, loss of cattle amounting to two million throughout the country 
was according to the Commission mostly responsible for such a situation. 

One of the significant recommendations ofthe Famine Commission of 1901 was 
in favour of village \\-orks. It outlined the advantages of village works and further 
expressed that there was a large influential body of opinion in favour of viilage 
works. The Commission further observed that good results of village works were 
heavily discounted in the recent famine by the universal absence of a programme 
and that in consequence the sy~tem had not been given a proper trial. As regards 
wage policy, the Commission of 1901 was of the strong opinion that the minimum 
wage for able bodied wotker had been the stumbling block of relief administration. 
The Commission, therefore, recommended the abolition of minimum wage for all 
the able bodied in ail future schemes of relief and the ado9tion of a system of payment 
by results. The existing system of fines and minimum wage was to be replaced 
by the modified intermediate,!f,ystem which was a pure system of payment by rtsults 
supplemented by relief to dependents with a maximum limit on daily earnings. 

Another significant contribution of the Commission was its unequivocal acceptance 
of liberality in the collection of land revenue. It observed that any harshness in the 
collection of land revenue, particularly in ryotwari Provinces, reduced the gratitude 
which the people felt toward the Government for their rescue from starvation. The 
effect of this recommendation was the passing of the New Land Revenue Policy of 
1902 which emphasised that in the matter of suspension of land revenue, the interests 
of Government were identical with the interests of people and it was unwise to extract 
from the impoverished a revenue which they really could not pay. 

The Commission for the first time spelt out that in the scheme of famine relief the 
preservation of cattle should occupy a significant place. It laid the emphasis on the 
growth of fodder crops during the period of distress especially by grant of land. It 
further laid that the direction of policy should be towards the decentralisation of 
relief operations and providing the means of preserving cattle at home within 
the village. 

Above paragraphs summarise in brief, the historical background offamine prior 
. to Independence. 
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TABLE No.l 

Details of Famines in 20th Century in Vidarona Region 

-------~-~------ ----------------------
Years of 

Years of famines due to famines due Serial Name of Distrkt Years of famines due to 
No. droughts excessive rains/hailstorm to other 

1 2 

1 Buldhana 

2 Yeotmal 

3 A kola 

4 Amravati 

5 Nagpur 

6 Wardha 

7 Chandrapur 

8 :Bhandara 

3 4 

1959-60, 1960-61, 1965-66 1959-60 

1962-63, 1964-65, 1965-66, 1961-62, 1963-64 
1966-67, 1967-68. 

.. 
reasons 

5 

1920-21, 1935, 1939-40, 1926-27, 1931-32, 1942- 1918-19. 
1961·62, 1963-64, 1965- 43, 1949-50. 
66, 1966-67, 1967-68. 

1907-08, 1918-19, 1920.21, 1919-20, 1925-26 to 
1921-22, 1939-40, 194Q. 1930-31, 1932-33,· 
41, 1942-43. to 1938-39. 

1907-08, 1918-19, 1920-21, 1917-18, 1926-27 . . 1928-29_ 
1927-28, 1929-30, 1936-
37, 1939-40, 1949-50, 
1950-51, 1955-56. 

1957, 1965-66 ' . • 1959-60 1901-02. 

1901-02, 1902-03, 1940-41, 
1950-51' 1952-53, 1953-
54, 1965-66, 1966-67. 



:=· TABLE ll 
A· 

Statement showing Frequency of Famines/Scarcities due to drought in Maharashtra State 
*" 00 14th Century 15th Century VI 

I Serial Name of the District Remarks 
N. No; 1378-95 1396-1408 1417 1422 1460 1472-73 

~A) We&tern Maharashtra-
1 Ahmednagar .. t t 
2 Sholapur t t· 
3 Sa tara t t 
4 Sangli t t 
5 Poona t t t t 
6 Nasik t t 
7 Dhulia t No Famine recorded till 1629 after 1396-

1408. 
8 Jalgaon t ••I•• No Famines recorded till 1629 after 1396-

1408. 
9 Kolhapur No Famines recorded prior to 1804. 

10 Thana .. .. .... No Famines recorded prior to 1618. 
11 Kolaba No Famines recorded prior to 1803. 
12 Ratnagiri No Famines recorded prior to 1803.· -

(B) Marathwada-
...:I 

13 Aurangabad f .... ····· No. Famines recorded prior to 1790. 
14 . Osmanabad ... 
15 Bhir ... \ No details prior to 1812, available. 
Hi Parbhani ...... No details prior to 1630 available. 
17 Nanded t t 

{C) Vidarbha-
18 Buldhana No proper history prior to 1853 except 

during 1378, 1473 and 1474, it is men-
tioned that there was large scale emigra-

· tion to Malwas and Gujrat due to 
famines. 

19 A kola No details prior to 1871 available. 
20 Amravati t t t 
21 Yeotmal .... No details available prior to 1803. 
22 Wardha t t t 
23 Nagpur No details available prior to 1818-1819. 
24 Bhandara No details available prior to 1822. 
25 Chandra pur ... No details .available prior to 1804. 

t Indicates oCC\Jrrence of scarcity or famine 



TABLE No. 

Statement showing Frequency of Famines/ 

Serial Name of District 
17th Century 

No. 1618 1628 1629 1630 1631 1659 1685 

-- ·-------·------·------------------
{A) Western Mahar11stra-

Ahmednagar 

2 Sholapur 

3 Sa tara 

4 Sangli 

s Poona 

6 Nasik 

7 Dhulia 

8 Jalgaon 
-9 KoUi.apur 

1d Thana 

11 Kolaba 

12 Ratnagiri 

(B) Marathwada-

13 Aurangabad 

14 Osmanabad 

15 Bhir 

16 Parbhani 

17 Nanded 

(C) Vidarbha-

18 Buldhana 

19 Akola 

20 Amravati 

21 Yeotmal 

22 Wardha 

23 Nagpur 

24 Bhandara 

2S Chandra pur 

8 

t t 

t t 
t t 

t t 

t 

t 

t 

t 
.....• 

t t 
Famines between 1629-1685 out of which 4 were due to droughts 

t 

-·· 

t 

t 

t 

t t 

t t 

t 

t 

t 

t I11dicates occurrence 
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·n-eon tO: 

Scarcities due to droughts in Maharashtra State 

18th Century 

1703..06 1713 1747 1749 1787 1790-91 1791-92 1792-93.1793-94 

---·------------

.. -

t 

t 

t 

, or scarcity or famhte~ 
H 4485-2a 

t 

t 

t 

•.·· 

t t 

t 

t 

t t t t 
t .... 
t 

.... t 

t t 

t ' •• .! 
I 

i .... 

t 

t 

t 

.... 

Remarks 
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TABLEN<h 

Statemmt showing Frequency of Famines/ScarcitieJ, 

Serial Name of the 19th 
No. District 

1801-1805 1806--1810 1811-1815· 1816--1820 1821-1825· 

(A) Western Maharashtra-
1 Ahmednagar 1803 1824 

2 Sholapur 1803 1818 1824 

3 Sa tara 18o;_.o3 1824-25 

4 Sangli 1824--25 

s Poona 1819-20 1823-24 
1824--25 

6 Nasik 1824 

7 Dhlllia 1824-25 

1825-26-
8 Jalgaon 1824-25· 

9 Kolhapur 

10 Thana 1824-25 

11 Kolaba 1803 1817~18 

12 Ratnagiri •• 1802-03 1824' 

(B) Marathwada-
13 Aurangabad .• 1824-25 

1825-26 

14 Osmanabad .. 1804 1810 1819 1825 

15 Bhir 1812 1823· 

16 Parbhani 1804 

17 Nanded ] 80-4 1819 

(C) Vidarbha-
18 Buldhana •• 1804 

19 A kola 

20 Amravati 1803 

21 Yeotmal 1803 

22 Wardha 

23 Nag pur 1818-19 

24 Bhandara .. 1822 

25 Chandrapur ,'. .. 
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1I-contd. 

due to droughts in Maharashtra 

Century 

1826-30 1831-1835 1836-1840 1841-1845 1846-H'.SO 1851-1855 

-------------------------------------------------------

.... 

1825-26 

..... ___ 

1832-33 

1332-33 

1832 
1833 
1835 

1833 

1833-34 
1834--35 
1835-36 
1833-34 
1834--35 
1835-36 

....... • 

1834 

1833 

U32 

1833 

1833 

1822 

1838 

18~8-39 

1837 
1838-39 

.... 

.... 
1839 

1839 

----------

1845-46 

1845 

1844-45 
1345-46 

1845 

1844-45 
1845-46 

1844--45 

.... 
184S 

.... 

. . . . 

1848 
1850 

1846 

1846 

.... 

.... 

.... 

. ... 

.... 

.... 

1854 

1854 

1855-56 

1855-56 

1853--54 
1854--55 

1855 

18SS 

1854 

. ... 
• • • • 

••tt• 
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TABLE No. -- ----
'Serial Name of the 

No. District 
1856-1860 1861--1865 1866-1870 1871--1875 1876-1880 

1 Ahmednagar 1862 1868 1876-77 

2 Sh<'lapur 1862 1876-77 

3 Sa tara 1862 1876-77 

4 Sangli 1862 1876-77 
1878 

5 Poona 1862-63 1876-77 
1863-64 1878-79 

6 Nasik 1860-61 1861-62 1869 1871 1876-77 
1862-63 

7 Dhulia 1862-63 . 1865-66 1~,71-72 1876-77' 
1863-64 1868-69 
1864-65 

8 Jalgaon 1862 1866 
1868-69 1871-72 1876-77 

9 Kolhapur •• 1876-7T 

10 Thana 1877-78 

11 Kolaba 1871 

12 Ratnagiri 1876 

13 Aurangabad 1862-63 1871-72 1876-7T 
1863-64 1877-7& 
1864-65 
186S--66 

14 Osmanabad 1862 1866 1871 1871 

15 Bhir 187T 

16 Parbhani 1876-77 

17 Nanded 

18 Buldhana •• 1871-72 

19 Akola 1871 

20 Amravati •• 

21 Yeotmal 1862 1867-68 1871-72 

22 Wardha 1868 1877-78 

23 Nagpur 1868 

24 Bhandara •• 1868-69 1878-79· 

25 Chandra pur 1868-69 



II-concld. 

19 th CenturY 

1881 1885 1886 1890 1891 1895 
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1896 1900 

1896-97, 1899-1900, 1900-1901 

1896-97, 1899, 1900-1901 

-! .. .! ... 
1896-97, 1899-1900 

1894 '.1900-1901 

1890 

1884 1894 

1893 

1893-94 
1891-92 

1893-94 
1891-92 

1886-87 

1892-93 
1893-94 
1894-95 

1896-1899, 1900, 1900-1901 

1896-1899, 1900-1901 

1896-1897, 1899-1900 

1899-1900 

1900 

1897-98, 1900-1901 

1897 ./ 

1899-1900 

1897, 1899-1900 

1896-97, 1899-1900 

1896-97,1899-1900 

1896-97, 1899-1900 

········ 
1896-97, 1896-97 
1900-1901 

1896-97, 1899-1900 

1896--97, 1900--1901 

1896-97, 1899-1900 

Remarks 
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Statement showing Frequency of Famines/ 

Serial Name of the 
20th Century 

No. District 1901-03 1904-06 1907-09 1910-14 1915-16 

(A) Western 
1 Ahmednaga 1901-02 1905-06 1911-12 

2 Sholapur 1901-02 1905-06 
1902-83 1906-07 

3 Sa tara 

4 Sangli. 

s Poona 1901-02 1911-12 

6 Nasik 1911 

7 Dhulia 1901 

8 Jalgaon 

9 Kolhapur 1905-t6 

10 . Thana_ 1901-02 1907-08 

11 Kolaba .... 
12 Ratnagiri 

(B) Mara1ft 

13 Aurangabad 1911-12 
1912-13 

14 Osmanabad 

1S Bhir 1908 1915 

16 Parbhani 1911-12 

17 Nanded 1911-ll 

(C) Y"t®rblto 

18 Buldhana 

19 A kola 

20 Amravati 

21 Yeotmal 

22 Wardha 

23 Nagpur 1907-CS 

24 Bhandara 1901-02 
1902-03 

25 Chandra pur 
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.fcarcities due to droughts in Maharashtra 

1916-18 

----
:A!aharashtra 

wad• 

1918-19 

1918-19 

1918-19 

1919 

!918-19 

1918-19 

1918-19 

1916-17 
1918-19 

1916-17 
1917-18 
1918-19 

1918-19 

1918-19 

1919-21 

1920-21 

1910-21 

1919-20 

1920 

1921 

1919-20 
1921 

1920.21 

1920-21 

1922-24 1925-27 1928-30 

-----
1943-24 1925-26 

1926-27 
1928-29 

1923-24 
1924-25. 

1925-26 1929-30 1931-32 
1932-33 

...... 

1925-26 
1926-27 

1925 1928 
1930 

1922 

1927-28 

1931-33 1934-36 

1936-37 

-·· 1936-.37 

1935-36 
1936-37 

1936-37 

.... 
1936-37 

.• ... 

l93.S 

1934 

t9Jt-3:! l9.f5 
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Statement showing Frequency of famines/ 
----- --20th Century 

Serial Name of the -------
No. District 1937-39 1940-42 1943-45 1946-4i 1949-51 1952-54 

(A) Western 
Maharashtra 

Ahmed nagar 1938-39 1945-46 1946-47 1953-54 
1939-40 

2 Sholapur 1939-40 1941-42 1945-46 1946-47 1952-53 
1953-54 
1954-55 

3 Sa tara 1937-38 1940-41 1945-46 1947-48 1950-51 1952-53 
1938-39 1941-42 1951-52 1953-54 

4 Sangli 1940-41 1945-46 ]952-53 
1942-43 1953-54 

5 Poona 1937-38 1941 1944-46 
1938-39 1941-43 

6 Nasik 1946-47 1952-53 

7 Dhulia 1951-52 1952-53 

8 Jalgaon 1946-47 195'!-53 

9 Kolhapur 1941-42 

10 Thana 1941-42 

11 Kolaba 1951 

12 Ratnagiri 

tB) Maratlnmda 

13 Auraogabad 1950 

14 Osman a bad 1946 1950 

15 llhir 1952-53-

16 Parbhani 

17 Nanded 

(C) ViJarbha 

18 Buldhana 

19 A kola 1938-39 
1939-40 

20 Amravati 

21 Yeotmal 

22 Wardba 1939-40 

23 Nagpur J939~ 1949-50 
1950-51 

24 Bhandara 1940-41 1950-51 1952-53 
1953-54 
1954-55 

25 Chandra pur ... 
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scarcities due to droughts in Maharashtra 

--
---- Remarks 

1955-57 1958-60 1961-62 1964-66 1967-68 
10-, "11· !'J,_ , .. ______ 

---~- ..... -------

.J 
v .... 

1965-66 ..... ..... 

6~·" (, v 

1957-58 1958-~9 '-~·-~' v 

~ ;i:.'' v 

1956-57 1957-58 1959-60 1963-64 ...... 
1957-58 1958-59 1960-61 1965-66 

1961-62 
<~:~ i. 1961-62 V" 

..,. ... 
v 

1965-66 ..,. 
1966-67 

. ::-~ 

1960 1965-66 V' v 
v ., 
v ., 

V" v 

1959 1961 .I , 
.. -

1959-60 1965-66 1967-68 v ., ..... 
1960-61 

1961-62 1965-66 1966-67 v - v' 

191'i3-64 1967-68 v ./ 

.I .., 
1961-62 1964-65 1967-63 Information for 1901 hl>t 
1962-63 1965-66 "'' available., 
1963-64 1966-67 

v "' 
1955-56 ./ ~ 

1965-66 
1966-67 

- ../ 
1965-66 _ Information for 1809 to 1951 

not available. 
----- _,_-- --



Serial Name of the Districts 
No. 

1 2 

Ahmednagar 

2 Sholapur 

3 Sa tara 

4 Sang.li 

s Poona 

6 Nasik 

7 Dhulia 

8 Jalgaon 

9 Kolhapur 

10 Thana 

11 Kolaba 

12 Ratnagiri 

13 Aurangabad 

14 Osmanabad 

15 Bhir 

16 Parbhani 

17 Nanded 

18 Buldhana 

19 A kola 

20 Amravati 

2:1 Yeotmal 

22 Wardha 

23 Nagpur 

24 Bhandara 

~5 Chandrapur 

·--

.. 

TABLE No. 
Statement showing years of Famines/ 

13th 14th 15th 16th 
Century Century Century Century 

3 

1296-1307 

4 5 

(A) Western Maharashtra 

6 

1520 

1520 

1520 

1520 

1520 

1520 

(B) Mara1hwada 
1322. 1341 

(() Vldarhha 
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m 
Scarcities due to reasons other than droughts in Maharashtra. 

17th 18th 19th 20th 
Century Century Century Century Remarks 

7 8 9 19 11 

1802 

1802 

1803-04 

1802-03 

1791-92 1802-03 

1802-03, 1803-04 

1802-03 

1802-03 

1804-05 

1802-, 1803-04 

1852, 1854 

1686-1691 1702, 1802-03, 1897 1902-1903-4 
1727-28 1916-17 

I •' 1917-18, 1948 
4 Famines· 1702 Isis 1902, 1903-04 

between 1923, 1928 
1629 1930 
1685 

1919-20 
1920-21 

1702 1819 1915-16 
1918-19, 

1631, 1702 
1919-20, 1959-61 
1910-11 

1650 1916-17 
1682-83 1917-18, 1918-19 

1833, 1877-78 
~ 

1959-60 

1896-97 1918-19 
1926-27 
1942-43 
1949-50 
1957 

1896·97 1961-62 .... 
1899-1900 1963-64 
1831-32 1917-18 
1892-93 1926-27 
1894-95 1938-39 
1831-1892 1919-20 
1893, 1994-95 1926-30 

1931-39 
1892-93 ·" .... 
1893-94 
1894-95 
1896-97 
1804, 1818 . 1901-02 
1832 1959-60 



CHAPTER Ill 

PHYSICAL FEATURES OF MAHARASHTRA 

3.1. The State of Maharashtra lying between 22. 1 and 16 .4 degrees north latitude 
and 72.6 and 80.9 degrees east longitude forms a major part of peninsular India 
on the western side with the total area equal to approximately 10 per cent of the area 
of the country. The State is entirely situated within the tropics. It is flanked 
on .the weste~n side by the Arabian Sea, on the north and north-western side by 
GuJarat and m the north and east by Madhya Pradesh. On the south-east it has 
Andhra Pradesh and on the southern side Mysore and Goa States. Historically the 
State has been composed of three regions, namely Western Maharashtra (Greater 
Bombay and Bombay and Poona Divisions) Vidarbha (Nagpur Division) and 
Marathwada (Aurangabad Division) being the parts of former Bombay, Madhya 
Pradesh and Hyderabad States respectively. Administratively it is divided into 
four divisions and 26 districts. 

3.2. Physiographically the State may be divided into four regions (I) Konkan 
Coastal Strip ; (2) Deccan Plateau ; (3) Tapi Trough and (4) a very small area of 
the Narmada Trough. 

3.2.1. Konkan Coastal Strip.-The Sahyadri hills form the Western Ghats 
which run quite close and parallel to the west coast, leaving a narrow strip of land 
in between which is the Konkan Coastal Strip extending to a maximum width of 
about 40 Km; from the coast. The altitude of the region does not have an impact 
on the temparature as it is hardly 25 Metres in some places only. The region thus 
combines the characteristics of the mountain tract and shore lands, extreme humiditv 
and heavy rains. The area has many low spurs of the main Sahyadri range which 
have made it generally undulating. It is more hilly in Ratnagiri district than 
in the two northern districts of Kolaba and Thana. Northern Konkan has a flat 
level belt along the coast formed of rivers Ulhas and Vaitarna in the lower courses. 
This belt is not more than 40 Km. wide with a series of parallel ridges in the back­
ground. The narrow strips of valleys and the sharp slope towards the sea and the 
heavy rainfall concentrated in about 60 to 80 days have ccmbined to make the soil 
shallow in the upper regions. Comparatively deeper soils enrich the bottom of 
valleys. 

3.2.2. Deccan Plateau-To the ea~t of the Sahyadris stretches a vast plateau 
intercepted by rivers which rise in the Sahyadris and flow eastward. In the north is 
the Satpuda range which runs almost in a straight line frcm east to we~t. Thus the 
the Sahyadris running north-south and the Satpudas running east-west, with the;r 
meeting point in the north-west of Dhulia district hold between them the vast plateau 
of the Deccan. The altitude of the plateau in the Godavari and Krishna basins 
varies from about 610 m. in the west to about 152m. near the eastern boundary of 
the St~te. The Tapi basin has very low levels from 400 m. in the cast to 150m. in 
the west. 

The Deccan Plateau in Maharashtra state mainly consists of the Krishna and 
Godavari basins. The Godavari basin, ofthe Deccan plateau lies between the SJ.t­
mala range and the Balaghat range. Except for small strip of 15 to 25 Km. near. th6 
Western Ghats, the basin is broad and fiat. The Krishna basin includes the Bh1ma 
sub-basin. The Bhima sub-basin lies between the Balaghat range and the Mahadev 
range. The Krishna basin proper extends from the Mahadev range to the southern 
border of the State. Except for a small hilly strip of 40 to 55 Km. from the western 
edge, the rest of the basin consi~ts of undulating lands of the Deccan Plateau. 
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3.2.3. Tapi Trough.-In between the Satpuda range in the north and the Satmala 
range in the south lies the Tapi Trough. The valley of the Tapi is a transition betweeil 
Central India and the Deccan. The Tapi rising in the Satpudas, flows westward with 
the Purna flowing into it in its upper course. The Tapi valley mainly comprises of 
~stern parts of Vidarbha and the districts of Jalgaon and Dhulia. The valley is 
generally fiat with large stretches of deep soil. 

3.2.4. Narmada Trough.-To the north of the Tapi basin towards the west is a 
small part of the Narmada basin which is mainly hilly. 

3.3. Climate. 

3.3.1. Temperatures.-On the basis of the temperature, the Maharashtra State 
ean be divided into four main regions. The first region comprises of the coastal 
districts which have low annual variation in temperature. The winters in this region 
are very rruld and the humidity relatively high. The second region comprising oi 
the districts of western Maharashtra is charapterised by relatively hot summers, 
humid and temperate rainy season and mo4erately cold winters. The third and 
fourth regions comprising the remainin~ pz.rt of the State differs from each other c.nly 
in degree, in so far as the temperatures are concexned. The temperature in the fourth 
region represented by the Vidarbha distticts are relatively higher in summel' than-in 
the third 1egion. In both the regions, the winter temperature is rather Jow. 

3.3.2. Rainfall. 

3.3.2.1. Major portion of rain is received from the south west monsoon in 
Maharashtra State. The Major portion of highest rainfl:I.U is received in the hilly 

.areas of the Western Ghats. Coastal areas receive high rainfall which decrea£es as 
one proceeds from south to north. From the Weutern Ghat!' rainfall decreases 
abrupLly e<istwards and drop.9- to 500 mm. in the hard core of the drought prone 
a1eas. The eastern portions of Marathwada and Vidarbha receive good rains and 
thus the rainfall increases on the eas\.ern portion of the State. The " retreating " 
monsoon brings rain to some districts in Nagpur and Marathwada in September 
and Oci.ober which o.tre useful for the Ieite kharif and rabi crops. 

3.3.2.2. Some 85 per cent to 98 per cent of the annual rainfall is received betweeu 
June and October over most parts of Maharashtra. The monsoon rainfall is thtt 
heaviest in Konkan, on the Sahyadri ridges and in Maval area. It decreases rapidly 
as one moves eastward, the rate of decrease being more rapid towards the east of 
Sahyadri Range. To t_he east of Maval area there. i~ 30 to 50 Kms. strip running 
parallel to the Sahyadn Range known as the transttlon tract. To the east of this 
tract lies the low rainfall belt with rainfall averaging less than 625 (mm.) (25 inches) 
per year and at some places it is only of the order of 500 mm. (20 inches) per year. 
The precipitation gradually increases as one moves further to the east, and is of 
the order of 1,250 mm. (50 inches) in the eastern-most districts of the S~ate. 

3.3.2.3. There are four distinct rainfall zones in the state of Maharashtra based on 
the ~verage rainfall of the tracts. 

(1) High rainfall zone which covers about 13 per cent of the area with an averag~ 
rainfall of about 2,000 mm. 

(2) Moderately high Iainfall zone covering another 13 per cent area with an 
~veiage rainfall of about 1500 mm. 

(3) Assured rainfall zone covering about 40 per cent oqhe area with an averag~ 
rainfall of 900 mm. 

(4) Low rainfall area comprisingofabout34per ~nt ofthe total area with an 
. average rainfall of 600 mm. 
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The first category of the area consisting mainly of Konkan districts, receives a little 
more than ith ofthe"total quantity of rainfall, With greater intensity of rains durini 
the four ·months of the south-west monsoon. In the second zone of area consisting 
of mainly the eastern.side of the adjacent western ghatsandthe eastern most border of 
Maharashtra, about 19 per cent of the _total rainfall is distributed over approximately 
13 per cJnt of the t?tal a·~ea of the State. In the assured rainfall zone a~out 35 per 
cent of the total ramfall 1s spread over 40 per cent of the total area getttng a fairly 
~q~itable <!-istribution .. l~e last cat%QO! wJlich ~omprises_o.Ldr_ought prone 
regiOns about 20 per cent of total guanJ!!Y..Q.LrainfallJs.spread ()ver approximately 
34 p~r cen~ of_tlj~ area_%j]le St~_t~ Ar~art fro~ erratic and uncertain distribution 
oframfalltn the last reg1on, the sot] coverts poor tn many areas on account of paucity 
of vegetation cover.* 

· 3.3.2.4. [Thus fl large part of the State suffers from crop failures due to the vaga­
ries oft he monsoon. Variations in the aggregate precipitation, in the dates of the onset 
and cessation of the rainy season, in the number of rainy days and in the frequency 
and duration of dry spells govern the character ofrainyseason. The margin between 
the normal rainfall and the adequacy of rainfall needed for the dominant crops in 
the region is small, and hence the effects of any small variation in the aggregate 
rainfall on the crops is more pronounced. Similarly longer~y spells affect crop 
conditions adversely if the soils are not retentive of moisture. The areas of high 
rainfall zone are also not immune from crop failures but th crop failures are less 
frequent because of the large margin between the bare adequacy of rainfall for growing 
crops in the region and the normal rainfall. The low rainfall belt normally 
has poor yields of crops and has been considered by Maharashtra State Irrigation 

-commission as" low productivity area ". Farming practices and cropping pattern 
are adjusted to the normal character of the rainy seasons. This accounts for agri­
'Cultural backwardness of the area but it is the departure from the normal pattern of 
rainfall in the particular year which brings more hardship depending upon the 
extent of departure and its degree .• 

3.4. Geology and soils 

3.4.1. Geologically major portion of Maharashtra State is underlain by basaltic 
rock known as the Deccan Trap. Only the eastern part of Nagpur district, a small 
part of Yeotmal district and Chandra pur and Bhandara districts and southern portion 
of Ratnagiri district are underlain by one or the other of rocks which are much older 
than the Deccan Trap formation and belong to the Jurassic (Upper Gondwana) the 
Permean (Lower Gondwana), Upper Carboniferous, Pre-Cambrian (Vidhyan, Cudda­
ph and Kaladgi systems), Dharwarean and Archean ages. These rock formations 
consist of sandstones, limestones, shales, coals, schists and quartzites and have 
intrusive rocks like granites, diorites, etc. 

3.4.2. Physiographically the whole State has hilly or undulating topography which 
has affected the soil formation with varying depths and textures. The soils of the 
State have been broadly classified into the following groups. 

3.4.2.1. Lateritic Soils.-Lateritic soils are mainly confined to Ratnagiri district 
and to a little extent to the adjoining districts of Kolab<t, Kolhapur, Sangli and Sa tara 
The soils are developed under intense leaching with deep weathering resulting in deep 
soils. The lateritisation has occurred of the parent material of basic rock in the no~­
thern portion of Ratnagiri district and of the acidic rocks in the southern part. This 
is reflected in the mild acidic reaction (P. H. 6-7) of soils in the northern part and 
strong acidic reaction (P. H. 4-5-6) in 'the souther.n part. Other~Yise the soils of the 
districts are similar in all other respects. The soils are gravelly m texture and have 
excessive drainage, low exchange capacity, devoid of lime reserve a~d low in fertility 
level. Low lying soils are terraced and put under paddy .. So1Is on slopes are 
"Varkas" lands and grow hill-millets. 

*Irrigation in ~bhara,htra by D. G. K.ulkarni 
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3.4.2.2. Coastal alluvial soils.-The coastal alluvial soils are developed along the 
sea coast and creeks. These soils are of variable depth and texture and are more 
influenced by the kind of alluvium. They are usually neutral with complete absence 
of Calcium Carbonate. These soils have, however, calcium and magnesium dominant 
in the exchange complex. They are moderate in available potash and phosphate. 
Near the coast, saline soils are frequently. met with salt due to the ingress of sea 
water. They are charged with salts to the varying extent. These soils are gradually 
brought under cultivation by putting embankment to prevent the ingress of sea-water .. 
In the absence of proper reclamation measure, these soils continue to be saline and 
grow only coarse varieties of paddy. They need adoption of proper reclamation 
measures to make them free from saline conditions. 

3.4.2.3. Coarse and Loamy Soils.-These soils are formed in Thana and Kolaba 
districts, and are developed in hilly, undulating topography, under moderately high_ 
rainfall, from the basaltic rock. As a result, loamy and clay loam soils are developed 
in low lying areas leaving coarse type of soils on higher reaches. These soils are 
neutral in reactions low in base status and are usually free from Calcium Carbonate. 
The soils in the low lying areas are usually clay loam to clay in texture and are 
converted into rice lands by_ terracing. As the.soils are derived from the washings and 
alluvium from hill slopes, they are fairly good in fertility. The higher reaches are 
usually under shifting cultivation of hill-millets. · 

3.4.2.4. Reddish Brown Soils on Ghats.-A narrow_ strip parallel to the Sahyadri 
Ranges runs right from north to south in the western parts of Nasik, Poona, Satara, 
Sangli and Kolaba districts. The lighter coloured soils have been developed under 
high rainfall conditions on the western side and darker soils under low rainfall condi­
tions on the eastern side. They therefore, have mixed soil properties and are known 
as soils of the transition zone. The soils of this zone are one of the most productive 
types in the state because of their texture and favourable rains. They are usually 
neutral in reaction, fairly gbod status in respect of base· exchange capacity and 
moderate in the lime reserve. The depth and texture varies according to the topogra­
phical situations but in general the soils are well drained and are capable of growing 
a wide range of crops. The soils of these tracts give good yields of crops like sugar­
cane, chilly, tobacco, groundnut and many other crops. 

3.4.2.5. Soils derived from Trap Rocks under moderate rain fa/I.-Soils known as the 
black cotton soils form extensive areas in Maharashtra State. As these soils are 
developed on a uniform parent material of the Deccan Trap rock under low rainfall 
conditions they do not show large variations in chemical properties. Soils of varying 
depths and textures are, however, found inter-mixed in the whole region according to 
the topography. The basic character of the parent materials and the restricted 
leaching have resulted in high lime reserve in these soils, high base saturation and 
alkaline reaction. The association of shallow, medium and deep soils is commonly 
met throughout the region. Shallow soils are usually on the high topographical 
situations, medium deep soils in the intermediate portion and deep soils in the low 
lying areas. These soils are prone to considerable erosion and require soil conser­
vation measures. Shallow soils are usually coarse with low moisture holding capacity. 
and as such can support only kharif crops. Medium deep black soils usually have 
good drainage and are capable of good retention of moisture and have fairly good infil­
tration rate. These soils are, therefore, suitable for both kharif as well as rabi crops 
depending_ on the rainfall conditions. These soils are suitable for irrigation and high 
yields of crops are obtained on these soils under irrigated farming. Deep soils are 
more retentive and support rabi crops. Deep soils, however suffer from the draw-· 
backs of low infiltration rate, slow transmission of soil moisture and being on flat 
topography suffer from improper surface disposal of water. Under low rainfall 
conditions these soils show a tendency towards development of salinity and alkalinity. 

H 4485-3 
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3.4.2.6. Yellowish brown and red soils on mixed geological formations.-The 
eastern part of Maharashtra State comprising of Chandrapur and Bhandara districts 
and the eastern part of Nagpur district have mixed geological formations. As stated 
earlier the pre~o~inant rock form~tions ~re Gondwana.s, Cadduppa Vindhyan and 
Arch~ans consistt_n~ of meta~orphic, sedime~tery and Igneous rocks having varied 
chemrcal compositiOns. Vanous types of soils are therefore, found in this region 
Broadly, the soils of the tract are classified into (i) Loamy soils ·in Bhandara district 
(ii) Coarse gravelly soils in Chandrapur district, and (iii) Deep clay loam to clay in 
river basins of the Wainganga and Painganga. 

(i) -!--oamy ~o!fs:-Thes~ soils predominantly _occur in Bhandara district. They 
are mtldly actdic In reaction, low base status wtth small amounts of lime reserve. 
Bec:~.use of the high rainfall of Bhandara district, these soils are put under paddy 

(ii) Coarse gravelly soils.-These soils occur in Chandrapur district and 
are slightly acidic in nature, low base status with little lime reserve. These soils. 
are also predominantly under paddy. 

(iii) Deep clay Loam to clavey soils.-These soils are restricted to the river 
basins of Paingang1 and Wainganga and commonly occur in the Paoni taluka 
of Bhandara district and Brahmapuri, Warora and Gadchiroli talukas of Chandra­
pur district. They are neutral in reaction, fair in base status and moderate in 
lime reserve. Thes~ soils are put under kharif crops. 

3.5. Agro-climatic Zones. 

3.5.1. The choice of crops to be growrr, the seasons in which to grow them, 
the yields the farmer expects from the crops grown are very largely determined by 
the climate ·and the soil of the area. The combination of these factors p::>pularly 
termed as "soil-clim1te" complex determines the cropping p:1ttern and cropping 
season. Two regions having similar soil-climate complexes have similar crop 
pattern, similar requirements and p:-actices of irrigation and cropping season. It 
is possible to dem:1rcate agro-climatic zones based on these complexes. 

3.5.2. The State has been divided into nine agro-climatic zones on the basis 
of soil-cl:mate complex, relief, cropping pJ.ttern and vegetation as follows :-

3.5.2.1. High rainfall zone with lateritic soils.-The zone comprises of southern 
Konkan caast including Ratnagiri district, the southern parts of Kolaba district 
and th'~ cxtrem~ western parts of Kolhapur and Satara districts. The annual pre­
cipitation ranges between 2,000 rom. to 3,000 rom. Th·~ dominant soil is lateritic 
formed from basalt. Though paddy is the predominant crop in the low lying areas 
and inferior milkts in the up-lands, fruit farming is also practised on a large scale. 

3.5.2.2. High rainfall zone with non-lateritic soils.-This zone comprises of the 
districts of Thana and northern p:uts of Kohba district ami the extreme western 
parts of the Nasik, Ah::nedn_:gar and Poona districts. Red tJ reddish brown loams 
of non-lateritic origin dominate the sail complex. T.J.e crops grown are m.1inly 
p:1ddy, inferior millets, pulses aud market gardening ncar urban areas. 

3.5.2.3. Ghat zone.-.This zone com'prises of the western p:1rts of Kolhapur 
Sangli, Satara, Poona, AhmcdnJ.gar and Nasik districts. The average annual 
rainfall is between 2,000 mm. and 4,000 rom. Two types of soils are found -viz 
shallow Eght-brown to dark-brvwn gravelly loam on the hill slopes and red to 
reddish brown lateritic soil on the high-level western parts of the zone. The dominant 
crops are hill millets~ 
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3 . .5.2.4. Transition Zone /.-The eastern slopes of the Western Ghats which 
fall in the districts of Satara, Poona, Abmednagar, Nasik, and Dhulia comprise 
the transition zone, having -annual precipitation varying from 1,250 to 2,500 nim. 
The red and black soils of parent basalt rock are found in the zone. At high 
elevations paddy is the dominant crop, while lower down, bajra, jowar and ground· 
nut are principally grown. 

3.5.2.5. Transition Zone ll.-This zone is characterised by rolling plains, inter­
spersed with rocky out-crops. It includes the mid-western portions of Dhulia, 
Nasik, Ahmednagar, Poona, Sa tara and Sangli districts and the north eastern portion 
of Kolhapur district. The annual precipitation in this zone varies from 700 to 1,250 
mm. Dark-brown soils underlain by the Deccan Trap dominate in this zone. Bajra, 
jowar and groundnut are the dominant crops. 

3.5.2.6. Scarcity Zone.-This zone comprises the eastern portions of Dbulia 
Nasik, Ahmednagar, Poona. Satara and Sangli districts, most of Sholapur district 
and the western portions of Aurangabad, Bhir;· Osmanabad and Jalgaon districts. 
Brown-black calcarean soils of varying depths· and textures dominate the zone • 
.Crops like millets are dominantly grown in this zone. 

3.5.2.7. · Assured rainfall zone.-This zone includes parts of the districts of Jalgaon, 
Aurangabad, Bhir and Osmanabad and Akola, Amravati, Nanded and Parbhani 
districts. The annual precipitation varies between 700 mm. to 900 mm. The soils 
are dark-brown to black calcarean clay-loams of varying depths. Jowar, pulses, 
cotton and groundnut are the dominant crops. 

3,'5.2.8. Moderate rainfall zone.-This zone consists of gentle rolling plains of 
about the same altitude as the assured rainfall zone and includes the districts of 
Wardha and Yeotmal, western J?~rts of Nagpur districts and a portion of the district 
of Amravati.. The rainfall ranges .between 900 mm. to 1,250 mm. The brown­
black soils of varying depths and texture dominate. 

3.5.2.9. Eastern high rainfall zone -lhiS zone comprises of Chandra pur and 
Bhandara districts and the eastern parts of Nagpur district with an average assured 
rainfall above 1,250 mm. and little beyond.I,700 mm. on the eastern side. The soils 
are derived from gneiss, granites and schists~nd are either red sandy loams or deep 
black clays. Paddy is the predominant kharif crop and wheat and lineseed predo· 
minate in the rabi season. 

H 4485-3a 



CHAPTER IV 

CRITERIA FOR IDENTIFICATION OF DROUGHT PRONE AREAS. 

4.1. Description of the term 'drought'. 
4.1.1. Before examining the objective criteria for the identification of drouoht. 

prone area, it is necessary to arrive at the precise description of the terin • drought '. 
There is no universally acceptable definition of the term drought. The term is used 
differently by different persons, depending upon the context and the purpose for 
which it is being used. Chambers Twentieth Century Dictionary defines " drought " 
as "dryness or want of rain". Meteorologist describes drought as~ situation for 
an exte~ded ~ry period du~ing which some ~recipitation is normally expected. To 
the agncultunsts, drought IS shortage of mOJsture for the crops. The hydrologists 
will say that there is a drought when surface and underground ~water levels aro 
depressed and there is diminution of stream flows. To the economists, drought 
means a situation where water shortage ultimately affects the established economy 
of the region. Thus drought is not understood as any absolute conditidn but is. 
a relative term, its interpretation depending upon the context in which the term. 
is used. · 

4.1.2. Various authorities have evolved their own definitions of drough; 
Linsley defined drought as sustained period of time without significant . rainfa{\~ 
American Meteorological Society defined drought as a period of abndrmally dry,. 
weather sufficiently prolonged for lack of water to cause serious hydrologic imbalanc.,. · 
(i.e. crop damage, watersupply shortage, etc.) in the affected areas, . It furt,bc;r 
stipulates that the term should be used for periods of moisture deficiency that are 
extensive in both space and time. The Australian Bureau of Meteorology. suggests · 
that the objective method of specifying drought is to signify the minimum water needs 
of an area. Drought occurs during an interval.when rainfall is less than minimuni 
water needs. In the case of agricuftural drought, the minimum water need varies 
from crop to crop and its stages of growth. Van Barel treats agricultural drought 
as a condition in which there is' insufficient soil moist.t~t• available for the cropJ. 
Rickard amplified Barel's definition of agricultural .... drought and conside,red ~at_ 
agricultural drought exists wh~Jl the soil moisture jn 'the,. root zone is .. · at or below· .• 
permanent wilting percentage. All these concep.tsptay be right, each in its OW!\ way.•: 

4.1.3 In spite of the diilicultje~ in Jiefi.ningltle tel'IIt •• drought'" with' -precision~ 
it is not disputed that if "agriculture" is..,to be successful,' there must be water· 
available to meet the soil, evaporation a.ad ttanspiration needs of the crop. Drought~' 
results when there is adverse balance be~w~n .available soil moisture and evapo- · 
transpiration needs of ·an ·area. Evapo;..transpiration is the loss of water vapol.Jl", 
to the atmosphere in the form of evaporatimrfrom soil, water surfaces and trans .. · 
piration from plants. Evaporation many region is. controlled. by the availability 
of moisture at earth's surface and ability of the atJilosphere to supply energy t()' 
vaporise the water and transport the vapour. The basic characteristic of drought is. 
steady rise in temperature with absence or severe ~efigiency of rainfall over a long 
period. Even though drought is the function of intera~on~ or several variables" 
such as precipitation, temperature, wind velocity, sunshine, soiltexturt", soil moisture · 
and antecedent rainfall, the dominant factor is rainfall, total preoipitation, its distribu .. 
tion and variability and its capacity to meet evapo-transpiration need~- In the· 
background of these theoritical premises. the · Committee feels that agricultural 
drought with which this Committee is concerned, is a situation arising out of adversct 
balance between available soil' moistute and. evapo-transpitation. needs of an area, 
impeding normal agricultur'al : operations ~and ultimately resulting ·in total 
or almost total failure of crops.: . ·.;: . " ,", :< · · · ... , .• .· · • 

NO>Ie.-A 'love tef3rences aril ba!ed on Dr. Kotteshwa.ran's paper ·presented at the sympo;,;um-
on "Drou:Jbt in Asiatic Mansoon'" at Pune. . . . 
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4.2. Distinction between " scqrcity" and" drought " 

4.2.1 It is necessary to bring out. the distinction between ·' scarcity ' and 
drought '·at the outs~ Scarcity has been described in the Scarcity Manual of 

Government or Mafiarashtra as marked deterioration of the agricultural season 
due to failure of rains or floods or damage to crops from insects resulting in severe 
unemployment and conseque11t distresumong agricultural labourers and culti':'~O!-'s: 
lt Will b~ obViOUS from the above description that drought is OT.! of fli~ Causcs-:(}f 
scarcity. · Other causes can be excess rains or infection of crops by pests or diseases. 
Drought may not necessarily result in the manifestation of scarcity c.onditions. If 
drought occurs in a year which· is preceded by an abnormally good year, scarcity 
conditions may not be quite manifest. ·on the other hand, if droughts occur in 
succession, the area may experience severe scarcity conditions. While drought is 
a meteorological phenomenon, scarcity denotes mainly its effects on the socio· 
economic life of that region. • Scarcity may in9lude drought but drought need not 
necessarily result in scarcity conditions. 

4.3. DistinctioiJ between economically backward region and drought prone areas. 

4.3.1 Quite often, the drought prone areas are wrongly identified with 
economically backward regions. The economically backward regions are characteris. 
ed by low level of per capita income, employment and economic activity and structural 
constraints to economic development such as the institutional structure not being 
conducive to the economic development.. The drought prone areas· however 
consist of the areas which are vulnerable to uncertainty in agrarian conditions due 
to vagaries of the rainfall. It cannot be dehied that among backward regions 
there may be areas susceptible tb drought conditions but .all backward regions may 
not necessarily be drought prone areas. In other words, the backwardness of a re· 
gion may be also due to its drought prone char~cter. 1Jut there may be backward 
regions where there is a continued low level of income and economic activity over 
a period of years in spite of adequate .rainfall. 'The &ought conditions may occur 
in the economically developed areas also where the _.character of rainy season is 
uncertain. The effects of drought on the socio-economic life. of a region are more 
severe:in backward regions than in the econo~llYdeveloped areas. The problem 
of the development of economically backward regions encompasses the entire realm 
of problems concerned with raising the level of income, whereas the problem of 
conversion of drought prone areas. into dought resistent areas mainly pertains 
to the development of protective irrigation facilities and substitution of the drought 
resistent varieties in the cropping pattern of the drought prone areas. The distinction 
between backward regions and drought prone areas lies not only in the character of 
the areas but also in the measures for the development of these areas. This distinc· 
tion has to be borne in mind while arriving at objective criteria for identification 
of drought prone areas because criteria for identification of underdeveloped regions 
overlap with those for identification of drought prone area. ·The problem 
of economic development of backward regions is an issue which does no~ come 
within the purview of this Committee. The Committee is primarily concerned with 
drought situation and areas where there is a degree of recurrent insecurity arising 
out of inadequate rainfall. We prefer to call such areas " drought prone areas " 
which indicates susceptibility of the areas to frequent droughts which is the primary 
concern, rather than using the term " chronically drought affected " which implies 
the actual recurrence of drought conditions with its attendant socio-economic 
consequences in a given time period. Hereinafter while referring to the areas 
identified by us, we have used the term "drou~ht prone areas". 
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4.4 Criteria Adopted by The Fact Finding Committee (196()). 
4.4.1 The Fact Finding Committee (1960) adopted the fo11owing criteria for· 

identification of chronically scarcity affected area:-
(a) Rainfall. 
(b) Annewari and suspension ofland revenue# and 
(c) Declaratipn of scarcity in the past. , 

4.4.2. In its general report, that Committee has outlined the scope of each of 
the above criteria and the extent to which they have been used in 'the identification 
of drought prone areas. It recognised the importance of total precipitation, end its 
distribution.in relatton to soils in identifying chronically scarcity affected areas-
in following words :- • 

"Where the soil was deep and retentive, normal productivity was gener~lly 
high and shortages in the rainfall would not constitute a serious threat as in the 
case of light and non-retentive soils, where the problcm·of adequate and well 
distributed water supply was crucial. In the latter soils, delay in the commence­
ment of rains, recurrente of dry spells over a lo-ng period or absence of rainfalf 
at certain crucial J?Oints in tl}.e growth of. plants were of special significance. "1 

That Committee considered the co-eflicient Qfvariation of rainfall of each of the 
important inohths of pqirs af t;nontlis as one of the important tools for ascertaining, 
the uncertainty ofrainfaU. In the chapters on districts, the Committee considered 
the co-efficients of variation inrespectofsomedistricts only, while in a large number 
of districts, the Committee· indicated the yearly .and monthly figures of rainfall 
to exhibit the 1.1ncertain character of rainfall in the area. The important aspects 
of rainfall pattern relating to weekly distribution of rainfall, its relations with 
soil and cropping pattern of the area was not considered in details by that 
Committee. On the other hand, the Committee considered annewari as a fairly 
reliable and convenient index of the incidence of scarcity in the area. It was 
frank in its admission of the difficulties presented by divergent procedures for 
declaration Of annewari and scales of suspension. ·But in the final analysis, the 
Committee laid greater ~mpftasis and reliance on the frequency of suspension of 
land revenue and declaration of scarcity conditions rather than ·rainfall. The 
Committee sorted the r6venue circles in each taluka- in which not less then l 
number. Qf viiJages were affected by scarcity or in which annewari was less than 
4 annas and graded them in accordan::e with the number of times, they were 
affected in the past., · .. 
4.4.3. That Committee's' reliance on annevari and declaration of scarcity in the 

past in identifyillll chronically scarcity affected area· is further evident from the basis 
which it has adopted for gradation o( areas. The Committee graded chronically 
scarcity affected areas only on the basis of frequency with which the area was 
affected by scarcity conditions in thepast. That Committee was aware ofthe limita­
tions of such approach as it qualified the said approach with further modifications 
by saying " Du~ to variations in the normal yields and difference in 
the system of assessment in different regions, the information regarding annewari 
and official declarations of scarcity did not give comparable picture for aU parts 
of the State,,1 It emphasised the need for a study of some specific factors_a_ffectin~. 
agricultural production, independent of annewari. Even after recogntsiD:& the 
limitations, the Committee, by and large, relied on annevari and the declaration of 
soatclty conditions in the past for identification of areas. In very few cases, the 
Committee did not consider an area as chronically scarcity affected even when the 
annewari data and the criteria it has laid down indicated such a recognition. The 
example of Niphad can be cited in this regard. Even when certain portion of 
Niphad and Lasalgaon circles with the exception of ten villages could be grouped 
under category' C ', th:H Committee excluded these parts because .of other consi­
derations like better soil and increasing acreage under irrigation. But these 
instances are only exceptions. 

1. Report of Fact Finding Committee (1960). Chapter III, page 9. 
•. Report of Fact Finding Committeo (1960). Chapter I. page 11. 
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4.4.4. Even .after recognlSlng tl:..e subjective element in the determination of 
annewari and its resulting arbitrary character, the Committee seemed to ha-ve been 
overwhelmed by the absence of any other data for the identification of chronically 
scarcity affected areas. The Committee particularly was handicapped, while identifying 
the areas in Marathwada, as there was no Si;ttlcd system of. declaration of annewari 
and declaration of scarcity conditions. Ultimately, these areas were recognised iii 
the lowest category of chronically scarcity affected areas. While we appreciate the 
limitations placed by the availability. of data to 01ake the effort of identification 
more meaningful, reliance on the subjective factor like annewari entirely bas rendered 
such effort somewhat nugatory. It is, therefore, necessary to probe deeper into the 
main causative factor of drought namely, rainfall with reference to annual rainfall, 
its variability and its weekly distribution in relation to soil and crppping pattern of 
the area, to identify the drought prone areas with precision. 

4.4.5. Criteria tufopted by the Second Irrigation Commission (1972). 
4.5.1. Recently the Second Irrigation. Commission (1972) was . .set up by the 

Government of India to ·go into the question of .future irrigation development in 
the country in a comprehensive manner. ·;By one of 'its terms of reference, the 
Commission was required . to ·analyse the irrigation facilities available in. the 
chronically drought affected and food deficit areas and suggest essential and 
minimum irrigation works to be promptly undertaken in these areas. · The 
Commission bad first to identify the areas which could be .considered as chronically 
drought affected before recommending the meas11res for the minimum irrigation 
works. 

4.5.2. The CommtssiOn gave consideration to the following criteria in identifying 
the drought affected areas :-

(a) Meteorological data, 
(b) Revenue remissio~s~ 
(c) Frequency of famine or scarcity, and 
(d) The availability of irrigation facilities. 

Out of these considerations, the Commission dissmissed the method of identi­
fication of drought affected areas on the basis of annewari as "the subjective elemet 
in the assessment of annewari by village officers was so large as to vitiate any deli­
neation of drought areas based on annewari. " 1• 

4.5.3. The Commission mainly relied on the meteorological data in adopting the 
criteria for dr<:mgbt affected areas. It adopted the definition of 'drought ' set out 
by the India Meteorological Department "as a situation occurring in any area when 
the annual rainfall is less than 75 per cent of normal". The Department in its paper 
on "Rainfall and Droughts in India" published in March 1971 considered those 
areas as drought areas where above phenomenon has· ~0 per cent probability of 
occurrence. Using the annual and south-west monsoon rainfall data from 1901 to 
1960 for about 500 stations, the above paper indicated frequency of rainfall variations 
in the different parts of the country. T~ Commission also accepted distinction between 
the drought areas and chronically drought affected areas. Areas where there is 40 pet­
cent probability of rainfall departure of more tll.an 25 per cent were identified as chroni­
cally drought affected areas. On this basis the Commission considered western part of 
Rajasthan and Kutch only as chronically drought affected areas. But the Commission 
clearly stated that the distinction between drought affected areas and chronically 
drought affected areas is one of degree. The Commission's finding was that most of the 
areas where the drought occurs were areas falling within arid and semi arid zones. The 
Commission while outlining the dimension of the problem assumed that the districts 
which receive less than 750 mms. of rainfall are liable to drought and also further 
considered districts lying between 750 mms. and 850 mms. of a,nnual rainfall as 
vulnerable where the rainfall is of doubtful efficacy and the irrigation facilities 
are limited. 

1• Report of the Second Irriaation Cemminion (1972), Chapter VII, pa&e 172. 
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4.5.4. Th~ Co~mis~ion . demarcated a broad drought zone by adoptin: the 
taluk:a as untt of tdenttiicatwn and excluded (i} those talukas which were outside 
the drouiht zon0, (ii) those wh0re 30 per cent or more of the cropped area was under 
irrigation, and (iii) those which CJmprise only_ a small pJrtion of a district with an 
adequate r~infall. or irrigation. fine Government of _Mahara.shtra had recvgnised 
53 talukas tncludtng some p1rts c:t' the taluka as chrontcally scr,rcity affected follow­
ing the c~iteria laid down by the Fact Finding Committee (1960). The Commis!'lion 
eliminated ·8 talukas out of ~em and conc;idered 45 talukas as drought affected 
(Table No. II Chapter No. V). 

4.5.5. We agree ·with the approach of the Irrigation Commission in identi­
fying the broad drought zone on the basis of rainfall and not on the basis of other 
factors like annewari. It is the rainfall and its pc.ttern of distribution related with 
the stages of crop growth and the cropping pattern which are mo:e relevant for the 
effect of minfall on agricultural production and consequent scarcity condition. The 
Commission rcc.}gnised the signific1nce of the 'timeliness ' of rainfall in the 
following words:-

"It will be noticed that the definition of drought given ................ does not 
take into consideration the timeliness of rainfall. However, because of difference 
in the cropping pattern and distribution of rainfall from region to region it would be 
difficult to qualify the definition of drought with sufficient exactness by introducing 
this element." 1We also do not under-estimate the difficulties likely to be encountered 
in such an attempt because of the difference in cropping patterns and soil characteris­
tics of the different areas. In view of importance of this factor, we have attempted in 
a later part of this chapter, to introduce this element in our approach to the identifi­
cation of drought prone areas. 

4.5.6. Further, the Committee feels that the exclusion of the taluk:as on the ground 
that irrigation is available for 30 per cent of the cultivable area, though in conformity 
with the unit which the Commission has adopted, is not proper. The parts of taluka 
which do not enjoy the protection against drought through irrigation facilities require 
to be recognised as drought prone provided they fall in the broad drought zone and 
exhibit the erractic character of distribution of rainfall. 

4.5.7. While delineating the talukas as drought prone in Maharashtra State as 
mentioned in Appendix 8· l of the Commission's report, the Commission appears 
to have restricted its c:msideration only to the list of talukas formally declared by 
the Government of Maharashtra as chronically scarcity affected and not taken into 
consideration the entire list of talukas suggested by the Government of Maharasbtra 
for inclusion in the drought affected areas, in its memorandum to the Commission. 
This Committee is of the view that it was necessary for the Irrigaion Commission to 
consider all the areas in Maharashtra de novo and identify the drought affected 
areas following the criteria laid down by the Commis~ion itself. In fact, Figure 
8· 2 in the Commission's report which show:l. the broad drought zone and mens 
identified as drought affected by the Comm;ssion, includes areas in Maharashtra 
which were not f·Jrmerly declared by the Government of Maharashtra a!l chronically 
scarcity affected. The Commission has, however, neither included all this area 
under its list in its Appendix 8·1, nor has given reasons for its exclusion in its 
report. 

4.6. Possible criteria for identification~ 

4.6. t. In the replies to our questionnaire and during our discussions with people 
various criteria have been suggested to our Committee. The Committee feels that 
acc<,ptable criteria must satisfy three important characteristics. Firstly the criteria 
should be fairly representative of the dwugbt situation. The best reprc~ntation 
-------

1 ~port of Seco:1d Irrigation Commission (1972), Chapter VII, page 164. 
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of tho drou,fJ.t c.>uld oo made either in terms of its causes or effects, if the latter ia 
clearly identifiable as on acc.>unt of drought. · If the effect is produood by multi­
plicity of f;;.ctors, it must be po:nible to scgnegate the .ctll:ct produc~d by causes 
other than drou3ht. 

4.6.2. Sec.>ndly, the critena must lend themselves to quantitative measurement: 
By quantitatiw measurement, we mean that it mu~t be possible to quantify 
drought in term~ of the said cciteri.l and tv b.1se the. identification of areas on the 
frequency and in~en>ity of its occu .. rcnce. Lastly, reliable data must be nvailable 
for adoj)ting th!m a; c:itcria. Not only the existenc·J of reliable data is importaat 
but ah'l its availability fvr unit of identification is of paramount si~n.ificance. 

4.6.3. Following criteria can be considered :~ 

I. Crite:-ia b1sed on causes of drought­
(a) Normal precipitation. 
(b) Timeliness of rainfall with reH:r~nce .to cropping pattern. 
(c) Soils. 

11. Criteria based O!l the effect of the drough,t.­
(a) Annewari and. susp~nsion of land revenue. 
(b) D.!claration of scarcity in the past.· 
(c) Outturn. 
(d) Marketable surplus. 
(e) Migration. 
(j) Fluctuation jn the P,J"ices. 
(g) Foodgrains offtake~ 
(h) Density of pvpulation .. 

We discuss below how far each of the above criteria may be useful as a tool for 
identifying the drought prone areas. · 

4. 7. (a) Normal Precipitation. 

4.7.1. The rains in the monsoon are caused from the seasonal changes in the wind 
system. The variations from normal changes in the wind system lead to abnormal 
weather situation like flood and drought. Even thouih, these variations may be low 
in intensity they are large in regard to expanse. Annual variations in ·the local 
situations take place and arc rcspon5ible for occurence of drou~hts or floodi of 
localised character, in some part or other of the State. 

4.7.2. Even though yearly variations exist in the pattern of rainfall the variationi 
in the ffi)Ving averages over a long period are not large and it is possible to classify 
the regions acc;)rding to the normal rainfall as areas of high rainfall or low rainfall. · 

4.7.3. Apart from the total rainfall, the dependability of annual rainfall is also 
of ireat signific:tnce for a:.ricultural activity in dry farming areas. 'The analysis of 
the rainfall figures by Meteorological Department, has however shown that the areas 
ofscantyrainfall are also those of uncertain rains. 

4.7.4. In these areas the rainfall is just sufficient to meet the bare minimum 
needs fvr agricultural operations. Any variation in the normal pattern 
a tf~cts the agiicultural activity in the particular region. On the other hand 
even lar~e variations in the normal rainfall irtthe areas of hiih rainfall, need not 
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necessarily affect the agricultural operations as long as the actual precipitation is 
sufficient to m~et water requirements of the crops. 

4.7.5. The variability of rainfall and the periodicity of departure from normal 
rainfall increao;c from hieh rainf~.ll region to low rainfdl areas. The variability 
is also more for the precipitation considered over a smaller· period. It has been 
estimated that in Madhya Maharashtra, the coefficient of variation of rainfall for 
the period from June to September is as high as 30 per cent to 40 percent. If the 
weekly distribution of the rainfall is considered, the variability is even larger. 
The possibilities of introducing the element of timely rainfall in the identificatio111 
on the basis of weekly rainfall has been dealt with in the later part of this chapter. 
with the help of a model prepared by ~he Dry Farming Research Station at Sholapur. 

L-4.7.6. Th~ problem of drought is also closely inter-related with the general climati& 
classification. The climatic classification is based on the water balance approach 
of Thornthwaite. The climates have been classified as per-humid, humid, moist 
sub-humid, dry sub-humid,· semi-arid and arid. In these climatic zones, three 
kinds of droughts have been recognised viz., (i) permanent drought of .the driest 
climate ; (ii) seasonal drouthts in climate having well-defined rainy and dry seasons ; 
and {iii) contingent drought resulting from irregular and variable occurrence of 
rainfall. Contingent droughts occur almost anywhere but are most characteristic. 
of sub-humid and humid climates. They are usually of a short duration and affect 
relatively small area. 

4.7.7. The problem of properly defining drought has been discussed at length 
in the earlier part to bring out the complex problems faced in arriving at any univer­
sally acceptable definition of drought. When we consider identification of drought 
prone areas on the basis of rainfall, it involves the quantitative assessment of the 
severity and intensity of drought as well as frequency of its occurence. Various 
methods used to quantify droughts can be broadly classified int@ two cc.tegories. 
namely, (i) on rainfall analysis, and (ii) water budgetting technique. 

4.7.8. In their methods of rainfall analysis British Rainfall Organis<.tion has 
considered "absolute drought "as a period of at least 15 consecutive days in which 
the area has not received even O· 1 inch rain. There is another approach ~iven by 
Bates. On the basis of this approach the Indian Meteorolo~ical Department in their 
paper on "Rainfall and Droughts in India", have considered 25 per cent deficiency 
in annual rainfall as drought. The findings in the paper have been mai•ly used by 
the Second Irrigation Commission (1972) in their approach to the problem of 
identification of drought prone areas. There has been another approach based ~n 
the weekly distribution of rainfall suah as by Ramdas which has been discussed 1n 
the later part ofthe chapter. 

4.7.9. Another simple measure of the drought prone ch~racter of an area can 
be the frequency of the years in which the precipitation is less than the mi:tti?I urn 
required for successful agricultural operations. From the rainfall data pubhshed 
by the I.M.D. for the period 1901 to 1960 isolines for the number of years in which 
rainfall was less than 500 mm. or 375 mm. have been worked out and shown on 
Maps No. 2 and 3 respectively. It can b~ seen from these maps that ~h;e area witkin 
the isohyete of 750 mm. shows a very htgh frequency of years recetvmg less tll.an 
500 mm. or 375 mm. rainfall. Some areas beyond the isohyete of 750 mm. and upto 
the isohyete of 800 mm. alsGI exhibit a high frequency of failure years. 

4.7.10. An alternative approach is the water balance technique because rainf~U 
only gives an idea of water income but not of wa~er ~vaila~ility .. The wat~r a':all­
ability depends upon such factors as evapo-transpiratiOn, soil moisture destcatton, 
soil type etc. Thronthwaite bas described drought as a condition when the a~ovnt 
efwater ~eed in the form of evaporation and transpiration exceeds the IliiOJsturc. 
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supply that is available as rainfall and soil moisture. The aridity index thus 
computed can be used for comparison of drought in space and time. The water 
balance approach is certainly more objective as it takes into account the precipitation 
evapo-transpiration and soil moisture storage but the computations involved in 
such an apporach are more complicated and require considerable data as also further 
research in our State. 

. . 
4.7.11. On the basis of water balance approach of Thorthwaite, the Meteorologi­

cal Department in its monograph on •' Rainfall and Droughts in India" has assessed 
the areas in the country having water surplus and water deficit on yearly basis. For 
assuming the water need, annual potential evapo transpiration bas been calculated. 
The figure 34 in the said paper indicates the areas of nil water surplus. If the said 
figure is superimp::>sed on the isoheyetal map of Maharashtra State the area of nil 
surplus broadly covers the entire regiori in Maharashtra falling • within the · 
isohyete of 750 mm. Similarly the figures drawn by the Meteorological Department 
to indicate the periodicity of. percentage departure from normal rainfall also shews 
that the areas where there is 20 per cent ofptobabilityof25 per cent deficit o_fnormal 
rainfall are broadly also areas falling within the isohyete of 750 mm. 

4.7.12. As has been mentioned in the earlier part of this chapter there are 
several factors which play an important role in the growth of plants other than 
rainfall such as temperature, wind velocity, sunshine and soil textures. In scientific 
terms, it can be said ,that th~ moisture index, thL tbt:rmal index and thc: soil type play 
vital role in the growth of crops. The variations in thermal index are not wide. The 
variations in soil types are so wide that it is difficult to demarcate areas having heavier 
soils from the li~ht soils. The moisture index then becomes an important determinant 
of crop g10wth.l The tract falling within isohyete of 750 mm. has poor moisture 
indeJt. 

4.7.13. From the discuss'ions in the foregoing paragraphs, it is evident that the 
area falling within tht} isohy~te of 750 mm. is indicated as drought area, by the 
criteria. of water balance, periodicity of departure from the normal rainfall as well as 
of_ moisture index. The delineation of the broad drought zone on the basis of total 
precipitation is simple to understand. The Committee therefore feels that the broad 
drought zone in the State be demarcated on the basis of total precipitation. In addi­
tion to the areas falling _within the isohyete of 750 mm. however, there are certain 
areas located on the South-East thereof upto an isohyete of 800 mm. which deserve 
to be considered on the basis of one or the other criteria. Jbe Committee thus 
considers that normal annual rainfall is one of the significant criteria for initially 
classifying the drought zone in the State. -

4.8. (b) Timeliness of rainfall with reference to cropping pattern. 

4.8.1. The growth of plants has certain important phases viz., (a) sowing and 
germination, (b) tillering and vegetative growth, (c) flowering and grain filling, (d) grain 
drying and harvesting. The water requirements of crops at first three stages is 
very crucial. If there is prolonged break, drought situation is created and yields 
are severely affected. There can be generally four types of variations in the normal 
pattern namely-

(a) Delay in the commencement of rains. 
(b) Considerable prolonged intermediate breaks. 
(c) Very uneven distribution of rain. 
(d) Failure of late rain. 

4.8.2. If the commencement of rains is delayed, sowing operations are delayed, 
resulting in the reduction of the period of crop growth and finally affecting the yields 
adversely. The second and the third situations may result in affecting adversely the 
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vegetative growth, resulting in lower yields depending upon the deficiency of rainfall in 
these p~ri~ds. Flow.ering and grain filling stages require adequat~ rainfall, failing which 
the gram s1ze and y1elds are affected. Very early stoppage of ram may cause shrivelled 
grains while continuance of rains late in the season is likely to cause lodgin"' of crop 
and reduction in the yeilds. "' 

4.8.3. The ideal distribution of rainfall in drought prone areas has to be consi­
dered in rel~tion to the cr<?pping pattern. Any variation ~n t~at distribution parti­
cularly relatmg to the cruc1al stages of growth may result m e1ther partial or z.lmost 
total or tota~ fail~re of.crops according to the extent of variation. In dry farming 
areas, the sOJl-mOtsture IS the controlling factor for plant growth. The soil-moisture 
is a function of types of soil and rainfall. There are broadly four types of soil viz. 
very shallow soils, shallow soils, medium deep black soils and deep black soils: 
Very shallow soils are sub-marginal lands and the plant growth on these soils faces 
severe handicaps. Shallow soils have very low moisture retentive c~pacity due to 
its limited depth. The _precipitation in June and July is able to saturate the soil 
profile. Thes~ soils can also absorb the rain water easily and few showers at crucial 
stages may yield more than normal harvest. On the other hand, deep soils are 
heavy in texture and the intensity of rainfall has to be adequate so that the rain 
water can percolate to the deeper layers to saturate the soil profil<". If the soil 
profile is properly ·saturated, crops can sustain longer breaks, as there is enough soil 
moisture in the profile. If the soil profile is not saturated, the crop failure is imminent 
in the event of longer dry spells. Kharif crops are generally grown on shallow soils, 
while rabi crops are preferred on medium deep black or deep black soils. 

4.8.4. It is possible to work out the minimum requirements of rainfall at various 
' crucial stages for different crops after observing the effect of the quantity of rain on 

different soil depths, slopes and the location of the site on w~tershed. A model on 
the above b.::sis has been built for Sholapur District and similar tract by the Dry 
Farming Research Centre and is given in the Appendix I to this Chapter. The model 
denotes the crucial stages, in terms of specific months. It shows some of the situations 
in which crop failures either partial or total may occur. The crucial periods identified 
are different for different crops. While considering the requirements of Bajra, the 
monthly minimum in 4 months of the monsoon period has been worked out. ' In 
the case of rabi crop the months of Ju,pe, July and August are grouped together 
and fortnightly requirements of next two months and monthly requirement of 

· November are indicated. It will be observed from the situation given in the model 
that the crop failures partial or total occur when rain fails in two stages out of 4 stages 
in the case of Bajra either in succession or alternatively. 

4.8.5. In case of rabi crops the growth period has been divided into six phases 
viz., {1) June, July and August, (2) first fortnight of September, (3) second fort­
night of September, (4) first fortnight of October, (5) second fortnight of October, 
and (6) November. The crucial periods which determine the crop conditions are 
the months of September and October. Crop failures are imminent if rains 
fail in any three phases out of the total six phases. If the rain fails in two phases 
out of six there is likely to be half normal crop. The model indicates the maximum 
number of permutations and combinations of the situation resulting in half normal 
crop or failure of crops. 

4.8.6. The model is illustrative of.how the crop failures will occur in the event of 
uneven distribution of rain. The normal pattern of rainfall in an area is, however, 
not according to the desired pattern for a particular crop. If such modds are devt loped 
for major crops in agro-cilimatically distinct small zones, it will be even possible to 
base the declaration of scarcity on the objec;tive criterion of rainfall by comparing 
the pattern of rainfall in a year with various situation of half normal yi0ld or failure 
of crops in the model. But this will require systematic collection of data reb.ting to 
rainfall and further research in different areas. It is not possible at the rresent 



45 

juncture to identify the drought prone area by building such models. Such an attempt 
will require further research in different parts of the drought prone zone for testing 
the veracity of this model or for building alternative models and verifying them- with 
the actual rainfall pattern during past years~ In simpler terms the model indicates 
that timely distribution of rainfall is important for the growth of crops. 

4.8.7. In the meanwhile there is no other alternative but to consider the weekly 
distribution of rainfall in some simple form for understanding the effects of drought 
situation on crops. The period of the south-west monsoon rainfall is from June 
to October and comprises of 22 weeks. The weekly distribution of rainfall for 
15 years. was examined by us. 

4.8.8. According to Ramdas, drought is an occurrence when the rainfall for 
a week is half normal or less when the normal weekly "rainfall is 5 mm. ·or more. 
According to the practice followed by Agricultural Meteorology Division, agricultural 
drought is considered to be experienced wheo, 4 such consecutive deficit~nt weeks ·occur 
in the period from the middle of May to midd·!e of October.· The average rainfall of 
tach week for the recent 15 ye<trs was calculated. The number of drought weeks in 
each month was calculated in order to correlate it with the annewari and declaration 
of scarcity. It was observed that crop failures were generally witnessed when 
II weeks out of 22 weeks were drought weeks. There were also some seasons in 
which more than 11 weeks were drought weeks but scarcity was not declared. The­
explanation of this phenomenon may be found .in the high intensity of rainfall in 
weeks other than drought weeks and the retentive character of soil. The Committee, 
therefore, feels that the frequency of occurrence of 11 drought weeks in the monsoon 
season (June to October of 22 weeks) can be adopted, within the broad drought zone 
as one of the convenimt indices for ve.rification of the drought prone character of the 
area. 

4.8.9. It is also observed..'that drought weeks occur in succession. Such large 
number of deficient weeks occurring in the season for a considerable number of years 
exposes the erratic character of rainfall in that area. The utility of this factor however, 
for identification of drought areas is rather limited for the present because the available 
rainfall data does not cover large area, on account of limited number of rainguage 
stations. It would have been possible to identify the drought prone areas more 
meaningfully and with greater precision on the basis of timelines of rainfall, had 
there been extensive net work of rainguage stations. We, therefore, strongly 
recommend that sufficient number of rainguage stations may be established in the 
drought prone areas so that above criterion can be more scientifically or objectively 
used. 

4.9. (c) Soils. 
4.9.1. Soil-moisture is a limiting factor for plant growth. Even though the 

rainfall is the main source of soil-moisture, the same quantity of rain will affect 
soil-moisture diifl!rently under different condition of soil depths, slopes and location 
of the site in the watetshed which ultimately result in opportune time for intake of 
rain water. The soil types can be classified into four catagories :-

.Very shallow soils Upto 10 em. 
Shallow soils Above 10 em.· Upto 22 · 5 em. 
Medium deep soil Above 22 · 5 em. Upto 60 em. 
Deep soils Above 60 em. Upto 90 em. 

4.9.2. Very shallow soils mostly observed on the ridges have poor retentive 
capacity and are unfit for cultivations except for grass or forestry. In shallow soils, 
the rainfall in June, July and August is able to saturate the soil profile and kharif 
crops can be grown. Medium deep and deep soils are retentive of soil-moisture 
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and do not come to working conditions, during the kharif season because of their 
high moisture content at wilting point of the crop. Later rains in September and 
October are able to saturate the soil profile and rabi cultivation is successful on these 
soils. 

4.9.3. The moisture-retentive capacity of soils thus governs the response of thes 
soils to varied rainfaU conditions and tolerance of dry of spells. The extent of.damage 
to crops on account of failure of rains will also largely depend upon the types of wil. 
The soil types vary significantly even within a village. It is {herefote, difficult 
to assess the representative soil type of a given area when a comparatively large unit 
is adopted. Predominant soil type of the uea can however be inferred from factors 
such as its contiguity to river, Within the broad drought zone, the areas having le~s 
retentive soils are more susceptible to adverse consequences of drought than those 
where soils are more moisture retentive. Thus the type of soil is one of the important 
considerations in assessing the probable effects of a drought situation. Those of 
the marginal areas favourably disposed in this respect require deletion while the 
others with unfavourable soil mantle will have to be included in the identified areas 
even though the rainfall by itself may be somewhat more. 

4.10. Annewari and suspension of land revenue. 

4.10.1. Annewari in a particular season denotes the relative condition of crops 
for the area. The main purpose of determination of annewari bas been to grant 
relief to the cultivators by suspending the recovery of land revenue and other dues 
when the crops fail partially or totally. The scale of suspension is also graduated 

'according to the intensity of crop failures. 

4.10.2. In the Bombay province, there was no provision for suspension or remis­
sion of land revenue prior to 1905 but the Famine Code authNised the Collectors 
to suspend the recovery in the case of abnormal season. Such suspension was 
eventually followed by an enquiry into each case as to the desirability of collection 
or remission. A uniform scale was first introduced in 1905, following the recommenda­
tions of Famine Commission (1901). The Commission recommended that relief 
would not be required when there was haifa normal crop. Normal crop was consider­
ed as 12 annas and if the crops in any season were below 6 annas, graduated sc1!e 
of suspension was prescribed in 1907. Later, the rules regarding the suspension 
ofland revenue formed part of the rules framed under Bombay Land Revenue 
Code; 

4.10.3. In Vidarbha region, two scales of suspension prevailed :­

A scale-

4 annas and above but less than 6 annas 

Less than 4 annas 

B Scale-

Less than 8 annas and ·not less than 6 annas 

Less than 6 annas ' .. 

llalf. 

Full .. 

Half. 

Full. 

'A' scale was made applicable to all villages where r.ondition was non'1al. 'B' scale 
was to be applied to those viiiages which bad sutf~red from recent crc::;J f;1ilures 
or deterioration. The sanction of the State Governmcat was requ.red to be 
obtained for the application of the said scale except in villages where land revenue 
had been suspended in previous two successive years or in which the outturu of crop 
was in either of the previous two years had been less than 4 annas. 
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4.10.4. In Marathwada areas, the remission was governed according to rules 
framed under the Hyderabad Land Revenue Code. As a rule, remission was not 
granted in case of dry lands, unless exceptional circumstances justified the grant 
of such remission. In such circumstances, the Deputy Collector or the Tahsildar 
was required to submit report to the Collector. The scale of suspension \\as uni­
form in respect of wet lands and dry lands. The scale of remission was as 
follows:-

Produce below 1/lS or normal-Full remission. Produce between 1/8 to 1/4 of 
normal-Half remission. According to the scale prescribed, full suspension was 
granted if the annewari was below 4 annas and half suspension if it was between 
4 to 8 annas. 

4.1 0.5. There was also no uniformity in the procedure for determination of anne­
wari and its computation till the State of Maharashtra was formed in 1960. In 
Western Maharashtra there was settled system of declaration of annewari for every 
village in each revenue year. The procedure con~isted of declaration Of provisional 
annewari on the basis of eye estimates in consultation with the committee consisting 
of local representatives of village and village officers. If there was disagreement 
among the members of the Committee, the orop cutting experiments were conducted. 
The provisional annewari was also revised on the basis of results of the crop cutting 
experiments if the objections were received. If no objections were received 
after publication of provisional annewari, that annewari became final. In 
Marathwada areas, there was no settled system of declaration of annewari. The grant 
of suspension depended on the initiative and discretion of local revenue officers. 
There was general feeling that the revenue officers showed reluctance in recommend in~ 
even genuine cases of suspension. In Vidarbha also, the field to field inspection ·was 
ordered in case of local calamities but ordering of such inspection was left to the 
discretion of the Deputy Collectors. 

4.10.6. The assumptions regarding the standard yield which formed the basis of 
comparison also varied in different parts of the State. As observed by Annewari 
Committee, for determination of Standard yields (1966) in Western Maharashtra, 
though t!"lere was no direct evidence of treating 12 annas yield as standard yield, the 
usages of the words annewari implied that 12 annas yield was fixed above the 
arithmetical average. In Vidarbha the figures of standard yields were not 
computed, but revenue officers made their own estimates on the basis of local en­
quiries of the normal yield of the crops and these estimates differed from village to 
village. In Marathwada· area, the standard yields were calculated by Dr. Mann. 
The definition of standard yield corresponded to that of model yield which was slightly 
higher than the arithmetical average of past yields. The Annewari Committee (1966) 
however recommended that standard yield of 12 annas should be the average of three 
best yields in the last ten years. 

4.10.7. The Fact Finding Committee (1960) laid greater emphasis and reliance 
on the annewari for the identification of chronically scarcity affected areas. That 
Committee tried to overcome the difficulty presented by the existence of different 
system of annewari in Vidarbha by converting the annewari declared in that 
area in terms of annewari in Western Maharashtra. While identifiying Marathwada 
areas, it was particubrly handicapped because of the lack of available data 
relating to annewari on account of the peculiar circumstances existing in the 
ex-Hydcrabad State. 

4.10.8. It is necessary to mention the procedure for determination of annewari in 
detail to appreci~~te its usefulness as a criterion. The annewari is determined by 
a Committee consisting of the circle inspector the talathi and two representatives of 
agriculturists to be elected by the Village Panchayat. The Committee visits a village 
before harvesting and records its opinion which is communicated to the Tahsildar, 
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Tahsildar publishes this opinion as provisional annewari at predominant places and 
invites objections. The objections received are considered by the Tahsildar and the 
provisional annewan is amended and published again in the same manner where 
there is no agreement amongst the members of the Village Annewari Committee, th6 
Tahsildar issues orders for ascertaining the annewari by actual aop conditions. The 
crop cutting experiments are to be carried out by Circle Inspector and the Tahsildar 
checks them. The observed yield is then used to calculate-the annewari of the crops 
on the basis of the formulae given in the rules. 

4.10.9. One of the major defects of the annewari is the subjective or persona I 
element involved in its determination. The eye-estimations of annewari are not 
entirely objective. Even if the eye is trained to estimate the crop yield, the existence 
of subjective element cannot be ruled out. If the local population and representatives 
on the Committees are not alert, this subjective determination may go unchallenged. 
However, it cannot be denied, that there has been increasing awareness on the part 
of cultivators to the declaration of annewari. The extension of credit facilities, linking 
of annewari with the suspension of Government and co-operative dues is also res­
ponsible for the growth of such awareness in recent years. In the erstwhile colonial 
regime, the officers were reluctant to declare annewari below 6 annas as it used to 
affect the recovery of Government dues. It has ·been alleged that this traditional 
relu~tance and conservatism on the part of revenue officers in the declaration 
of annewari still persists. 

4.10.10. Apart from the subjective element involved in the eye-estimation of crops 
there are inadequacies in the procedure and the method of computation of annewari. 
The first relates to the definition of the standard yield with which the estimated crop 
outturn in a given year is to be compared. Standard yield is defined as the average 
of three best yields in a period of the recent I 0 years. These standard yields are revis­
ed only after another period of 10 years.· This procedure fails to take into account 
the progressive increase in the yields on account of improved agricultural practices. 
The techniques of agricultural production are fast changinJ, and the standard yield;; 
fixed 10 years back no longer hold good. The comparison of standard yields so 
fixed with the actual crop outturns may not represent tl:e correct picture of crop 
conditions. Yet another defect is that the standard yields are determined fo1 each 
district as a whole but a district is not agriculturally homogeneous unit. 

4.1 0.11. The number of crop cutting experiments cvnducted fvr the dcte<m;a:::.t:on 
of annewari for each vil!u.ge is very small. Even though there arc instruction.<> to 
select the plots of different grades of soil in the village, sekction is likely to be baised 
by actual condition of crops. Since the selection of plots is left to the revenue 
officers and the local committee, there is a certain amount of subjective clement 
and biases of the revenue officer in the choice of plots for crop-cutting experiments. 
Further the formulae for calculation of annewari introduces the soil factor by requiring 
the ascertainment of the average anna valuation of the soils on which the particular 
erop is grown. The soil classification was done more than hundred years ago and 
it must have undergone change in the recent years due to soil conservation measure!. 

4.10.12. Some of the defects pointed out above are only illustrative. The detailed 
examination of the procedure relating to annewari and suggestions for improvement 
is not within the scope of the Committee's terms of reference. The government has 
already appointed a separate committee to go into the question of revision of the 
proctdure of annewari under the- Chairmanship of Prof. V M. Dandekar. 

4.10.13. There are, however, two chief merits of the annewari, which may not be 
ignored. Firstly, with the introduction of uniform procedure in the. determination. ~f 
annewari and scale of suspension in the recent years, the data relating to annewan ~s. 
available for all villages in the State. Therefore, it is possible to adopt smaller umt 
for indentification of drought affected areas, even as small as a village. Secondly,. 
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the annewari has been linked with declaration of scarcity and opening of scarcity 
relief works. The existence of scarcity is thus testified by the labour attendance on 
these works. This indirectly buttresses the conclusion derived from the declara~ 
tion of annewari. This advantage is, however, discounted by the fact that there are 
at preEent large number of agricultural labourers in the villages ready to offer their 
labour for any gainful employment provided to them, either in agricultural or non­
agricultural sectors. But the defects in the procedure and the subjective element in 
its determination overwhelm the advantages quoted above and thus it can r.t best 
be used only as a supporting evidence, if drought prone characttr of the area is 
indicated by scanty rainfall and its erratic character. 

4.11. Declaration of Scarcity in the past. 

4.1 1.1. In the earlier part of this chapter, the distinction between drought and 
scarcity has been brought out. Though annewari largely forms the basis . of 
declaration of scarcity, the government considers additional factors, also such as 
distress sales of cattle, general economic conditions and the demand 'for employment. 
In fact, test scarcity works are started much prior to the declaration of annewari and 
are continued provided, the labour attendance continues on ;these works.. If there is 
a meagre response, the works are discontinued. It is the practice to declare 
scarcity only in areas where anncwari is below 4 annas. Since the formation of 
Maharashtra State, a large measure of uniformity has been b:ought in adopting the 
criteria for the declaration of scarcity throughout the State. The declaration of 
scarcity is made in respect of a village. Therefore smaller unit of identification 
can be considered. 

4.11.2. Further, the significance of declaration of scarcity as criteria for identifi­
cation lies in the fact that almost positive evidence of scarcity or drought is available 
in the labJur attendance on scarcity works. As pointed out earlier to some extent 
the factor is discounted b1·the existence of large unemployed &gdculturallc.bJur 
always eager to secure gainful employment. 

4.11.3. Since annewari is subjective. the linking of anncwari with the declaration 
of scarcity lends subjective character to the latter. 

4.12. OutTurn 

4.12.1. It was suggested to us that the end result of the agricultural operation 
is reflected in the out-tw·n of the crops. The out-turn is adversely affected if there 
are variations from the normal pattern of rainfall. Hence ·it is contended that the 
periodicity of departure of the yield. from. the average yields in the area may 
sufficiently indicate the drought prone character of that area. The method suggested 
is to quantify drought in terms of percentage deficits of yield in a given year 
from the average yields. The average yields may be worked out for suffic;ently 
long period. After quantifying drought in the abJVe terms, the frequency of such 
deficits in a given period may be calculated and such calculation should indicate 
the drought prone character of the area. 

4.12.2. The out-turn of crop is not merely a function of rainfall and climatological 
conditions but it depends also on the method of production and the character of 
inputs. If the character of inputs and methods of production undergo rapid change 
in the given period, one may come accross a large range of variations in the period. 
Hence the deficits in average yield cease to remain indicative of relative deficits in 
the crop yield on account of drought. Secondly in areas where the droughts have 
occurred in a large number of years the average yield itself may be· very lew 
and the coefficient of variation may also be small. The Committee attempted to 
identify the dJ ougbt prone character of areas on the above basis, by considering the 
periodicity of departUles from the average )ield in some of the evidently drought 
prone talukas and drought free talukas. On t.he basis of available data relating to 

H 4485-4 
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the crop cutting ex:pedments of major crops in tbe area during tbe last 10 yea.Is, it was 
observed that there WJ.S no sigaificJ.nt difference in the variations of the yield in the 
drought prone and drougot fre~ are.1s. Hence this ctiterion was given up by tbe 
Committee. 

4.13· Marketable surplus. 
4.13.1 The drought situation affects production and reduces the marketable 

surplus. The ar!'ivals of the p:oduc~ in th-:: muket c.m te!ltify to such phen3menon. 
It was, therefore, SU83"3tcd to us th1t the sh'Jrtfall in m1rketablc surplu'i as reflected 
in the m'lrket aaivals may bJ c·:msidered as ctiterion fur identific1tion of a drought 
condition. 

4.13.2 It can not be denied that the distress sales of produce during this period 
increase as the prices of the produce are remunerative and the holding capacity 
of the cultivator is low. The reduction in marketable surplus will not be uniform 
in resp;!ct of all commodities. While the cultivators may hold over the foodgrains 
for self-consumption, the cash crops may not be held. There is, however, no doubt 
tint the d~Jclin') in ptvduo~bn will result in the redu~J~iJn of market ardvals. Villag" 
sales outsido the mukct yard are not recJrded, and these sales may inctea'ie during 
th1 pcJ:iod of sc.ucity, as th<J cJmmJditics g-mcially flltch more remunerative p:-ic~s 
Olltsidc the muket ya.rd. ThmlfJ:e, the m~rket artivals do not nec':!s'mrily indic.1.te 
the exact magTJ.itudc of the marketable surplm. A'l the b:}haviour of the c:.tltivator 
is different in respect of different CJmmodities, it is difficult to establish a rea'ionable 
standard of CJmp:nis'.m. It is also not pnsible to adopt a unit of identific1tion 
sm1llcr than a taluka on the b1'iis of this c.-iterion fvr want of nece3Slry data and 
ab;enc~ ofsuffi~ient numbJr ofmuket yards. HencJ th~ c:iterion cannot b:} adopted 
for identific:ltion of drought p:one area<>. 

4.14 .. Migration. 
4.14.1 It is generally believed that the occurrence of droughts results in the 

migration of people from the affected areas and hence the extent of seasonal migra­
tion in any area can be one of the indices of the drought prone character of that 
area. The migration from rural areas can be classified as follows :-

(1) Exodus of the rural p:>pulation to urban areas in search of more secure 
and higher incomes . 

. (2) Seasonal migration of rural population to neighbouring areas during the 
lean period of agricultural activity. 

(3) Temporary migrations due. to drought in the normal agricultural 
season. · 

4.14.2 The shifts in p.:>pulation of the first typ;, may take place in the wake of 
the industrialisation of neighbouring areas, when the over populated agriculture 
may release substantial p.:>pulation for more secure and larger income in non-agricul­
tural op~rations. This typ;, of migration is not necessarily representative of drought 
prone character of the area and may perhap.> represent the economic backwardness 
of the area. Similarly in kharif tracts, part of the rural p3pulation migrates tem­
porarily to the neighbouring areas during the lean season in search of employment, 
as the agricultural labourers are either unemployed or under-employed during the 
lean period. Such migration is also not indicative of drought prone character of 
the area. Migrations may also take- place during the normal agricultural season 
if the normal agricultural operations cannot be carried out on account of failure 
of rains. But such phenomenon may not be visible in drought prone areas if 
the relief works are started immediately. In other words the effectiveness of 
relief measures lies in preventing such migrations by providing gainful employment 
to affected population in the period of distress. The migration from p:uticular 
area in a given p~riod may include all the three typ~s. Apart from the difficulties 
in getting reliable information regarding the extent of migration iD: these regions, 



it will be difficult to segregate the migration in a particular year and attribute it to 
t>ne cause or the· other. In short, apart from the non-availability ~f reliable data 
the migration itgelf is tbe result of multiplicity of factors and it is not possible . ~o 
analyse figures relating to migration according to the cause and theq establish.a 
reasonable standard of comparison between normal and abnormal seasons .. Hence 
the criterion could not be adopted for identification of drought prone area. 

4.1 S. Fluctuations in Prices. 

4.15.1. During the period of scarcity, the market forces tend to increase the prices 
of essential commodities. The fluctuation in prices, it has been suggested, can be 
considered as an indicator of drought situation. The adoption of this criterion for 
the purpose of identification of the drought prone areas presents three main diffi­
culties. Firstly, the fluctuations in the prices depend upon the shortage~ of commo­
dities at the state or national level. If there are bumper crops in adjoining districts 
of State, the fluctuations in prices may not be large. Secondly, the controls on the 
movement and distribution of essential commodities do not allow the free play of 
market forces, to operate and introduce an artificial element in the play of market 
forces. "Thirdly, the increased price may reflect the general inflationary pressures 
in the economy as a whole. · · 

4. J 5.2. Apart from the above difficulties, the reliable data for smaller units, such 
as a revenue circle is not available. Multiplicity of factors are responsible for the 
fluctuation in the prices fendering it impossible to establish standard of comparison 
.and hence we do not adopt this criterion. 

4.16. Foodgrain off-takes. 

4. J 6.1. e strain on the ub . m of essential commodities 
~of scarcity as the piiees offoodgt'ain in the ocal market 
rise. Hence it has been suggested that foodgrain off-takes frotilGovernment godown 
o"'Served over TJreriod of yeArs may provide useful criterion for identification of 
drought prone areas. 

4.16.2. The adoption of the foodgrain off-takes as criterion present many diffi­
culties. Firstly, the off-takes in particular district depend upon the allotment 
received from the Government. The off-takes in any case cannot be higher than the 
allotment. The allotments to the district depend upon the availability of stock with 
the government and allotments from the Government of India. The allotment of 
foodgrains received during the month is further allotted to talukas and the fair price 
shops lift from the godowns at taluka places. .A}Jart from the quantum of food· 
grains allotted to the district, there are many operational hazards till the foodgrains 
reach the consumers. The movement from one district to another depends on the 
availability of wagons, while intra-district movement depends on the efficiency of 
transport contractors of the district. Lastly, fair price shop keeper must have 
financial capacity to lift the entire quantity of grains allotted to the shop. The 
off-takes therefore do not truely reflect the demand side and its intensity during the 
scarcity. Further, available statistics relating to the off-takes give the figures of the 
issues to the fair price shops and not issues to the cardholders. Therefore, the 
figures of off-takes cannot be construed to reflect true intensity of demand for food· 
grains. Hence we do not consider it as a dependable criterion · Jor identification of 
drought prone areas. 

4.17. Density of Population. 

· 4.17.1. Human habitation tends to get attracted to areas where the availability 
of physical rcsoupces or employment apportunities ensures certain minimum Standard 
<>f living. The recurrence of droughts and resulting uncertainty in· agrarian 
conditions in the drought prone areas tends to keep the density of population low. 
It was therefore, suggested to us that the density of population in the area could 
be used as an index of its drought prone character. 

H 448S-4a 
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4.17.2. Though the general trend in the density of population confirms the 
assumptio!l ~egarding lo~er density of population in ~he drought prone areas, the 
e?nver~, 1t 11 _ob~erved, 1s not always true. . ~ denstty of population in evidently 
htgh ra1nfall dtstrtcts of Chanda and Ratnag1n IS also low because of the economic 
~a.ckyfardness ofthes~ ~ea~. Multiplicity o~ fac~ors_infiuen?C th~ density of popula­
tion 1n any area and It I~ dtfficult to a~opt_thts crttenon for. Identification of drought 
prone areas. Low denstty of populatton In these area can at best be considered as 
one of the qualitative characteristics of the areas. 

4.18. Method for identification of drought prone area. 
4.18.1. The discussion of the various possible criteria for identifying the drought 

prone areas given in the preceding paragraphs makes it quite clear that normal 
precipitation in an area should be the only criterion which can serve as the basis for 
delineating, broadly, a drought liable zone. This is because firstly, measurement 
of precipitation is simple and data is available for an extended period. Secondly,. 
it is undoubtedly Lhe basic cause of all droughts. Thirdly, it is not possible to mea­
sure quantitativel:J in a unique manner the effects of a drought situation by using 
any of the other criteria mentioned above. Fourthly, what is required is a criterion 
which would correctly indicate the· area liable to drought rather than identifica­
tion of an area precisely affected by drought in a particular year. The Committee 
thus finally came to the conclusion that it should adopt the normal rainfall as the 
criterion for demarcation of a broad drought zone. It \vill be observed that the 
isohyete of 750 mm. divides some of the talukas. In order that the delineation of 
broad drought zone on the basis of isohyete does not become too aribitrary, our 
Committee has included the remaining parts of those talukas in broad drought 
zone where soils are shallow and the character of rainy season is marked by inter­
mittent breaks even if the rainfall exceeds 750 mms. provided the rainfall does not 
exceed 800 mm. The droughts may occur in areas falling outside this region but 
they are of the contingent type. Thus. the areas beyond this region cannot be con­
sidered as drought prone. On the basis of this criterion cf normal rainfall, the 
Committee has decided that the broad drought zone should consist of the following 
areas:-

(a) Areas falling within the isohyete of 750 mm. 
(b) Areas falling within isohyetes 750 mm. to 800 mm. which haYe ~h:.;llc w ~u~~ 

4.18.2. We have obtained an official isohyete map of the India Meteroiogical 
Department for Maharashtra. The map prepared by IMD is based on the rainfall 
data collected from a sufficiently larger number of rainguages mainly maintained 
by State authority for over five decades. The I. M. D. considers that the present 
number of rainguages are reasonably adequate for broad analysis of rainfall for 
drawing isohyete. We have therefore placed our reliance on this map for the 
identification of areas within broad drought zone defined above. We are aware 
that additional rainguages at closer intervals of space are bound to give, a finer 
picture of rainfall pattern and may aid in closer analysis of the problem of the normal 
precipitation and the pattern of distribution of rainfall in the State.We strongly 
recommend setting up of additional rainguages and further suggest that the manage­
ment of all rainguage stations in the State be entrusted to one department namely 
Irrigation and Power Depntment which deals with the water resources of the State. 

4.18.3. While discussing importance of the timeliness of rainfall to the plant 
growth, we have accepted the existence· of at least 11 drought weeks in the monsoon~ 
season (22 weeks from June to October) as convenient index for revealing the erratic 
character of rainfall in the drought zone. The Committee collected the data relating 
to distribution of rainfall since 1958 from the Directorate of Agriculture. Wher­
ever the data was not available since 1958, we had to restrict the consideration to a 
smaller number of years. In the chapter on identification of areas the number of 
drought weeks in the monsoon season have been indicated in respect of each taluka, 
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The frequency of the occurrence of 11 drought weeks during the last 15 years has 
been used as one of the convenient indices for confirming drought prone character 
of an area. In some cases the Committee has also taken into consideration the 
predominant soil type. Generally our Committee has considered taluka as the wiit 
of identification, with a few exceptions. 

4.18.4. After identifying the areas on the basis mentioned above the areas, falling 
in the irrigation command of large irrigation canal systems whose gross commands 
exoood 10,000 ha. have been deleted as we consider that they have become sufficiently 
fre" from ad verse socio-economic consequencies of drought. 

1.19. Gradation of drought prone areas. 
4.19.1.. The Fact Finding Committee (1960) considered the gradation of areas 

essential so that areas which suffered intensely due to failure~ of rainfall at frequent 
intervals and had therefore little power of resistance could be distinguished from 
others where failures were less frequent or severe. With this background, that 
Committee graded the areas as follows.-

Qltegory Description 

A Total or almost total failure of crops once in three ye~n. 
B Total or almost total failure of crops once in six years. 
C Total or almost total failure of crops once in ten years. 

We have already expressed that the subjective element involved in the determination 
of annewari is so large as to vitiate the identification of chronically scarcity affected 
areas on its basis. The gradation of the drought prone areas on the basis of the 
periodicity of the declaration of scarcity conditions, will not serve the purpose~ as 
sach gradation may have at best a limited historical significance. The Fact Finding 
Committee (1960) considered 39 .talukas in the State including parts of some talukas 
as drought affected. . Within a span of six years, the Maharashtra Government 
added 14 talukas to the list of which some were included in 'B' category. The addition 
of sizeable number oftalukas which the Fact Finding Committee (1960) had not consi­
dered a5 chronically scarcity affected within such a short period,· brings out the 
inadequacy not only of· the criterion of anne wari but also ·of the method 
of gradation of drought prone areas based on the annewari. The entire Nasik 
district was excluded by that Committee as it wa~ considered as drought free. The 
Government subsequently added 11. talukas in the district in various categor!es. 

4.19.2 In nature a rigid line of demarcation does not exist, as there is a gradual 
transition in the natural conditions. A fairly large unit for identification was there­
fore found to be quite suitable and necessary. Any further specific subgrouping 
of areas on the basis of such over all assessment can not be accurately done and will 
be in our opinion difficult to justify. F'The Committee recognises that the e~ 
1\ature and content of programme maY' differ on account of the relative intens!!I._ 
atid frequenc~ .of droughts from one ar~a to_~no!__~er area, llased on the q_~!!t.!!Y 
a tt~datrittty"or-tlie matn narurar-resource I.e. water. We have Indicated 
in tf:iCCiiiPter on "Irrigation" how different considerations s'hould weigh in adopting 
irrigation policy and selection of crop for the area where there is high frequency of 
recurrence of precipitation below a certain minimum that is required for crop growth. 
Instead of rigidly grading the areas at this stage · our Committee ·prefers jo......mly 
on the detailed techno-economic survey~_wbich we-hive.....t'ecommendedjq_~Jat,!'_r 
cliaP.!er to brinlUl_lJ.Ulle:Dlfferencesu1the natur~_and !h~conte~:~.t.QLth~progt:aiD.glc 
to be adopted in the different oarts of the drouaht nrono areas. 



APPENDIX .f TO CHAPTER IV 

Model to assess the crop yields, its relation with rainfall and soil 
moisture requirement 

. ~n dry farming are.as, t~e soil.moistur~ ii1 a limiting factor for plant growth. The 
p~zmary source (!f sm! mmst~re Is the ramfall.. Howev~r, the- same quantity of rains 
will affect the sod mmstu1e dzfferently under different sod <1epths, slopes and location 
of the site in the watershed which ultimately results in opportune time for intake of 
rain water. This ultimately results in <1iffrent quantities of moisture available for 
plant growth. The televant details of soil moisture under <1ifferent soil types are 
presented in table below:-

TABLE 

Soil moisture le~els at various tensions (mm ). 

Soil type (depth) Existing Moisture Moisture Available Effective rainfall 
(em) · total soil at 15 bar. at 1/3 bar. Moisture required to raise 

moisture (4-3) the soil mobture 
as on 1st to 1/3 

June. par. (4-2) 
l 2 3 4 s 6 

00..22• s 8 44 81 37 73 
22•6-45 48 137 201 64 153 
46-60 71 187 274 87 203 
61-90 141 288 428 140 287 

The order of total moisture in the soil that is held with force, called as tension, is 
measured in bars. The available soil moisture is boun<1 by the two limits of moistur-e, 
at 1/3 and 15 bars.; The lower limit of avliilable soil moistur~ for plant grov.1:h is 
at 1~ bars and the upper limit 1/3 bar. The soil moisture beyond this range is not 
utilized for the plant growth. The re-lationship of the soil moisture and the probable 
plant behavior in different soil types ar" di_scussed in foJlowing paragraphs. 

(1) Shallow Soils.-

Evtn though it requires 73 mm. of effective rainfall to saturate the soiJ profile, 
kharif crops can be sown if 50 mm. of rain is received. This is because the soils 
at 15 bar ( 44 mm.) limit from initial soil moisture at 8 mm. a total of 50 mm. of rains 
will be required so that pre-sowing tillage operations and sowing can be started. 

. Considering the· run-off to the extent of 10 per cent of the total rains, 50 mm. rains 
would yield 45 mm. effective rainfall. This 45 mm. effective ndnfall wiU moist the 
soil to a depth of about 10 em. considering the pore space as 50 per cent. This moist 
layer is just sufficient to receive the setd for germination. The depth of sowing the 
seed is usually 5 to 6 em. for Kharif. · 

1ne above manipulation would indicate that about 10 mm. of available soil 
moisture would be storfd in .1 0 em. soil depth. This moisi ure would be sufficjent 
for germin~tion 1:1 nd for growth for about 8 to 10 days only, t~ king into consideration 
the average rate of evapo-transpiration a~ I· 5 mm. per day for bajra and tur crops 
during kharif. However, it is not available to sow crop since this moisture is required 
for land preparation. 

If this is followed by the subsequent rains, amounting to about 25 mm. at a time 
in a sp<Jn of about a week, the total soi1 moisture will be accumulated beyond 44 mm. 
and thus the resulting available soil moisture would be 30 mm. for plant growth .. 
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If the d1y spell continues beyond 15 days, the available soil moisture will be exhaustt:d 
and the crop will start wi.hering. Thus, it would be evident that the kharif crops 
would mature on shallow soils, only if frequent rains (once in a forthnight amounting 
to about 20 to 25 mm. at a time) are received till about 4 good showers amounting 
to a total of 100 mm. in addition to 50 mm. of rains for land preparation and 25 
rom. of rains for sowing. Out of these, if at a stretch 15 mm. ofrains are received,· 
with high intensity a picture would be different as it will induce more run-off 
resulting less effective rainfall for storing moisture in soil for plant growth. · It 
is, therefore, estimated that about 200 rom. ot effective reainfall is essential to 
mature a kharif crop of bajra on shallow soils. 

(2) Medium deep soils:-

(a) Soil depth upto 45 em.-It would be observed that these soils would require 
about 153 mm. of effective rains to saturate soil profile, making about 64 mm. of soil 
moisture available for plant growth. These soils come to the stage of pre-tillage 
operations and sowing after receipt of about .90 mm. of effective rains. Since the 
storage capacity of the soils is very limited, 'rabi crops would matuie with great 
difficulty with receding soil moisture. It is, tb((refore, advisable to put these lands 
under kh~rif crops when cycle of accumulating and receding soil moisture are repeated 
due to rains during June, July and August. These soils can be sown after normal 
rains during June. However the moisture accumulated would be ·sufficient only 
tor germination and initial growth. Unless supporting rains are received in July 
in a span of about fortnight the crop will be affected adversely. A complete dry 
spell during July would be disastrous. These soils would, therefore, yield the normal 
crop only if about 3 to 4 showers amounting to 100 mm. are received regularly. 
Thus it is estimated that about 250 mm. of effective rainfall is essential to mature 
a kharif crop of bajra on medium deep soils with 45 em. depth, with correspondingly 
larger yields. 

(b) Soil depth upto 60 em.-Medium deep soils of 60 em. depth come to working 
condition only after the existing soil moisture level of 71 mm. is raised to 187 mm. 
It requires about 96 mm. of effective rains. However, looking to the distribution 
of rainrall during June, only 110 mm. or rains are received followed by 110 and 100 
during July and August. These rains, are, however,"unassured and characterised 
by dry spells. Many a times July and August months are totally dry. Therefore,. 
soils are not fit for any kharif crops. 

Rains during September and October are sure and amount to about 190 and 70 mm. 
respectively. These are sure and adequate to saturate the soil profile. When the 
soil profile is saturated the available soil moisture is 86 mm. on which the crop can be 
grown. However, this available soil moisture is insufficient so as to completely 
mature the jowar crop on the receding soil moisture conditions, as the moisture 
stress is usually felt at cob emergence. If any showers are received by late October 
or November rains, then the crop matures successmlly and would yield normal. 
If the late October or early November rains fail, the crop on these soils will not yield 
any grain. Thus for ~uccessful crop of jowar on these soils a total of 200 mm of 
rains prior to sowing and 100 mm during the crop growth is essential for normal 
yields. 

(c) Soil depth up to90 em.-The net quantity of precipitation required to satu ate 
the soil profile of 90 em. depth is about 290 mm. In tracts like Sholapur, the total 
average raintall during September and October is about 260 mm. However, after 
deducting the run-off losses of about 10 per cent. the effective rainrall during these 
months would be about230 mm. only, which is quite inadequate to sturate the soil. 
profile, i: the soil moisture is not accumulated during June, July and August rains. 
Undtr such circumstances, the crop failure is also evident. 
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However, unc'er normal rainfall conditions, the soil profile accumulates the moisture 
during June, July and August and the rains during September and October saturate 
the soil profile. Under such circumstances, the available soil moisture is a~out 
140 mm which is quite adequate fox,successful crop of Rabi jowar under receding 
soil moisture conditions. Even though, the late October and November rains fail, 
the jowar, crop will be normat 

Thus, it would be observed that if the monsoon rains during June, July and August 
are far below the normal, not only the kharif crops, would fail but alarming scarcity 
situ~.tion would also be expected. The only way out from this situation fot prcdominent 
rabi cropping is the sufficient November rains which are of remote probability. 

If tl:.e 1'8ins during the June, July and August fail completely as in 1971~72 or if 
the rains a1e scanty with prolonged dry spells as in 1972-73, the rains during September 
and October would fail to saturate the soil. This is hf.cause the rain water is lost by 
run-offas th~ intensity ofrains during these months is high. Under such circumstances 
crop failure is evident. 

Based on the above discussion, tbe models of rainfall disrribution, soil typ.} and 
the resultant yield are developed which are presented as detailed below. It is prcsam;;od 
while prepating the models that the rains are normally distributed. These models 
would undergo a change under diffetent intensity and abno;mality of rainfall. 



MODELS FOR ASSESSING CROPS 



Soil type 
(depth in em) 

Average Rainfall (mm) 

Medium deep soil (60 mm) 
depth. 

MODELS FOR ASSESSING CROP YIELDS RABI CROP JOWAR 

Distribution of rainfall during monsoon (mm) 

June, July 
&August 

326 

N 

N 
N 
N 
N 
N 

N 
N 

X 
N 

September October 

First fort- Second First Second 
night fortnight fortnight fortnight 

65 125 42 33 

N N N N 

N N N N 
N N N X 
N N X N 
X N N N 
N N X X 

X N X N 
N X N N 

N N N N 
N X X N 

November 

31 

N 

X 
N 
N 
N 
N 

N 
N 

N 
N 

Yield 
Levels 

Normal 

Normal 

Remarks 

(1) Normal yield level would be 4·5 q/ha. 

(2) Dry spell should not exceed more than 
Normal 3 weeks upto end of October. 
Normal 
Normal 
Normal yield 
under early 
Sept. sowing 
. but i normal 
if sown in 
October. 

! Normal 
! Normal if 
sown in early 
September 
but less than 
i normal if 
sown in 
October. 

!Normal 
! Normal, if 
sown in early 
September 
but no yield 
if sown in late; 
Q~;tober. 

u. .. 



X :X N N N N ! Normal 
N N N N X X i Normal 
N X N X N X i Normal 
N N X N N X i Normal 
X N N X .N N i Normal 
X N N N X N ! Normal 
X N X N N N i Normal 
N X X N N N Less than i 

Normal 
N N X X N N Failure. 
N X X X N N Failure. 
X X X N N N Failure. 
N N X X X X Failure. 
N X N N X X Failure 
N X X N ·~ X Failure. 
X N N N X X Failure. N-Normal rain, X-Less than i normal. 
X N N N X N Failue. 
N N X N X N Failure 
X N N X X X Failure. 

v. 
\C)· 



Soil type 
(depth in em) 

Average Rainfall (mm) 
Medium deep soils (90 em 
depth). 

N-Normal rain. 

June, July 
&August 

326 
N 

N 
N 
N 
N 
N 
N 

N 
N 
X 
N 
N 
N 

N 
N 
X 
X 
N 
N 
X 
N 
X 

MODELS FOR ASSESSING CROP YIELDS RABI CROP JO WAR 

Distribution of rainfall during monsoon (rnrn) 

September October November 

First Second First Second 
fortnight fortnight fortnight fortnight 

65 125 42 33 31 
N N N N N 

N N N N X 
N N N X N 
N N X N N 
N X N N N 
X N N N N 
X N N N N 

(late sow-
ing). 

X N N X N 
N N N X X 
N N N N N 
X N X N X 
N X N X N 
X X N N N 

N X X N N 
X X N N X 
N N N X X 
X N N N N 
N X X X N 
X X X N N 
X X N N N 
N X X X X 
N X N X N 

X-Less than i Normal. 

Yield 
levels 

Normal 

Normal 
Normal 

Normal 
Normal 
Normill 

Normal 
f Normal 
t Normal 
t Normal 
t Normal 
l Normal 

(late sowing) 
i Normal 
i Normal 
i Normal 
fNormal 

ailuro 
Failure 
Failure 
Failure 
Failure 

Remarks 

(1) Normal level would be 6 q/ha. 

(2) Dry spell should not exceed more than 
one month upto October end. 

0'1 
0 



MODELSFORASSESS/NGCROP YIELDS RABICROP JOWAR 

Soils type Distribution of rainfall during monsoon (mm) Yield levels Remarks 
(depth in em.) 

June, July September October November 
& August 

First Second First Second 
fortnight fortnight fortnight fortnight 

Rainfall (mm) 326 65 125 42 33 31 
Soil (45 em.) (depth). N N N N N N Normal (1) Normal yield level would be 3qfha 

N N N N N X Normal 
(Provided 
sown in early (2) Dry Spell should not exceed more than . - Sept.) 15 days up to end of October . 

N N N N x·p N Normal 
N N N X N N Normal 
N N X N N N Normal 
N X N N N N Normal 
X N N N N N Normal 
X X N N N N Normal 0\ 

N N N N X X 1 Normal -
N N X X N N 1 Normal 

(if sown late· 
less than· i 
Normal) 

N X N X N X 1 Normal 
N N N X X N Less than! 

Normal 
X N X N X N Less than ! 

Normal 
N X X N N N Less than t 

Normal 
N N N X X X Less than ! 

Normal 
N N X X X N Failure 
N X X X N N Failure 
X X X N X N Failure 
N X X X X X Failure 
N X X X N X Failure 
X X X X N N Failure 

N =Normal rain X=Less than l- Normal. 
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MODELS FOR ASSESSING CROP YIELDS KHARIF CROP BAJRA 

Soil Distribution of rainfall during Yield Remarks 
(soil depth) levels 

(em.) Monsoon (mm) 

June July August Septem-
ber 

Average rainfall (mm) 113 109 104 190 

(1) Shallow soils (22.5 N N N N Normal (1) Normal yield level 
em. depth) 

X Normal 
would be 1.5 q/ha. 

N N N 

X N N N Normal (2) Dry spell should not 
(late sowing) exceed more than two 

weeks at a stretch. 
N X N N t normal 

N N X N t normal 

X X N N t normal (if sown late) 

N N X X Failure 

N X N X Failure 

X N X N Failure 

(2) Medium deep soils N N N N Normal (1) Normal yield level 
(45 em. depth) 

Norm'll 
3 qjha. 

N N N X 

X N N N Normal (2) Dry spell"should not 
(late sowing) exceed more than 3 

weeks at a stretch. 
N N X N ! normal 

X N N X ! Normal 
(iate sowing) 

N X N N ess than 
t normal. 

N N X x: Failure 

N X X N Failure 

N X ~N X Failure 

X N X tN Failure 

N=Normal rain]) X= less than t Normal 



CHAPTER V 

DROUGHT PRONE AREAS IN MAHARASHTRA 
5.1. We have outlined the procedure we have adopted for identifying the droug~t 

prone areas in Chapter IV. The procedure consists of-
(i) Identifying a broad drought zone on the basis of normal annual precipitation 

indicating water balance. The broad drought zone consists of areas falling 
within the isohyet~ of 750 mm. along with areas lying in the region between 
750 mm. and 800 mm. where the soils are less retentive of moisture. 
· (ii) Verifying the drought prone character of areas falling within the broad 

drought zone on the basis of frequency of occurence of large number of rainfall 
deficient weeks in the monsoon period over a period of years and 

(iii) Eliminating the areas within the brqad drought zone which are sufficiently 
drought resistent on account of the moisture retentive capacity of soils or which 
.have become drought resistent on account of the facility of canal irrigation from 
assured source namely the command of large irrigation canal systems whose 
gross commands exceed 10,000 hectres. 

5.2. For delineating the drought zone on the basis of normal annual precipitation 
'We have mainly relied on the isohyetal map prepared by the India Meteoreological 
Department included in the maps of this report. 

5.3. Apart from the total precipitation, its timeliness is one of the most important 
}"equirements for growth of plants. The discussion on this factor particularly its 
·suitability for adopting it as criterion for identification has already been covered in 
.Chapter IV. The Second Irrigation Commission {1972) considered the introduction 
of this criterion as desirable ht.~t abondoned it on account of the complexities of the 
-problem which it presents. Vf.e also cannot suggest any direct and simple measure 
of timeliness on account of different moisture retentive capacity of the soils and 
different requirements of various crops at crucial stages of their growth.· Hence 
an indirect measure in the form of a large number of deficient weeks occurring in the 
monsoon period and the frequency of such occurrence over a period of years has 
been used to verify the drought prone character of the area falling within the broad 
drought zone. For this purpose the data relating to weekly distribution of rainfall 
during the south-west monsoon period (June to October) over a period of the 
!recent 15 years was analysed. 

5.4. The Second Irrigation Commission (1972) adopted a taluka as a unit of 
.identification. We have also generally taken the taluka as a unit but wherever 
areas smaller than a taluka such as a revenue circle showed distinct change in the 
physical charactetistics particularly in relation to moisture retentive capacity of the 
soils and crop pattern, we have considered a smaller unit of a revenue circle for 
identification. Though detailed information regarding predominant soil . types 

·{particularly percentage of areas co.vered by vatious soil types) was not available, 
general characteristics of the soils in an area were ascertained qualitatively from 
the published information in the Gazetters, the report of the Fact Finding Commi­
tee ( 1960) and the publication on soil types of the agriculture department. 

5.5. Table No. I attached to this chapter gives the list of talukas in the broad 
drought zone in each district and the information relating to these talukas with regard 
to the fr~quency of occurrence of a large number of d~ficient weeks, the percentage 
of net Irrigated area to net sown area and the population. Table No. II shows the 
comparative list of talukas identified by the Fact Finding Committee (1960}, the 2nd 
Irrigation Commission (1972) vide their appendix 8·1 and those by us. We have 
discussed in the following paragraph the reasons for identifying specific circles and 
:talakas, as drought prone areas within the broad drought zone. 
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5.6.1 Bombay Division. 

5.6.1. Thana, Kolaba and Ratnagiri districts, popularly known as the Konkan~ 
tract, fall in a heavy rainfall zone receiving precipitation above 2000 mm. Hen.:e 
they do not fall within the broad drought zone. Part of other districts however· 
fall within the broad drought zone and therefore are being considered in following 
paragraphs. 

5.6.2. Jalgaon District. 

5.6.2.1. Seven talukas in this district and part of Pachora taluka fall in the broad 
drought zone (receiving precipitation less than 750 mm.). The erratic character of 
rainfall is also evident from the frequency of occurrence of a large number of defi­
cient weeks. 

5.6.2.2. Chopda taluka is situated on the banks of the Tapi river. The soils in 
this taluka are predominently deep black and are fertile. Even with a rainfall of 
less than 750 mm. the crops grown on these soils give good yields. Hence we do not 
include this taluka in the drought prone areas. · 

5.6.2.3. Two revenue circles in Amalner taluka, namely Patoda and Marvad, 
are also similarly situated on the bank of the Tapi. The soils in these circles p0ssess 
the same characteristics as are observed in the case of Chopda taluka. We, therefore, 
include Amalner and Shirsala circles in the drought prone areas. 

5.6.2.4. The Girna irrigation project has benefitted a large number of villages 
in Erandol, Chalisgaon, Parola and Bhadgaon talukas but the erratic character of 
rainfall continues to handicap the successful cultivation in the areas which do not 
receive this benefit. Hence our Committee considers parts of these talukas falling in 
the irrigation command of this project as sufficiently drought resistent and the rest of 
the a-rea, as drought prone. 

5.6.2.5. Nagardeola circle in Pachora taluka falls within the broad drought zone; 
The soils of the circle are also generally shallow. Hence we ins:lude this circle in 
the drought prone areas. 

5.6.2.6. Thus, the drought prone areas in the Jalgaon district as idtmtified by· 
our Committee are as follows :-

(1) Chalisgaon tal uka. 1 
(2) Bhadgaon Taluka . . Areas not falling in the command of large 

irrigation canal systems. 
(3) Parola taluka. 

(4) Erandol taluka 

(5) Edlabad taluka 

J 

(6) Amalner (Shirsala and Ama_Iner circles). 

(7) Pachora (Nagardeola circle). 

5.6.3. Dhulia district. 

5.6.3.1. Six talukas of this district lie in the broad drought zone. The erratic­
character of rainfall is evident from the frequency of a large n'.lmber of deficient weeks.. 
over a period of years. 
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5.6.3.2. The Fact Finding Committee (1960) did not consider any part' of this 
district as chronically .scarcity affected but it recognised the vulnerability of certain 
areas in the following words- · · 

''Some parts of Nasik and West Khandesh having lower rainfall have poor 
and unretentive soil and therefore have suffered failure of crops occasionally 
in the past; The data available to the Committee however showed that thue 
were no large tracts as such which have suffered by scarcity in the past and there­
fore no part of any district could be considered as precarious. " 1 

The above conclusion of that Committee was based on the data relating to anne­
wari and declaration of scarcity in th~ past. The 2nd Irrigation Commission (1972) 
also failed to list any part ofthis district in the drought prone areas under· their 
Appendix 8·1 even though Fig. 8· 2, in the Commission's report shows that a large 
plrt of this district falls within the broad drought zone identified by the t:ommission 
on the basis of 20 p::r cent probability of 25 per cent deficit in normal rainfall and 
considerable part therefore is shown by the Irrigation commission as dronght affccteq. 
The Commission has not offered any explanation for not including these arc;;s in its 
list at Appendix 8· l. The Commission applied two criteria for the deletion of areas 
in the broad drought zone, viz., the extent of irrigation and the industrialised 
character of the area. It is evident frorri TablS' No. II appended to this chap~er 
that none of these talukas have attained tlie level of irrigation of 30 per cent of the 
net sown area, which was the minimum considered by the Commission for deletion 
of areas falling in the broad drought zone. The s~atistical information alsO' indicates 
that these areas have not been sufficiently industrialised so as to qualify for being 
deleted from the list of drought prone areas. 

5.6.3.3. On the other hand the district falls in the zone having a co-efficient of 
variation of monsoon rainfall of more than 30 per cent. Parts of ~his district (Sakri 
taluka in particular) fall within the region receiving rainfall of Jess than 500 nun. 

5.6.3:4. Shahada and Shirpur talukas have retentive deep black soils as they a1e 
situated on the banks of, ~e Tapi river and the Committee dose not include them 
in the list of drought prone areas even though they are within the broad drought 
zone. 

5.6.3.5. Part of Nandurbar taluka also has deep black soils [,nd is situated 
on the banks of the Tapi river. Excluding the revenue circle situated en the bank 
of the Tapi we recognise the rest of the areas of this taluka as drought prone. 

5.6.3.6 We, therefore, include the following talukas in the drought prone areas:­
(1) Sakri taluka. 
(2) Dhulia taluka. 
(3) Shindkheda taluka. 
(4) Nandurbar taluka (excluding Dhanora circle). 

5.6.4. Nasik District. 

5.6.4.1. Nine talukas of this district faU. within the broad drought zone. The 
erratic character of rainfall is evident from the frequency of a large number of deficient 
weeks occuring over a period of years. 

5.6.4.2. The Fact Find:ng Committee (1960) recognised the vulnerability of 
parts of this district to drought as will be evident from the extract quoted in an 
earlier paragraph but because of their reliance on the subjective criterion of annewari 
alone, no part of this district was included by that Committee as chronically scarcity 
affected. The Mah<J.rashtra Government sub:>equently re-examin~d the data. of 
this district and included Kalwan, Satana, Malegaon, Yeola, Na~dgaon, Nasik, 

1 Report of Fact Finding Comrnittee (1!160), Clnpter III, page 14. 
H 44S5-5 
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Chandor! Sinnar, I?indori and Niphad talukas and four villages in Igatpuri talukas 
as chromcally scarctty affected areas. The Second Irrigation Commission (1972) 
also recognised all the above talukas except Nasik, Dindori and Igatpuri as drought 
affected. 

5.6.4.3. The Girna canal from Chankapur storage has benefitted a number of 
vi~lages in Baglan and Malegaon talukas and canals from Gangapur storage along 
With canals from Kad~a h~ve t;>enefitted so.m_e villages from Dindori, Niphad, Sinnar 
and Yeola but the culttvatwn m the remammg parts of these talukas continues to 
be handicapped by the drought prone character. Hence excluding the tracts 
irrigated by. the above projects, the remaining parts of these talukas are considered 
by us as drought prone; 

5.6.4.4 The western part of Dindori taluka adjoining Surgana, Peint and Nasik 
talukas lies in the high and assured rainfall zone. The eastern parts viz. Wani 
and Dindori revenue circles clearly fall in the drought zone and are considered by 
our Committee as drought prone. 

5.6.4.5 Thus the following areas in Nasik district are included ia the drought 
prone areas :-

(1) Chandor taluka 
(2) Kalwan taluka 
(3) Nandgaon taluka 
(4) Dindori taluka (Wani and 

(5) Baglan taluka. 
(6) Sinnar taluka 
(7) Yeola taluka 
(8) Malegaon taluka 
(9) Niphad taluka. 

5.7. Poana Division 

Dindori circles)l 

~ 
J 

Areas not served by large 
irrigation canal system. 

5.7.1. The western parts of Poona Division along the Sabyadri compnstng 
of parts of Kolbapur, Sangli, Sa tara and Poona districts, receive heavy 
rainfall. But there is an abrupt drop in the rainfall as one moves towards the east. 
Hence some parts of each district in this· division fall in the broad drought 
zone. 

5.7.2. Poona District. 

5.7.2.1 Nine talukas of Poona district fall in the broad drought zone. The 
erratic character of rainfall is evident from the frequency of occurrence af a lar&a 
number of deficient weeks in most talukas except in Haveli. 

5.7.2.2. The Fact Finding Committee (1960) considered Sirur, Dhond, lndapur 
(northern part), Baramati, Purandhar and Haveli talukas as chronically !.carcity 
affected areas. The Second Irrigation Commission (1972) endorsed the findings 
of the above Committee except in the case of Baramati taluka, which was not 
included by the Commission on the ground that the irrigated area in the taluka 
exceeds 30 per cent.~ 

5.7.2.3 The rainfall in Haveli taluka is less erratic as is evident from the fact 
that only in two years out of eight years 'deficient weeks exceeded _11. ~e tal~ka 
is also fairly industralised and can withstand adverse socio-economlc strams durmg 
the period of drought. We have therefore excluded this taluka from the drought 
prone areas. 
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5,7.2.4. Parts of Baramati taluka receive irrigation from the Nira left bank canal. 
As a result of canal irrigation, these parts have become sufficiently drought resistent. 
Excluding these parts, our Committee recognises this taluka as drought prone. The 
above remarks apply also to Dhond, Purandhar, Sirur and Indapur talukas. 

5.1.2.5. Eastern parts of Junnar taluka lie in the broad drought zone. Our 
Committee, therefore, rec~gnises Narayangaon revenue circle as drought prone. 

5. 7.2.6. Eastern parts of Ambegaon taluka viz. Manchar revenue circle lies in tho 
broad drought zone, while western parts receive assured rainfall. We therefc·re. 
recognise Manchar circle as drought prone. 

5.7 .2. 7. The eastern parts of Khed viz Chakan and Khed revenue circles adjoining 
Sirur taluka lie "in the broad. drought zone. Therefore our Committee recognises 
these circles as drought prone. 

5.7.2.8. Thus we include the following areas of this distric~ in the drought prone 
area:-

(1) Junnar Taluka (Narayangaon circle). 
(2) Ambegaon taluka (Manchar circle). 
(3) Khed taluka (Khed and Chakan circle). 
(4) Dhond taluka 1 · 
(5) Baramati taluka 
(6) Indapur taluka Areas not served by the large irrigation canal systems. 
( 7) Purandhar talukaj 
(8) Sirur taluka 

5.7.3. Sho!apur district. 

5.7.3.1. All the eleven tahikas in the district fall within the broad drought zone. 
The erratic character of rainfall is evident from the frequency of a large number of 
deficient weeks in all the talukas. The district has been recognised as drought prone 
area since long. 

5.7.3.2. The Fact Finding Committee (1960) recognised all talukas in the district 
as chronically scarcity effected areas in various grades. The Second Irrigation, 
Commission (1972) also recognised the entire district except Malsiras taluka as 
drought prone. The percentage of irrigated area to net sown area in M:alsiras taluka 
exceeds 30, and hence the Second Irrigation Commission excluded this taluka. But 
the remaining portion of the taluka cannot be eonsidered as scarcity resistent. We., 
therefore, include the entire district in the drought prone area excluding the areas 
served by large irrigation canal systems. · 

5.7.4. Ahmednagar district. 

5.7.4.1. All talukas in the district lie in the broad drought zone. The erratic 
character of rainfall is evident from the frequency of occurrence of a large number of 
deficien~ weeks in all the talukas. This district has also been considered as typical 
scarcity area since long. 

5.7.4.2. The Fact Finding Committee (1960) considered Sangamner, Pathardi, 
Pamer, Ahmednagar, Shrigonda, Karjat and Jamkhed as chnmically scarcity affected 
areas in various grades. The Second Irrigation Comrnission(1972) also recognised 
these talukas as drought prone. 
H 4485-Sa 
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5,7.2.4. Parts of Baramati taluka receive irrigation from the Nira left bank canal. 
As a result of canal irrigation, these parts have become sufficiently drought resistent. 
Excluding these parts, our Committee recognises this taluka as drought prone. The 
above remarks apply also to Dhond, Purandhar, Sirur and Indapur talukas. 

5.1.2.5. Eastern parts of Junnar taluka lie in the broad drought zone. Our 
Committee, therefore, rec~gnises Narayangaon revenue circle as drought prone. 

5. 7.2.6. Eastern parts of Ambegaon taluka viz. Manchar revenue circle lies in tho 
broad drought zone, while western parts receive assured rainfall. We therefc·re. 
recognise Manchar circle as drought prone. 

5.7 .2. 7. The eastern parts of Khed viz Chakan and Khed revenue circles adjoining 
Sirur taluka lie "in the broad. drought zone. Therefore our Committee recognises 
these circles as drought prone. 

5.7.2.8. Thus we include the following areas of this distric~ in the drought prone 
area:-

(1) Junnar Taluka (Narayangaon circle). 
(2) Ambegaon taluka (Manchar circle). 
(3) Khed taluka (Khed and Chakan circle). 
(4) Dhond taluka 1 · 
(5) Baramati taluka 
(6) Indapur taluka Areas not served by the large irrigation canal systems. 
( 7) Purandhar talukaj 
(8) Sirur taluka 

5.7.3. Sho!apur district. 

5.7.3.1. All the eleven tahikas in the district fall within the broad drought zone. 
The erratic character of rainfall is evident from the frequency of a large number of 
deficient weeks in all the talukas. The district has been recognised as drought prone 
area since long. 

5.7.3.2. The Fact Finding Committee (1960) recognised all talukas in the district 
as chronically scarcity effected areas in various grades. The Second Irrigation, 
Commission (1972) also recognised the entire district except Malsiras taluka as 
drought prone. The percentage of irrigated area to net sown area in M:alsiras taluka 
exceeds 30, and hence the Second Irrigation Commission excluded this taluka. But 
the remaining portion of the taluka cannot be eonsidered as scarcity resistent. We., 
therefore, include the entire district in the drought prone area excluding the areas 
served by large irrigation canal systems. · 

5.7.4. Ahmednagar district. 

5.7.4.1. All talukas in the district lie in the broad drought zone. The erratic 
character of rainfall is evident from the frequency of occurrence of a large number of 
deficien~ weeks in all the talukas. This district has also been considered as typical 
scarcity area since long. 

5.7.4.2. The Fact Finding Committee (1960) considered Sangamner, Pathardi, 
Pamer, Ahmednagar, Shrigonda, Karjat and Jamkhed as chnmically scarcity affected 
areas in various grades. The Second Irrigation Comrnission(1972) also recognised 
these talukas as drought prone. 
H 4485-Sa 
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5.7.6.2. The Fact Finding Committee (1960) considered Khandala, Man, Khatav 
.and Phaltan talukas as chronically scarcity affected areas. The Second Irrigation 
Commission (1972) also recognised Khatav, Man and Khandala talukas as chronically 
drought affected and Phaltan taluka was excluded by the Commission as the percent­
age of net irrigated area to net sown area exceeds 30. 

5.7.6.3. Th:1.t p:trt of Phaltan taluka which is serv<"d by major irrigation is consi­
dered by us as drought resistent. Excluding the irrigated tract of this taluka, we 
recognise the remaining p:uts as drought prone. Few villages from Khandala taluka 
also have the benefit from Ltrge irrigation canal system. 

5.7.6.4. ·Karhad taluka is favourably situated on the bank of the Krishna river 
and has fert'ile soils. We therefore consider this taluka as sufficiently free from the 
adverse consequences of drought. 

5.7.6.5. Thus the following areas in the district are considered by us as drought 
prone-

(I) Koregaon taluka 
(2) Man taluka 
(3) Khatav taluka 

5.7.7. Kolhapur district. 

(4) Khandala taluka. l Areas not served by 
(5) Phaltari taluka r large irrigation 

) canal systems, 

5.7.7.1. Shirol and Hatkanangle talukas fall in the broad drought zone. Doth 
these talukas are situated in the valley of the Panchaganga river, have good fertile 
soils and have developed extensive lift irrig~ion systems. Hence these talukas arc 
.not recognised by us as dr~1ght prone .• 

5.8. Aurangabad Division. 

5.8.1. Two districts of this division namely Nanded and Parbbani fall in moderate 
rainfall zone receiving annual precipitation of above 800 mm.. Rainfall in these two 
<listricts is distinctly higher than the rainfall in the remaining three districts .. The 
western parts of Bhir, Osmanabad and Aurangabad districts fall within the broad 
drought zone identified by our Committee. Historically also these- areas are kiwwn 
to hu.ve faced severe famines~ Because of the absence of any systematic record of 
annewari in these areas, the Fact Finding Committee (1960) classified some parts of 
these districts in the chronically scarcity affected areas in class ' C ' 

5.8.2. Aurangabc.d district. 

5.8.2.1. Seven talukas and a small part of Soegaon taluka fall within the broad 
drought zone, identified by bur Committee. The erratic character of rainfall in 
these talukas is evident from the frequency of occurrence of a large number of deficient 
weeks in these talukas. 

5.8.2.2. The Fact Finding Committee (1960) considered Vaijapur and Gangapur 
talukas as chronically scarcity affected areas in class 'C '. The Second Irrigation 
Commission (1972) endorsed the findings of the Fact Finding Committee (1960). 
The Commissioq, however, failed to identify other talukas similarly placed, 
even though Fig. 8.2. in the Commission's report shows that a large part of 
thi£ district lies in the broad drought zone identified by it. The Commission has 
only included Vaijapur and Ganga pur taluka~. The report of the Comrnis~ion does 
not offer any explanation for not including the other parts of the district which hava 
timila~ characteristics. 
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5.8.2.3. A small part of Soegaon taluka lies in the broad drought zone, while 
major part of the taluka lies in the region between isohyetes of750 mm. and 800 mm. 
A small part lies also beyond the isohyete of 800 mm. Since a very small part of the 
taluka lies in the broad drought zone, we do not consider this taluka as drought 
prone. The den~ity of wells in this taluka is also comparatively high. 1856 wells 
are in use and the net sown area of the taluka is 36,000 ha. 

5.8.2.4. Part of Ambad "taluka lies beyond the isohyete of 750 mm. Major part 
of only two revenue circles lie within the isohyete ·of750 mm. Our Committee includes 
Ulese circles in the drought prone area. 

5.8.2.5. Thus our Committee recognises the following areas in the district as 
drought prone :-

(1) Vaijapur taluka (4) Paithan taluka (7) Ambad taluka 

(2) Gangapur taluka 

(3) Kannad taluka 

5.8.3. Bbir district. 

(5) Khuldabad taluka 

(6) Aurangabad taluka 

(Vadigodre and 

Ambad Circles). 

5.8.3.1. Six talukas in the district lie in the broad drought zone identified by 
our Committee. The erratic character of rainfall in these talukas is evident from 
the frequency of occurrence of a large number of deficient weeks in these talukas. 

5.8.3.2. The Fact Finding Committee (1960) considered Ashti, Patoda and Man­
jlegaon talukas and part of Bhir taluka (Pimpalner and Bhir) revenue circles as 
chronically scarcity affected areas in class 'C '. The Mabarashtra Government 
added Georai taluka to the lisf of drought prone area. The Second Irrigation Com­
mission (1.972) considered Ashti, Patoda, Bhir and Georai talukas as drought affected 
areu. 

5.8.3.3. Manjlegaon taluka was deleted by the Commission. It may be observed 
from the isohyete map that a major part of this taluka lies in the region between the 
isohyetes of 750 mm. and 800 mm. while the remaining part lies beyond the isohyete of 
SOO mm. That part of Majlegaon taluka namely Talkhed and Nitrur circles which 
fall within the isohyete of 800 mm. is considered by the Committee as drought 
prone. Part of Kaij taluka excluding Digulamba circle also falls within the isohyete 
of 800 mm. Hence the Committee considers Kaij taluka (excluding Digulamba 
circle) as drought prone. 

5.8.3.4. We, therefore, recognise the following areas in the district as drought 
prone:-

(1) Ashti taluka 

(3) Georai taluka 

5.8.4. Osmanabad district. 

(2) Patoda taluka. 

(4) Bhir taluka. 

(5) Manjlegaon taluka 
(Nitrur and Talkhed 
circles). 

(6) Kaij taluka (ex­
cluding Digulamba 
circle). 

5.8.4.1. Bbums and Paranda taluka and patts ofOsmanabad, Tuljapur and Kallam 
talukas lie in the broad drought zone. The ·erratic character of rainfall in these 
areas is evident from the frequency of occurrence of a large number of deficient 
weeks in these talukari. 
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5.8.4.2. The Fact Finding Committee (1960) considered Bhum taluka a:nd part 
of Paranda taluka as chronically scarcity affected areas in class ' C •. The Maha­
rashtra Government subsequently added Osmanabad and Kallam talukas and part 
of Ahmedpur taluka. The Second Irrigation Commission (1972) identified Osmana­
bad, Kallam, Bhum and Paranda talukas as drought prone area. 

5.8.4.3. Fig. 8.2. in the Commission's report shows that Tuljapur taluka lies in 
the broad drought zone. The report however does not offer any explanation for 
exclusion of Tuljapur taluka even when the Commission included the adjoining 
Barsbi taluka of Sholapur district in such areas. The isohyete map clearly shows 
that Tuljapur taluka falls in the broad drought zone identified by us. Only a small 
part lies beyond the isohyete of 150 .mm. Therefore, we recognise this taluka as 
drought prone area. 

5.8.4.4. · The isohyete of 750 mm. divides Osmanabad taluka. · While major part 
ofthe taluka lies in the region between isoh.yete of 750 mm. and 800 mm., the soils­
of the taluka are not generally fertile. Hence, we recognise this taluka exclud'fn; 
Thair circle which lies beyond the isohyete of 800 mm. as drought prone. 

5.8.4.5. Part of Kallam taluka lies in the broad drought ·zone identified by our 
Committee, therefore, we include Kallam and Moha revenue circles of this taluka 
in the drought prone area of the district. 

5.8.4.6. We have not recognised Ahmedpur taluka as chronically drought affected 
because that taluka does not lie in the broad drought zone and receives annual 
precipitation exceeding 800 mm. 

5.8.4.7~ According to us the following parts of the district form the drought 
prone area :-

(1) Bhum taluka. (2) Paranda taluka, (3) Osmanabad taluka (excluding 'Ihair 
circle), (4) Tuljapur taluka. (5) Kallam taluka (Kallam and Moha circles). · 

5.9. Nagpur Division. 

5.9.1. Major part of this division lies in the moderate and high rainfall zones, 
with soils derived from parent material of different rocks. Only a small part of 
Malkapur taluka of Buldhana district lies in the broad drought zone identified by 
us. The soils of Motala revenue circle in this taluka are also inferior. Hence we 
recognise Motala circle as drought prone. 

5.9.2. Khamgaon taluka of Buldhana district lies in the region between 750 mm. 
and 800 mm. Part of the taluka particularly, Khamgaon revenue circle has inferior 
soils. We, therefore, recognise Khamgaon circle as drought prone area. 

5.9.3. The drought prone areas as identified by us are shown on the map. 



TABLE No. 1 
Talukas falling under bro~·d drought zone 

Total Total Net Net so\\n Perccflt:· g? of No, of years Total No. 
geographical Total Rural irrigated area area net irrigated in which of years for 

Name of Taluka area population population ~Hectares) ' (lkctan:s) area to net No. of which data 
(Hectares) so\\n area deficient is 

weeks co;,~idered 
exceeded 11 

2 3 4 5 6 7 8 ' 
District Jalgaon-
i. Chopda 95,438 1,54,249 1,21,593 1,821 60,951 ·:; l ::;u /2 ·99 10 15 

2. Amalner 84,420 1,86,973 1,31,429 7,420 68,902 t.-1 1f~:~lo·77 9 14 

3. Erandol 97,457 1,79,593 1,36,323 10,074 75,307 . ... '1.1'i1 38 ~ , .... ~ -. ' 9 14 

4. Parola 79,123 1,01,414 81,956 4,688 59,335 :·. 1 ~ :,7 · 7 -~o 7 14 

"' 
-.J 

5, Bhadgaon 48,554 83,332 83,322 7,150 35,135 S,' '/1 i ':'13. 38 10 15 
N 

6. Chalisgaon 1,21,766 2,01,194 1,59,474 4,532 85,509 a~9n'5·3o 9 15 

7. Edlabad 64,613 75,905 75,905 1,4~5 35,179 4·14 N.A. N.A. 

8. Pacl10ra 82,042 1,49,422 1,25,323 3,275 64,128 :.cs~: 5 ·I I 11 15 

District Dhulia-

I. Nandt<rbar 1,13,::45 1,82,558 1 ,28,4SS 12,345 82,768 ) . : ~ '14·91 9 15 

2. Shahad:.t 1,20,389 1,33,(82 I ,(>5,324 10,98() 77,077 
/ 

' 
•)' 1-t ·25 <) 14 

3 Shirpur 1,59,405 1,53,824 1,28,078 1,369' 57,596 ', ·,: ::' .: ., 2! '37 11 14 

4 Sakri 2,44,122 2,33,319 2,33,319 11,591 1,20,371 
'' 

,',, 9·71 12 14 

5. SinJkhcda 1,30,619 2,01,730 1,81,545 8,580 95,831 8•9'\ 7 14 

(J, Dhulia 1,98,822 3,80,841 2,43,712 15,818 1,17,301 J J3·48 7 14 I __________ .... __ 



TABLE No. 1-conM. 

Talukas falling under broad drought zone 

Net P.:rcentag: of No. of years Total No. 
Total Total ·irrigated areas Net sown net irrigated in which of years for 

Name of Taluka geographical Total Rural (Hectares) area area to net No. of which data 
area population population (Hectares) sown deficient is considered 

(Hectares) area weeks 
exceeded 11 

2 3 4 5 6 7 8 9 

District Nasik 

1. Kalwan 1,19,472 1,24,32E 1,24,328 3,475 52,246 6·65 10 13 

2 Baglan (Satana) 1,61,634 1,97,102 1,80,382 8,391 81,323 10·56 10 14 .....:1 
(;.> 

3, Malegaon 1,93,772 4,26,194 2,22,567 10,050 1,11,351 9·02 12 14 

4; Yeola 1,06,043 1,26,855 1,02,322 4,847 
I 

77,658 6·28 13 14 

5. Nandgaon 1,09,200 1,46,338 83,296 1,939 61,633 3·15 11 14 

6. Chand or 95,816 1,17,332 1,08,543 8,173 69,544 11 ·76 10 14 

7. Sinnar 1134,017 1,63,602 1,43,384 10,127 91,981 11·01 8 14 

8. Niphad, 1,05,229 2,16,641 1,76,237 18,307 
I 

84,616 21.63 10 14' 

9. Dindori 1,32.319 1,36,886 1,30,335 8,462. 74,553 11•35 6 14 



TABLE No. 1-ctmt4. 

Talukas falling under broad drought zone 

No. of years Total No. 
Total Total Net Net sown Percentage of in which of years 

&eographical Total Rural irrigated area area net irrigated No. of for which 
Name of Taluka area population population (Hectares) (Hectares) area to net deficient data is 

(Hectares) sown area weeks considered 
exceeded 11 

1 2 3 5 6 7 8 9 

District Poona 

1. IC.hed ' 1,37,360 1,97,080 1,92,292 3,622 87,454' 4·14 s 14 

2. Sirur 1,55,727 1,49,668 1,40,774 14,149 1,23,830 11·42 10 14 
-..,J 

3. Dhond 1,28,986 1,45,808 1,09,838 10,932 82,091 13·31 10 
~ 

14 

4. Saswad (Purandhar) 1,10,380 1,50,340 1,35,467 9,678 67,304 14•37 7 14 

5. Baramati 1,38,248 2,27,707 1,99,795 28,472 94,479 30·23 9 9 

6. lndapur 1,46,795 1,96,204 1,66,474 17,720 1,04,316 16·98 9 14 

7. Ambegaon (Eastern) 1,04,311 1,39,324 1,39,324 3,721 64,138 5·80 6 14 

I. Junner 1,38,459 2,08,474 1,93,522 5,209 96,509 6·01 8 14 

'· Haveli 1,33,634 3,65,765 2,30,107 6,154 81,611 7•54 2 8 



TABLE No. 1-contd. 

Talukas falling under broad drought zone 

No. of years Tot:tl No. 
Total Total Net Percentage of in which of years for 

Name of Taluka geographical Total Rural irrigated Net sown net irrigated No. of which data 
area population population area area area to net deficient is 

(Hectares) (Hectares) (Hectares) sown area weeks considered 
exceeded 11 

2 3 6 7 8 9 

District Sholapur 

1. Bars hi 1,65,424 2,62,716 2,00,342 8,598 1,07,679 s·oo 10. 15 

l. Madha 1,52,618 1,92,710 1,74,848 9,010 1,33,941 6•7 11 15 ~ 
VI 

J. Moho I 1,31,694 1,42,334 1,42,334 8,320 1,07,281 7·7 9 14 

4. ' Pandharpur 1,29,443 1,87,613 1,33,975 10,822 95,761 "Il· 3 13 15 

s. Mangalweda 1,14,165 1,07,823 92,682 4,845 90,153 5•4 12 14 

'· Sholapur(s) •• 1,19,469 1,33,343 1,33,342 8,131 94,302 8·6 10 15 

7. Sholapur(n) 68,305 4,87,134 88,773 4,944 54,169 9·1 10 15 

I. Akkalkot 1,40,137 2,06,678 1,62,742 7,241 1,24,250 5•8 8 14 

9. Sangola 1,59,429 1,55,516 1,44,327 14,379 95,263 15·1 9 14 

JO. Mal&iras 1,60,807 2,26,480 2,2G,480 31,422 63,086 33·7 JO 15' 

Jt. Karmala 1,59,578 1,51,493 1,37,442 6,055 1,19,586 5· 1 10 14 



TABLE No. I-contd. 

Talukas falling under broad. drought zone 
--- _.._ ____ 

Net sown Perccntag•: of Nc•. of years Total 
Name of Taluka Total Total Total Net areas net irrigated in which· No. of 

g,~ographical population Rural irrigated area (Hectares) area to f!Ct No. of years for 
area population (Hectares) sown area ud1cicnt whh:h data 

(Hectares) we~.:ks is 
cxcceueJ 11 consiJcrcu 

2 3 4 5 6 7 8 9 

District Ahmednagar 

1. A kola 1,50,400 1,47,702 1,47,702 1,445 90,153 1·60 11 14 

2. Sangamncr 1,68,327 2,18,797 1,90,203 9,449 1,11,~43 8·49 11 14 

3. Kopergaon 1,07,252 2,62,619 2,27,610 35,085 85,788 40·89 12 14 "'-l 
0'1 

4. Shrirampur 82,181 2,47,551 2,08,059 27,881 65,537 42·54 10 14 

5. Newasa 1,29,204 1,50,393 1,50,393 5,994 1,14,012 5·25 11 14 

6. Rahuri 1,01,685 1,59,343 1,59,343 10,825 66.554 16·26 13 14 

7. Shegaon 1,08,713 ],28,841 1,28,841 5,329 94,582 5·63 8 14 

8. Pathardi 1,19,947 1,38,590 1,38,590 5,219 93,217 5·33 7 14 

9. Farner 1,89,797 1,54,890 1,54,890 7,421 1,34,048 5·56 11 14 

10. Ahmcdnagat 1,50,271 3,03,G06 1,55,201 8,737 1,10.435 7·91 10 14 

11. Shrigonda 1,60,481 1,46,581 1 ,46,58 t 13,085 1,18,2))9 11·08 li 14 

12. Karjat 1,49,157 1,23,612 1,23,612 10,180 1,04,234 9·76 ') 14 

13. Jamkhcd 87,623 86,592 86,592 6,4o2 73,915 8·74 9 14 

-----------



TABLE No. I-contd. 

Talukasfalling under broad drought zone 

Total Total Total Net Net sown Pcrcentag·~ of N·). of years Total No. 
Name of Taluka geographical population Rural hrig:~ted area area net irrigated in which of yc2rs 

area population (H..:ctarcs) (Hectare>) area to net No. of for which 
(Hectares) sown area deficient weeks da•a is 

exceeded 11 considered 

1 2 3 4 5 6 7 8 9 

District : Sangli-

1. Vita (Khanapur) 132,509 186,332 167,606 5,S06 106,GS3 5·44 7 14 

2. Tasgaon 111,156 250,679 219,096 11,672 82,843 14•09 8 14 -..l 
N.A. N.A. 'I 

3. Kava the-Mahankal '70,676 87,190 87,190 2,988 47,728 6·26 

4. Jath 224,696 171,729 171,729 8,645 15~,9S3 5•73 8 15 

5. Miraj 92,616 408,804 207,207 10,899 77,093 14·14 6 13 
N.A. N.A. 

6. Atpadi 87,175 74,580 74,580 6,648 59,925 11·09 

District: Satara-

]. Koregaon 92,269 164,455 133,790 4,536 71,169 6·37 5 14 

2. Kkandala 54,352 71,82" 6'),538. 3,775. 35,369 10·67 11 12 
, 

3. Khatav 136,464 177,501 177,501 8,540 111,391! 7·67 7 14 

4. Man 150,643 l20,758 108,091 8,363 109,627 '7- 63 9 14 

5. Phaltan 117,763 126,627 I 59,853 30,752 87,809 35•02 10 15 
r 

6. Karhad 104,216 311,026 260,836 9,634 79,124 12· 18 9 14 

-- ----------- -----------·-



. TABLE No. I-contd . 

Talukas falling under broad drought ztme 

Name ofTaluka Total Total Total Net Net sown Percentage of No. of years Total No. 
eeographical population Rural irrigated area areas net irrigated in which No. of years for 

area population (Hectares) (Hectares) area 'to net of deficient which data 
(Hectares) sown area weeks is considered 

exceeded 11 

1 2 3 4 5 6 7 8 9 

District : Kolhapur-

1. Hatkangalc 60,931 316,652 217,996 4,713 45,319 10·40 7 14 

2. Shiro1 50,793 198,544 166,799 7,659 41,578 18·42 s 13 --.1 
00 

District: Aurangabad-

1. Vaijapur 159,403 163,295 146,635 11,390 142,414 8·00 10 14 

2. Gangapur 130,846 139,011 130,140 6,813 116,834 5·83 7 14 

3. Paithan 142,812 163,344 148,818 13,339 122,947 10·85 ~ 15 

4. Kannad 155,547 161,088 150,690 6,730 106,029 6·35 6 14 

5. Khuldabad 51,846 56,699 50,580 4,307 39,259 10·97 II 14 

6. Aurangabad •. 161,056 323.185 Hi2,932 14,377 1,07,628 13·36 7 14 

7. Am bad 224,476 235,772 226,550 6,293 199,245 3·16 6 14 



District : Bhir-

1. Ashti ·1,41,057 1,36,232 1,30,373 18,208 1,00,943 (; n v 18·04 7 14 

2. Patoda 1,30,759 1,20,638 1,20,638 10,o75 96,614 €GS~]" 10·42 7 10 

3. Bhir 1,51,617 2,06,173 1,56,208 8,788 1,08,388 '11 ~ 0 0 8"17 7 10 , 
4. Georai 1,55,127 1,70,117 1,59,577 4,880 1,31,203 1.;~.:.21 3·72 7 13 

5. Manjlegoan .. 1,60,892 1,78,523 1,64,924 4,531 1,24,65412'"1l~'3·63 8 14 

6. Kaij 1,86,592 2,10,434 1,99,890 5,152 1,37,460 ~-lJ :.o·f.. 3•74 N.A. N.A 

District: Osmanabad-

1. Bhum 88,710 91,344 83 • .508 . , 7,363 67,741 "-.. :•:no 10·88 N.A. N.A . 

2. Parenda 1,05,526 1,07,933 99,135 7,842 87,675 ') '1£ 33 8•94 8 14 

3. Kallam 1,22,748 1,60,535 1,50,319 12,860 94,679 ~l&_l'J' 13·58 8 14 'I 
\0 

4. Osmanabad 1,19,448 1,82,741 1;55,462 9,630 92,638 Cb}·>u~ 10·39 6 12 

5. Tuljapur 1,52,3711 1,56,924 1,37,184 11,349 91,746 }\,)Jn "12· 36 7 14 

~g'S b u~ (,c1~4':1":/ ~vSbC'& tf:-, t>G t, Lr3 tj.~7q1 
District: Buldhana- ' . . l "l- c,)_yc.,"/ V 

1. Maika pur 1,68,902 2,68,235 2,12,500 4,139 1,30,577 ll(,'13';; '3·17 6 14 

2· Khamgaoa 1,84,349 2,38,160 1,58,475 2,857 1,26,421 t:23S'l!t.2·26 8 14 



Serial 
No. 

I 

I 

II 

Ill 

IV 

TABLE No. II 

List of talukas identified as drought prone by the Fact Finding, Committee (1960), The Second Irrigation Commission (197 2) 
and by Our Committee (Revenue and Forests Departrnent). 

District 

2 

Aurangabad 

Bhir 

O•,mauabd 

Poo11a .... 

Lhi of Talukas Identified as chroni­
cally scarcitY aff·~cted as per Fact 

Finding's Committee 1960 report and 
Government subsequent decision f 

. ' 3 ~. 

t. Vaijapur (whole) 
%. Gangapur (whol~) 

c 
c 

I. Bhir (Bhir and Pimpalm r) C 
2. Ashti (whole) C 
3. Patoda (whole) C 
4. Manjlegaon (whole) C 
5. Georai (who!e) 

l. Bhoom (whole) c 
2. Par,:nda (Part Paranda 

andAncla Circle). 
3. Ahmcdpur (Part) (' 

4. Kallam (Part) 
5. Osmanabad (Part) c 
I. Shirur ;\ 
2. Dhond /\. 
3. lndapur (Nortli Part) B 

4. Baramati (Part) . B 
5. Purandhar <r.art) B 

6. Haveli (17 vlllages on ll 
eastern border) 

List of talukas Uen•1tktll'.S drought 
affected by Irription Commission 

1. Vaijapur 
2. Gangapur 

I. Bhir 
2. Ashli 
3. Pato(l;t 
•:. Gcorai 

l. Rlwom 
2. Param!;1. 

3. Kallam 

4. Osmana b~ t: 

I. s· irur 
2. DhonJ 
3. Ind:tpur 

4 . Purantbr 
5. Ilavdi 

4 

u~t oftalukas hkntifkd by our 
Committee (1973) 

of Maharashtca Govt.'rnmc?nr 

5 

I. Vaijapur. S' 2. Gang<>.pur. 
3. Kannad. 
4. Paithan. 
5. Khuldabacl. 
6. Aurangabad. 
7. Ambad (Wadi-godre and Ambad 

circles). 

1. Bhir. · /.' 
2. A~hti. · 
3. PatoLa. > 
4. Georai. 
5. Manjl<!gaun (Nitrud and Talkhcd 

circks). 
6. Kaij (Excluding Digulamba drcle) 

1. Jlhuom .. 
., Paranda. 

~- Osmanabad. (Excluding Thair 
circle). 

4. Tuliapur. 
5. Kallam (Kall:lm ~\11d Moha circks). 

I. ~hirur ') 

3. 
4. 
5. 
6. 

7. 
8. 

Dl1on .I I Area~ n<)t '"'rwd by 
llara1:::tli ~ IMge irng;ttiun cannl 

L1ck;'>1r. 1 system. 
Pur:~ndh;•r.J 
Klwd (.Khetl and C'h~k:ln circle~), 

Amb<:gaon (Manchar circle}. · 
Junnar {Narayang~10n circle·). 

I 

00 
0 



v Ahmednagu 1. Shrigonda (whole) A 1. Shrigonda 1. Akola (Akola and KQtul Circles' 
2. Karjat (Rashin Circle) A 2. Karjat 2. Pathardi. 

trl 2. (I) Karjat (remaining part) B 3. Parner. 

fi 
3. Pamer (whole)· B 3. Parner 4. Ahmednagar 
4. Ahmednagar (whole) B 4. Ahmednagar s. Jamkhed. 
5. Sangamner (whole) c s. Sangamner 6. Shegaon. 
6. Pathardi (whole) c 6. Pathardi 7. s...,.mn"·1 7. Jamkhed ('Whole) c 7. Jamkhed -: 8. Shrigonda 

9. Kopergaon Areas not served 
10. Shrirampur by large irrigatioa 
11. Newasa' canal system. 
12. Rahuri J 
13. Karjat. 

VI Sholapur 1. Karmala (whole) A 1. Karmala 1. Karmala. 
2. Sangola (whole) A 2. Sangola 2. Mohol., 
3. Madha (whole) B 3; .. Madha 3. Madha. 
4. Pandharpur (whole) B 4. ~andharpur 4. Panaharpur 1 Areas not served 
5. Malsiras (Southern Part) B 5. Malshiras by large irrigation 
6. Mohol ~hole) c · l canal system. 
7. Mangalwedha (whole) c 5. Mohol 6. Sangola. , J . ·oo 
8. Akkalkot (whole) , c 6. Mangalwedha •:• 7. Mangalvedha. .... 
9. North Sholapur (whole) C 7. Akkalkot 8. Akkalkot. 

10. South Sholapur (whole) C 8. North Shl)lapur 9. North Sholapur. 
u. Darshi (18 villages in North C 9. South Sholapur 10. South Sholapur. 

East). 10. Darshi ' 11. Darshi. 

111 Satara ~ l. Khandala (Lonand Circle) B 1. Khandala 1. Man. 
2. Man(whole) B 3. Man J ... 2. Khatav. 
~- IOtata v (Part Pusewadi c ~- Xbatav ·-· 3. Khandala } Areas not served 

and Vaduj Circle). 4. Phaltan by large irrigatioa 

Phaltan (Southern Part) •• c: 5. Koregaon. 
-canal system. 

4 
".i 

WI ~gU - 1. Jath (whole) •• B ·1. .l«th 1. Jatb. · 
!. Kbanapur {Part at Padi B 2. Jelanaput 2. Khanapur (K.banapur and Vita 

Revenue Circle). Circles). · 
16vlllagesfrom Kharsundi 3. Atpadi. 

Circle. 4. Kavathe Mahankal. 
5. Tasgaon (Savalaj and VisapW1 

Circles). 
6. Miraj (Malgaon Circle). 



Serial 
No. 

I 

District 

,. 

TABLE No. D--cont4. 

List ofTatukas Identified as chroni· 
cally scarcity affected as per Fact 
Finding Co.nunittce 1960 report and 
Government subsequent decision. 

3 

List Qf talukas Ideatified as drought 
affected by Irrigation Conunission. 

List of talukas identified by our 
Committee. (1973) 

(Revenue and Forests· Department 
of Maharashtra Government) 

s 
--------------------------------------~----------------------------------------------~·----------------------

IX Nasik •• •• I. Dindori (t l Villages) .. . . c 
2. Nasik (8 Villages) - c 
3. lgatpuri (4 Villages) .. c 
4. Baglan (12 Villages) c 
5. Kalwan (15 Villages) c 

6. Nandgaon (15 Villages) •• B 
(16 Villages). c 

7. Chandor (6 Villages) B 
(81 Villages) c 

8. Sinnar (38 Villages) A 
(8 Villages) B 
(3 Villages) c 

9. Yeonl (R Villages) A 
(40 Village<;) B 

10. Maleg:•on (7 Villages) A 

(34 Villages) A 
(41 Villages) c 

11. Niphad (21 Villages) A 
(21 Villages) B 
(45 Villages) c 

Jalgaoa .. •• 

1 • Baglan 
2. Kalwan 
3. Nandgaon 
4. Chan do 
5. Sinnar 

6. Niphad •• 

7. Malegaon 

8. Ycola 

J. Chandor 
2. Nand.gaon 
3. Kalwan. 

5. Dindori .. , 
(Wani and · 

4. Baglan ~ 
Dinodri circles). Areas not 

6. Sinnar. ~e~ved. by 
1rngat10n 

7. Yeo Ia, \ canal system. ~ 

8. Malegaon J 
9. Niphad . 

1. Cha lisgaon., A rear. not falling 
2. Bl1adgaon.} in the command of 
3. Parola. large irrigation canal 
4. Erand0l system. 
5. Edlabad 
6. Amalner (Ama1ner and Shir~ala 

Circles). 
7. P<H:hora (Nagardcola Circle.) 



XI Dhulia .. . . 1. 

;:c: 2. 

""' ""' 3. :x> .... 
I 
"' 4. ~ 

XII Buldhana 1. 

2. 

Sakri. 

Sindkheda 

Nandurbar (Excluding Dham•ra 
Circle). 

Dhulia. 

Malkapur (Motala Circle). 

.Khamgaon (Khamgaon Circle). 

00 
u.· 
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TABLE No. III 

Large Irrigation Canal system serving the Drought Prone areas 
(As at the end of 1972) 

Name of th<' canal 
System. 

1 

1. Godavari Canals 

2. Gangapur Canals 

3. Palkhcd Canals 

4. Upper Girna Canals and 
Mosam Canals together. 

5. Pra vara Canals 

6. Mula Canals 

7. Mutha Canals 

8. Nira Canals 

9. Lower Girna Canals 

1.0. Ghod Canals 

lrrigable command 
in hectares 

2 

Villages are benefitted from 
the following Drought 

affected Talukab. 

3 

6,000 Niphad, Yeola, Sinnar, Kopar-
gaon. 

17,000 Niphad, Kopargaon. 

7,150 Dindori Niphad. 

3,440 Baglan, Malegaon, 
*2,152 

24,068 Sangamner, Shriampur, Rahuri, 
Newasa. 

64,347 Rahuri, Newa&a, (To end of 1972 ). 

31,162 Dhond, Baramati. 

1,35,81.0 Purandar, Baramati, Indapur, 
Khandala, Phaltan, Malshiras, 
Sangola, Pandharpur. 

51,11.5 Chalisgaon, Bhadgaon, Parola, 
Erandol, Amalner. 

25,300 Sirur, Shrigonda and Karjat. 

Note.-A large irrigation canal system is considered as the one having a gross physical 
command of over 1 0,000 Hectares. 



CHAPTER VI 

RELIEF 1.\'IEASURES DURING SCARCITY 

6.1. Famine has beea described in Encyclopedia of social sciences as "a <:tate 
of extreme hun~r suffered by the population of a region as a result of the failure 
of accustomed food supply". Modem development in trade, industries and 
transport have helped in ameliorating the conditions created .during famine as it 
is now possible to reach foodgrains even from abroad to the farthest comer in the 
country. The problem created by the droughts in the recent years is not so much 
the shortage of food as principally the anticipated short-fall in agricutural 
production and reduction in the purchasing power of the rural population living 
on meagre standard of living mainly caused due to un-employment as a result of 
discontinuance of agricultural activities which form the main-stay of the rural 
economy. In the years of severe droughts the reduction in purchasing power 
is accompanied by shortage of drinking water and fodder which are essential 
for the very existence. This change in naturtt of scarcity conditions caused by 
droughts has to be considered while framing relief policy. 

6.2. The dimension of relief policy for developing economy are much wider. 
The relief policy of the erstwhile colonial administration was tom between two 
opposing ends of human consideration· of saving every life and securing maximum 
6conomy in the expenditure. A developing economy with a democratic structure 
has a larger responsibility and a drought brings in its wake the dislocation of 
planned investment pattern, discruption of normal socio-economic life as a result of 
~>hortage in agricultural produce. At macro level it creates sectoral as well as 
regional imbalances and at micro level it means the diversion of administrative 
personnel towards the implenMntation of relief works. in sacrifice of the intended 
ta~k for the said personnel in the process of planning. These dimensions of the 
problems have to be borne in mind while laying down the objectives. of relief 
policy and its implementation. 

6.3. Objectives of relief policy. 

6.3.1. The major object of the relief policy is to mitigate immediate 
distress and to prevent loss of human and cattle life. Since scarcity in recent 
years is characterised by the reduction in purchasing power, the mitigation of 
scarcity primarily takes the form of restoration of purchasing power by . providit~g 
employment to able bodied persons and gratuitous relief to disabled persons. The 
views of J. S. Mill and Turgot on British Poor Law provided .the basic frame 
work for relief policy in the event of distress in the past. Turgot laid down the 

.general principles that the best and most useful kind of alms consisted of pro~ 
vJding means to earn them. J. S. Mill. also held the same view while inunciating 
the principles of " how to give greatest amount of needful help with the smallest 
encouragement to undue reliance upon it". Though the basic approach behind 
the policy of relief through works remains unchanged even now, the reliance on 
economic deterrents, of low wage rates exaction of more work, providing works 
involving hard labour as relief works and not providing employment nearer 
home, in granting relief had to be replaced by a more positive policy of providing 
work to all those who are in need of it as far as possible near their homes. 

6.3.2. The second object of relief works is to harness the man-power released 
by the conditions of the drought to the improvement of the affected tract which 
will help in its conversion into drought resistent area by emphasing productive 
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works as against un-productive works. Another allied objective is to rehabilitate 
the agriculturist before the advent of the next monsoon so that he can carry out 
normal agricultural operations next season. 

6.3.3. One of the views expressed before our Committee is that the objective 
of the entire planned effort should be full employment. Stich a· consideration is­
beyond the scope of this Committee. ·ne Committee feels that some employ­
ment should be provided to all those wlio ask for it. This is already being sought 
to be achieved through employment guarantee scheme in our State. However 
the said scheme is suspended during the period of scarcity in the affected areas. 
Thi:; dichotomy between employment guarantee scheme and scarcity should be 
removed. The Planning Commission has already accepted in principle the 
employment guarantee scheme in the Fourth Plan. In the Fifth Plan approach paper 
also, .greater emphasis is being placed on the schemes of employment guarantee. 
The expenditure on the scheme in excess of normal caused due to droughts can be 
shared by the Government of India and State Government in the agreed proportions. 
There are several advantages of the change in favour of such policy. Firstly, the 
Government will not have to follow separate relief policy. The scarcity condi­
tions can be ascertained from labour attendance on the employment guarantee 
scheme and it may be possible to delink· declaration of scarcity with annewari. 
The implementation of the scheme as part of regular plan effort keeps the 
machinery for implementation in readiness. One of the important fears of full 
scale implementation of employment guarantee scheme is that it may attract 
labour from agricultural operati.ons causing thereby adverse repercusions on 
the r.gricultural production. This can be counterbalanced by suitable administra­
tive safeguards in the scheme and adoption of appropriate wage rate policy~ The 
Committee, recommends that dovetailing of scarcity relief with empToyment 
guarantee scheme may be considered by the Government. 

6.3.4. In the light of these objectives, the Committee has reviewed the relief 
measures undertaken, in three parts.-(1) Relief Policy; (2) Organisation and 
administration of relief works ; and (3) Review of relief measures ·adopted in. 
the recent past. 

6.4. · I.-Relief Policy. 

6.4.1. The procedure of embodying the relief policy in a "Code" is being 
followed since long. The· Famine Commission (1880) in its report indicated a 
model famine code and the State Governments were asked to frame their own 
Famine Codes. In the Bombay Province, the Famine Code was framed in 1885. 
It remained in force with suitable· modification until the draft scarcity mannual 
replaced it in 1954. 

6.4.2. Three significant cnanges were brought about by scarcity mannual 
The Famine Code made a distinction between "famine" and "scarcity". Firstly 
it made distinction between scarcity works and famine relief works. While the 
former consisted of local fund and .municipal works and expansion of public 
works and village works, the latter consisted of large works employing more than 
3000 workers each. When the distress is not so severe as to necessitate the open· 
ing of famine relief works i.e. large scale works but some relief was required in 
the form of local fund or municipal works, expansion of public works or village 
works the existence of scarcity was declared. When distress was acute and 
work had to be provided to a large number of people and gratuitous relief given 



87 

on an extensive scale, the existence of famine was declared. The difference between 
"Famine " and "Scarcity " was considered that of degree. This distinction . was 
abolished. 

6.4.3. The second significant change was the provision relating to opening of 
test scarcity works. The famine relief code did not provide for the opening of' 
test scarcity works for judging the existence of scarcity or famine. · The decision 
to start relief work was based on the assessment of the situation ·in the districts 
after considering various factors. The scarcity mannual provided for opening of 
test scarcity works to judge the existence of scarcity. 

6.4.4. Thirdly, as a corollary to the abolition of the distinction between scarcity 
relief works and famine works, the distinction between the payment of wages on 
scarcity works and famine relief works was abolished. In Famine Relief ·Code. 
different provisions were made in respect of. payment of wages· to the persons 
engaged on scarcity works and those employed on famine relief works. The pay­
ment of wages to a worker on both types of· works was made by results. How­
ever the minimum wage was prescribed for workers employed on the scarcity 
work but no minimum wage was prescribed in respect of those employed on 
famine works. · 

6.4.5. In recent years of distress, fresh instrections have been issued by 
Government from time to time modifying the instructions contained' in the 
Mannual. Therefore it is necessary to revise the scarcity mannual modifying the 
instructions contained therein accordingly. For understanding· the relief policy. 
our Committee has relied mostly on this Mannual and the very recent publication 
of . Mah~ashtr~ Governme]J.t " i:qf{ {ffj?T " in Marathi incorporating . the 
revised InstructiOns. 

6.4.6. The following aspects of relief policy are examined below :­

(l) Planning of scarcity works ; 
(iz) Opening of test scarcity works ; 
(iii) Declaration of scarcity works ; 

(iv) Policy regarding location of works ; 
(v) Priorities in sel~ction of works ; 
(vl) Procedure in selection of works; 
(vii) Policy regarding drinking water; 

(viii) Policy for livestock ; 
(ix) Wage policy ; 
(x) Other aspects of relief. 

6.4.7. (i) Planning of scarcity works.-Droughts and floods cannot be pre­
dicted with accuracy at present. It would have been advantageous if the techni· 
que of weather forecasting had been perfected to anticipate well in advance, the 
threat of drought and plan the measures adequately. But in the present 
circumstances to minimise the time lag in the manifestation of • scarcity 
conditions and starting of relief works it is absolutely necessary to have a plan of 
relief measures much in advance. The Government has also recognised necessity 
for such a plan. The instructions require the preparation of a plan for scarcity 
works well in advance. The size of the plan J;hould be such as to provide work 
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for at least 10 per cent of the affected population for six months. There are also 
instructions to include the works which are productive and those which are situated 
nt!ar the affected villages. 

Scarcity during last three years viz. 1970-71 to 1972-73 was unprecedented and 
beyond human anticipation. It also revealed the inadequacy of planning for 
scarcity works. The productive works such as percolation tanks, minor irriga­
tion schemes, had to be deferred because the works were not surveyed and their 
feasibility was not ascertained. Consequently, the works which were less pro­
ductive had to be und~rtaken in place of productive works. We appreciate the 
difficulty in reconciling the considerations of providing work to all who are in 
need of it as far as possible within the radius of 5 kilometres of affected popula­
tion and giving preference to productive works. We are of the opinion that the 
former consideration should generally prevail over the latter. But this however, 
does not mean that the latter consideration should be sacrificed because of inade­
quate advance planning of possible productive works. 

We, therefore, recommend that the employment plan should have a large 
perspective. A contingency plan for relief should be prepared assuming that the 
employment will have to be provided for 25 per cent. of the affected population. 
It should be adequate to include works which can be undertaken for three 
consecutive years of scarcity. 

The guidelines for the plan are indicated below :-

(a) Such contingency plan should be dovetailed with the normal state plan. 

(b) It should estimate likely labour attendance in the event of scarcity in terms 
of man-days. 

(c) The plan should give preference to scarcity works which are productive. 
It should indicate the order in which works are to be undertaken so as to avoid 
the delay in the selection of works. 

(d) Feasibility surveys of all the works to be undertaken should be carried 
out and plans and estimates kept ready so that no time is lost in starting the 
works after scarcity conditions become manifest. 

(e) The plan should specify the possible sites for location of cattle camps in 
the district. It should also plan for the location of labour camps in the 
district. 

(f) Requirement of tools and equipment should be indicated. 

The unit of planning should be a block. It is necessary to associate local 
representatives in the process of planning. We have recommended in subsequent 
chapter the format of an organisation necessary to discharge the function of 
preparing contingency plan and implementing it .in times of distress. For 
preparing such a contingency plan, · planning. should be initiated from block 
level. The block plans thus prepared will be dovetailed in the district plan. 
State contingency plan will be prepared after considering the district plans. The 
contingency plan at all levels should be dovetailed with the normal State plans. 
The copies of the plans should be available with aU the executive and supervis­
ing officers. The plan should be revised every year and brought up-to-date 
by deleting the works already completed and adding new works. 
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6.4.8. (ii) Opening of test scarcity works.~The vagaries of rainfall are un­
predictable and administrative machinery has to be alert in watching the si.tua­
tion so that the works are started without delay. According to the existing 
instructions in areas where the annewari of crops is likely to go below 6 annas 
and there is demand for works established by the rush of labour on 
normal works, test scarcity works are started by the Collector. We considered 
whether it is possible to lay some objective test other than assessment of the situa­
tion on above considerations. We are of the opinion that it is possible to specify 
the objective tests in terms of occurrence of dry spells in the drought prone areas 
where light to medium soils are predominant. Continuous dry spell (50 per cent. 
less than normal rainfall) for four weeks or more is an indication of the threat 
of drought situation, and the crops are likely to be affected. The weekly 
normal rainfall in each taluka can be ascertained from I.M.D. who has already 
prepared the normal pattern of distribution of rainfall built upon five days 
graphs (pentad graph) which indicate normal ~xpectation of rainfall in a particular 
1 egion. The Collectors should generally think of starting test scarcity works in 
drought prone areas when such situation has arisen unless special circumstances 
warrant for commencement of test scarcity works earlier. On similar lines, it 
should be possible for the Agriculture Department to specify tolerance limit of 
dry !-:pells for areas which do not fall within the drought prone areas. 

6.4.9. (iii) Declaration of scarcity.-According to the present procedure, test 
scarcity works are continued if the labour attendance on these works exceeds 50 
for more than six weeks. The Collector then submits to the Government the 
proposal for declaration of scarcity taking into account the following factors :-

(1) Annewari of crops for'·fue current year and annewari of crops for previous 
two years; 

(2) Current prices and stocks of foodgrains and fodder ; 

(3) State of trade ; 

(4) Trends in wages on agricultural and non-agricultural works; 

(5) Opportunities of employment; 

(6) Mortality statistics ; 

(7) Unusual movement of labour ; 

(8) State of crime ; 

(9) Any other facts which indicate signs of distress such as malnutrition among 
children. 

It is obvious from the factors mentioned above, that the formal declaration of 
scarcity has to await the finalisation of annewari. In fact, relief works on large 
scale are started prior to the declaration of annewari and scarcity. But the 
formality of such declaration is deferred till the declaration of annewari. 

It has been suggested that declaration of scarcity may be delinked with the 
declaration of annewari. Two main reasons are advanced in favour of such sug­
gestion. Firstly, it will avoid the delay in the declaration of scarcity conditions. 
Where the crops are not sown, the annewari can be declared early, but 'where the 
crops are sown and they are likely to fail. the declaration of annewari cannot be 
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made early till the harvesting season starts. Secondly, it is contended that when 
scarcity works are started, the annewari is likely to be biased on account of 
continuance of scarcity works. 

There is no ban on starting scarcity works prior to the formal declaration of 
scarcity. Gratuitous relief can also be distributed prior to the declaration of 
scarcity. Therefore, the formality of declaration does not make any difference in 
the relief. The Government and co-operative dues are suspended after formal 
declaration of annewari. Since the declaration of scarcity and suspension of 
Government dues is necessitated by failure of crops, its delinking with annewari 
which is the only method of assessing the condition of crop is not considered 
desirable. If annewari is biased by the existence of scarcity conditions the· 
procedure for declaration of annewari requires re-consideration. We have 
already recommended in Chapter IV use of models which highlight the effect 
of timeliness of rainfall on the crop conditions. Such models should be built 
up for all major crops in the distinct agro-climatic zone by Agriculture Depart­
ment and used for ascertaining the scarcity conditions. 

6.4.10. Policy regarding location of works.-There has been controversy 
since long as regards the policy of locating the works at central places as against 
the dispersal of works in affected villages. A deliberate s'lift in favour of 
village works as against the centralised works was visible even before independence. 
Prior to the recommendations by Fanline Comnlission (1898), considerable 
emphasis was being laid on the distance test. Lord Lytton is reported to 
have outlined the advantages of central works in the following words, " the 
advantages of large works over petty local works is two fold. Firstly, the obligation 
to do a full day's work and go at some distance keeps from seeking relief by 
those who can support themselves otherwise and secondly, money exp~nded on 
large works bequeaths permanent benefit to the country ". The Famine Com­
mission of I 880 did not favour the central works but there was decisive shift in 
favour of a small works when the Irrigation Commission, 1903 recommended 
small irrigation works. The village works are econonlical, more useful, less prone 
to cholera and epidemic diseases, more easy to control, less open to objection of 
interference with local markets, and neglect of agricultural holdings. Opening 
of village works is one of the useful policy of the Government. The only snag 
in thes~J works is their attractiveness and this may detract the labour from normal 
plan works. The Government policy in recent years has been to prevent shifts 
by introducing suitable disincentives such as reduction in wages on scarcity 
works and ban on starting works within apecified distance of normal works. 
The Committee, therefore, feels that the accepted list of works which can be 
provided near the home of the affected population may be extended by add~ng 
all types of useful works. We have indicated some types of small works which 
can be undertaken while discussing priorities in the selection of works. If there 
is recurrence of scarcity in consecutive years, progressively severe in character 
the large works will have to be qpened at central places if the list of accepted 
works is exhausted or if works are found inadequate to provide employment 
to all those who ask for it. 

6.4.1 I. Priorities in the relief works.-The emphasis on production works as 
one of the significant aspects of the relief policy was outlined even before 
Independence. The Famine Comnlission of 1880 laid down that work selected 
should be of permanent utility and capable of a employing considerable number 
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of persdo.s (a large portion of which would be unskilled labourers) for a consider­
able period of time. In practice, however, prior to Independence the emphasis 
continued to be on the disagreeable works in order to keep the labour attend­
ance to the minimum and thus effect economy in expenditure on relief works. 

A clear-cut order of priority was laid down for the first time in 1952 as 
follows:-

(z) Irrigation works (tanks, bunds, drainage, channels); 

(iz) Soil conservation; 

(iiz) Unfinished road works from previous scarcity which are important 
from the point of view of rural communication ; and 

(iv) New road works which are important from the point of view of rural 
communications. 

It was further emphasised that these projeCts should be such that they could 
be completed during the period of scarcity or in the case of roads brought up to 
a safe and useful stage. 

The said priority had to undergo change because new works such as nalla 
bunding and percolation tanks were not conceived at that time. Revised prio­
rity, prescribed by Government, is at present as ·follows :-

(i) Soil conservation and excavation of canals ; 

(iz) Major, medium, minor irrigation schemes and community wells ; 

( iiz) Pereolation tanks ; 

(iv) Desilting of tanks, canals and wells and digging field channels ; 

(v) Unskilled work in respect of lift irrigation schemes; 

(vz) Incomplete works started in the. period of previous years of scarcity; 

(vit) Metal breaking ; 

(viiz) Road works. 

The guidelines for the selection of works and giving priority prescribed by 
Government are three fold : 

(z) The works should be productive ; 
(ii) The works should help in making the area scarcity resistent ; 
(iiz) The works should be, capable of employing large number of workers. 

In selection of works during the period of scarcity, the over-riding considera­
tion is their effectiveness in relieving the distress by providing employment to 
a large number. Therefore the work bas to satisfy certain essential characteristics. 
before it can qualify for being taken up as scarcity work. Firstly the . work 
should be labour intensive. Secondly. the work should be capable of being 
completed during the period of scarcity. In the alternative, if the entire work 
cannot be completed during the period of scarcity it should be capable of 
being divided into suitable stages so that one part of the work could at least be 
brought to a safe stage during the period of scarcity. 

" 
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Amongst the types of works which satisfy above consideration priority has 
to be given to the productive works. The productive works can be further 
divided into three broad categories. The first category consists of works 
which are essential for the survival of human and cattle population such as 
works which create the assured sources of drinking w.ater supply. Second 
category of works is those which have direct bearing on agricultural 
production. Third category of works consists of those which benefit the rural 
economy as a whole by creating infra-structure even; though they have no direct 
bearing on agricultural production. It cannot be disputed that the works which 
are essential for the survival of human and cattle population should have the 
highest priority followed by works which have direct bearing on the agricultural 
production. The work& creating the infra-structure for the rural economy 
should have relatively low priority. We are of the opinion that the works 
which have direct bearing on agricultural production can further be disting­
uished on the basis of works whose benefits are direct and can be ascertained 
and those whose benefits are indirect and cannot be easily measured. Another 
consideration which should weigh in selection of works is the benefit which such 
works will extend to less privileged class of farmers i.e. small farmers. In 
selection of sites for community wells etc. therefore this consideration should be 
kept in mind. 

The Committee feels that these principles, subject to considerations lata aown 
in above paras, be followed in laying down the order of priorities in selection ot 
relief works during the period of scarcity :-

(1) The works which are essential for the survival of human and cattle 
population. 

(2) The works which have direct bearing on agricultural production and whose 
benefits can be ascertained. 

(3) The works falling in the category (2) above but whose benefits are 
indirect and cannot be easily measured. 

(4) In selecting the sites of work for the categories (1), (2) and (3) it should 
be seen that maximum benefit is derived by small and less privileged class of 
farmers. 

(5) The works which are beneficial to the rural economy as a whole but do 
not have direct bearing on agricultural production. 

In the light of these principles, we recommend the priorities adopted in the 
selection of works as follows :-

(1) Community wells for drinking water. 
(2) Works of medium and major irrigation projects. and minor irrigation 

schemes. 
(3) Percolation tanks and nalla bunding. 
(4) Land development works for soil and water conservation. 

(5) Desilting of tanks. canals and wells. 
(6) Unskilled works in lift irrigation schemes. 
(7) New road works including improvement of road works. 

(8) Metal breaking. 
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In addition to these works we are of the opinion that there are many othe~; 
suitable works relating to afforestation and works which help in increasing 
recharge of ground water that the Government should consider for inclusion· in 
the accepted list of works and give them suitable prorities in the light of principles 
mentioned above. 

We realise that in certain circumstances such as the probable sub-mergence oi 
area or where the works falling under the above categories have been exhausted, 
there may be no other alternative except providing the work to the affected 
population in some other areas at a longer distance. 

6.4.12. Procedure in selection of works.-The procedure in selection of works 
comprises of consulting taluka level and district level committees. The selection 
takes place after interaction of forces and counter-forces at taluka and district 
level. Though the collector has final word in selection of works. the local 
pressures which exert on the collector cannot be denied. 

We have already suggested contingency plans for. t~e districts which will specify 
the order in which the works should be 'undertaken; We feel that this will 
facilitate the selection of works in more objective manner as the order is fixed 
during normal times when there is time to examine the merits and demerits of 
the scheme elaborately. Though it may not be possible to ·adhere rigidly to 
the contigency plan, the instancP.Iil of departure should be kept to the minimum. 

6.4.13. Drinking water.-Thc measures for relieving drinking water scarcity 
are as follows :-

(a) Deepening and desilting ·of existing wells. 
(b) Construction of community wells. 
(c) Supply of drinking water through bullock carts and tankers. 

Even under normal condition, many villages in the state lack protected water 
supply and in most of the villages the wells get dried up as the summer advances. 
Digging of new wells will not be of much use unless there is guaranteed source 
of supply of water underneath. Therefore, the reliance has to be placed ·on the 
supply of water through tankers and bullocks carts. These arrangements are 
made in the vil1age where there is no source of water within the distance of 
3 kilometres. Recently this distance test has · been revised to include villages 
where there is no source of water within the radius of 1•5 km. 

We nave aeau m details the long term measures that 3hould 'be taken up for 
resolving the problem of supt>ly of drinking. water in scarcity areas in a later 
chapter. 

6.4.14. Policy of Livestock._:_ The scarcity conditions affect the fodder supply 
and if cattle population is to survive. suitable fodder policy has to be followed 
in this direction. Following measures to relieve fodder scarcity are suggested :--

(1) Restriction on the movement of fodder. 

(2) Opening forest kurans for needv cattle. 
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(3) Encouraging production of fodder by giving water free of charge and 
supplementing normal fodder by supply of cheap concentrates. 

(4) Opening of cattle camps. 

(5) Grant of tagai loan. 

(6) Procurement and distribution of fodder through co-operatives. 

Restriction on the movement of fodder . will depend on the conditions of 
fodder supply in each district. In the initial stages. when the fodder scarcity 
is not acute, twin policy of granting fodder tagai to the cultivator and distribution 
of fodder through co-operatives at reasonable rates should be followed. But in 
the later stages. when the fodder supply in the open market is reduced consider­
ably, cattl~ camps will have to be opened. 

In the cattle camps. the policy of admitting only useful cattle should be 
followed. When the fodder shortage is acute. the emphasis should be on saving 
useful animals rather than . all animals. There is tendency on the part of the 
cultivator to keep useful cattle with him and send useless cattle to the camps 
so long as there is some fOdder available. Therefore, the scruplous selection 
of cattle. will only guarantee the objective of saving useful cattle. Necessary 
veterinery aid also should be provided to the cattle. The cattle camps if 
operated in . the artificial insemination centres will become an instrument of 
improving the breed of the cattle. 

It has· been suggested that the Government should enter into the purchase 
and sale of fodder. The Committee is of the view that the administrative machi­
nery of the Government is so much strained during the scarcity that it may not 
be able to bear this additional task. The established co-operative machinery 
can perform this function more effectively through the government aid. 

Another suggestion has been to reserve a percentage of sugarcane apart from 
the bagass of the sugarcane for feeding the cattle, as the price of fodder is 
higher than that of sugarcane. The suggestion further requires some sort of 
imposition of levy on the sugarcane growers for the purpose. The Committee 
does not agree with the suggestion on two grounds. Firstly. such diversion of 
sugarcane may have wider consequences on the prices of sugar which is already 
in short supply. Secondly, the imposition of levy and its procurement is not 
practicable. We do not agree with the suggestion for imposing the levy on 
sugarcane for using it as fodder because considerable quantity of water has already 
been utilised for growing sugarcane. We have in a later chapter suggested that 
the irrigation from canal water should limited onl~ for eight months. In addition 
as soon as the position of water in the storage is known. during the period C'f 
scarcity, no water should be released for new plantation of sugarcane and avail­
able water should be diverted for _growth of fodder crops and drinking. 

6.4.15. Wage Policy. 

6.4.15.1. Hz'story.-It is necessary to trace the evolution of wage policy on relief 
works. Famine Codes laid down that the wage to labour on relief works should 
be the lowest amount sufficient to maintain health under given circumstances. In 
return a fair amount of work was to be exacted from the workers. In view 
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()f the deterioration of· the health and stamina of labourers that the reduced 
diet during famines was bound to produce, the task was fixed at 75 per cent 
of a day's work in normal times. A shortfall in the daily work from the .fixed 
task was punished but precaution was taken that the wage actually paid did 
not fall· below a certain minimum level of subsistance. The element of fines 
in the system however evoked public criticism. 

The Famine Commission of 1898 favoured the adoption in future of the Bihar 
system known as the Blackwood system which prescribed payment of workers 
by results with a maximum limit on daily earnings. But it recommended the 
retention of the position relating to minimum wage. The Commission of 1901 
recommended the abolition of the minimum wage for the able bodied in all 
future schemes of relief, the adoption of a system of payment by results and reduc­
tion of scale of wage from 20 Chatak:s to 18 Chatak:s of cereals a day to able 
bodied persons. . The Commission called this system the New Code ·. System. 
The government accepted its recommendat~ons. 

The major scarcity year after independenc~ was 1952-53. At the commence­
ment of scarcity, the workers -were paid daily wage3 on task basis. The maximum 
and minimum of the wages were fixed. Although the workers were eligible for 
minimum wage under any circumstances the habitual shirkers were iiable to be 
removed from the muster roll. A family was assumed. to consist of two earning 
members and three dependents. The wage was fixed at level· which was suffi­
cient to enable the family to maintain themselves. Minimum wage encouraged 
the worker to. put nominal. task, during the day and the cost of the work done 
with scarcity labour exceeded its value. . Small difference in the minimum and 
the daily wage did noi offer a sufficient incentive to the ordinary worker to tum 
out a fuii days work. The.• Government therefore, decided to discontinue the 
minimum wage for able bOdied workers and decided to pay wages strictly, 
according to results by adopting piece rate system. The piece rate on scarcity works 
was fixed at 2/3rd of the. J}onnaJ scheduled rates. The earnings on the work 
were permitted subject to a maximum of Re. 1. The maximum limit was fixed 
in order to prevent the worker from over exerting himself and because of the 
financial implications. The maximum limit also served in preventing profes­
sional labour from getting undue advantage. Weak and old persons were 
formed in separate gangs and were paid a minimum wage. 

Scarcity mannual of 1952 adopted the said practice and laid down the grain 
wage scale as foiiows :-

Workers. 
A Gangers and special gangs 25 per cent more than 

earned by aass R. 

B Digger :e·-11[ . 18 · Chhataks. 

c Carrier 14 Chhataks. 

D Children between . ages 
of 12 and 14 years. 12 Chhataks. 

De pendants. 
Adults ;-..• 12 Chhataks. 
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F Non-working children over 12 but under 
14 years. 8 Chhataks. 

G Non-working children over 7 but under 
12 years. 6 Chhataks. 

H Non-working children under 7 and in 
arms. 4 Chhataks. 

The basis for conversion of grain wage to cash wage was to be equivalent 
of the retail price of the cheaper grains in common use. The final wage­
rates included the cost of fuel also. The level of maximum wage was fixed in 
such manner that a family consisting of two earning members and three 
dependents was able to earn sufficient to maintain themselves. The payment 
was made in gangs. The muster roll of workers was kept and the measure­
ments were taken. The instruction in the manual prescribed the payment at ~nl 
of normal departmental rates. The minimum wage was fixed to weak and 
infirm worker and the rest day allowance was linked with the, said minimum 
wage. The maximum limit laid down on the earnings of the workers were as 
follows:-

Category of Descriptions Maximum 
workers Limits 

B Adults employed for digging Rs. 1·25. 

c Adults employed for carrying and the 
equivalent work. Rs. 0·94. 

D Children below seven years Rs. 0·62. 

Later the Government raised the maximum limit on wage to Rs. 1·50 in case 
of • B' worker. Rs. 1·25 in case of 'C' worker and Rs. 0·75 in case of 'D 
worker in 1962. Subsequently the rate of wage underwent many change.> 
and according to the instructions in 1971. the maximum has been raised to 
Rs. 2·50 for male worker and Rs. 2;00 for female worker and Rs. 1·25 for 
children. The minimum wage for \\'eak and infirm worker is Rs. 0;75 for male 
and female workers and 50 paise for a child. Recently the maximum limit ha . .; 
been raised to Rs. 3 and the distinction between the maximum wage for maie 
and female worker has been abolished. 

We have examined the wage policy from following aspects :­

(a) Wage rates appropriate for scarcity relief work. 
(b) Method of payment of wages. 
(c) Rains policy.· 

6.4.15.2. (a) Wage Rates appropriate for scarcity relief works.-As is weiJ 
known. in times of drought, employment which is normally available to the 
people living in scarcity affected areas disappears and consequently the income 
of rural families gets reduced. The economic distress that follows due to 
these causes and due to the reduction in agricultural production. necessitates 
starting of relief works. In order to overcome the effects of scarcity, Govern­
ment has to provide employment to a large number of people. This is done 
not as a result of a serious pre-planned programme, but because of the social 
obligation of the government to ensure that any widespread distress is not 
allowed to occur. While starting scarcity works and continuin~ them, the 
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government has to ensure that labour is not div~ted from agricultural opera­
tions when it is possible to carry them out. At the same time the wage-rates 
given on relief works have to be at least sufficient to allow the average worker 
in affected areas to survive. 

There are three possible approaches for determining the appropriate wage­
rate~ which should prevail on relief works. 

The first is that the wage-rates should be such that an average family of 
five persons consisting of one adult male. one adult female and three children 
should obtain enough money to satisfy their normal needs. It was mentioned 
to the Committee that it has been found in the surveys of con~umption expendi­
ture that expenditure on cereals accounts for about 50 per cent of the total 
consumer expenditure of an average family. if cereals are purchased at market 
rates. A view has, therefore, been expressed before the Committee that since 
three Kgs. of cereals per day are required. per family. the effective wage-rates 
should be obtained by calculating the vah,1e of 6 Kg~. of cereals at market 
prices. Since it is accepted that in an average family there are two workers 
and three dependents. the wage-rates on this basis would work out to about 
Rs. 5 per worker per day at present prices. 

Another method of working out a reasonable wage-rate is to link wage:­
rates paid on relief works to the rate~ given to the agricultural labourers in ta~ 
areas in which tlte relief works are in progress. From the available statistics. it 
is known that for the year 1971-72. the agricultural labourers' wage-rates on an 
average in the State were Rs. 2·25 per day for male and Rs. 1·75 per day per 
female. It is. however. important to remember that these average rates of wages 
for agricultural labourers van widely fr.om district to district as well as from 
one operation to another. This can be seen from the fact that during the year 
1971-72 the wage-rates for agricultural labourers varied from less than Rs. 2-()0 
to as high as Rs. 6. -

The third method for determining the wage-rates is to link them with the wage 
rates paid on the normal public works. It is possible to think of wage-rates 
which would result in the same amount of money for the same type of work" and 
outtum even when the work is taken as a part of scarity relief. However, since 
the normal works of government departments are executed through professional 
workers, the output pel' non-professional worker is bound to be less. 

The Committee considered all the aspects of the three methods of fixing wage­
rates mentioned above and came to the conclusion that third method of linking 
the wage-rates on scarcity works with those prevailing on the public works 
should be accepted. The Committee arrived at this conclusion for the reasons 
discussed in following paragraphs. 

the Committee rejected the suggestion of paying wage-rates on the basis of need 
since it felt that the question of determination of wage-rates on this basis is 
a larger one which is outside its purview. After all. if a need-based wage on 
scarcity works is to be paid it should also be given for agricultural labourers 
for their work.. Most of the workers working on scarcity works are agricultural 
labourers and small -cultivators whose normal income in any case during the 
year was nowhere near the income that they would have got if they were being 
paid a wage-rate at the level envisaged in the suggestion. Finally. the scarcity 
works are carried out as relief measure and with the limited resources of the 

H 4485-7 
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state government. it would be impossible for the government to pay such a large 
number of workers need based wage without undergoing a severe strain on its 
resources. 

As regards the wage-rates corresponding to the agricultural labourers there 
are certain practical difficulties in applying the principle on a uniform basis 
throughout the state. The agricultural wages differ from district to di5trict and 
also from one type of work to another and from one season to another se:1son 
according to demand. It is, therefore, difficult to determine reasonable wage­
rates which could be applied uniformly on the basis of average agricultural 
wage-rates. The Committee, therefore rejected this suggestion also, but, however, 
felt that the average of agricultural wage-rates should be kep( in mind in 
determining the effective daily wage-rates which should be given for work done 
in scarcity relief. 

The Committee considers that the linking of the level of wage on scarci~y 
work with the rates prevailing on public works is the appropriate method cf 
fixing the wages on scarcity works. The schedule of rates for public works ls 
fixed by government every year and thus takes into account the changes in prices 
and general wage-rates prevailing in the state. A large number of normal work5 
are carried out at these rates. Apparently, therefore, the rates are acceptabl-e 
to the worker and what is more important, have been found to be suitable iE 
practice since they are applied to all public· works that are undertaken by the 
government. They, therefore, represent a reasonable measure of the quantum 
of wages on the basis of work done. 

The wages are being paid at present on the scarcity works at 90 per cent of 
the scheduled rates of wages. Two reasons are cited in favour of such policy. 
Firstly, the reduction in wage-rates prevents the diversion of labour from normal 
plan works to scarcity relief works which are situated near the home and ,are 
therefore preferred to normal plan works. Secondly. the scheduled rate of 
wages fixed on public works include an element of contractor's profit in the rate 
~tructure at the rate of 10 per cent. When the works are carried out depart­
mentally, as is being done at present, the justification of including this element 
in the rate structure does not exist. We agree that continuation of this policy 
is" essential for achieving twin objectives of preventing shifts of labour from 
normal plan works· and of eliminating the element of contractor's profit in the 
wage structure on scarcity relief works. 

· The earnings of the workers at present are subject to a maximum limit. The 
intention in fixing the maximum limit on the earnings of the workers are two-fold. 
Firstly in the absence of such maximum limit the worker on relief works is 
likely to over work himself in order to maximise his earnings with adverse 
consequences on his health. Secondly maximum limit is fixed to prevent the 
professional workers from. earning more as the task fixed for the worker on 
scarcity relief works is comparatively low. The maximum limit is essential to 
prevent the diversion of labour from normal plan works. It ·is also necessary 
to ensure that the people who would otherwise be employed in agriculture are 
not attracted to relief works thereby affecting the agricultural production. We, 
therefore recommend that the policy of fixing a maximum limit on th~ earning of 
the workers employed on scarcity relief works ~hould be contmued. The 
maximum earnings may be fixed keeping in mind the normal output of an 
average worker· engaged on scarcity works. 



The Committee is of. the view that the wage rate thus fixed adequately 
takes into consideration the changes in the prices of commodities as the schedule 
of rate of wages ill periodically revised. The Committee feels that the 
relief to the ~tf~t_e.~ _populatio~ will be more ·'effective if the quantutn of food· 
grains supplied to·-them'"''through fair price shops is substantially increased to 
meet the major part of their monthly requirements of foodgrains rather than 
effecting frequent increases in wage-rates ·at- every change in the level of prices 
of the foodgrains. It is · also· necessary to ensure that the increased quantum 
is supplied to the workers every week and he has not to rely on the supply of 
commodities at exhorbitant prices from the local market. 

Another aspect connected with the wage is the supply of tools required by the 
labourer such as hammers, crowbars etc. According to the existing instructions, 
tools are to be supplie<t by the Governrnent. There are complaints that tools 
are not supplied to the workers and the labour is required to buy its own ·.tool. 
This entails additional burden on the worker~ We recommend that the worker 
should be suitably compensated in such eventuality. 

6.4.15.3. (b) Methods of payment of wages.-Two common methods payment of 
wages are daily wage rates and payment by reliults through piece _rate. In former 
method the worker is primarily compensated for the time he spends on . work 
without directly relating the payment to the outturn of the work. The tasks am 
prescribed and. the worker is punished .by dismissal on his failure persistent or 
occasional to fulfil the prescribed task. In the piece rate system the ·pa_yment is 
direct]~ related to the outtum. The· rate of wage is expressed in terms of work 
such as Re. 1 per cubic 'meter of excavation .. , The daily.- rate system has the 
advantage of liimplicity of opepation as' no detaile4 assessment of the outtum and 
the calculations of wage in terms of the outturn 'are involved. The worker paid 
pn the daily wages knows his earnings and can plan his budget more effectively. 
One. of the significan~ disadvantages of tpis . system is its inability to provide. an 
incentive for turning out adequate work~ •. The unit cost of the . work also rises 
if the worker fails to tum-out the prescribed quantum of work. The only disincen­
tive is fear of his dismissal. Attempts are made to introduce the disincentive 
by inducting the system of fines for short fall in the work but such a system 
results in demoralisation of the- worker. On the contrary the piece. rate system 
by relating the payment to the outtum controls: the·_ costs and ·provides ineentive 
by rewarding the efforts in the form of higher payment. 

There is a significant distinction between the scarcity work and normal public 
work. The object of the scarcity work is to provide relief to the. affected popula­
tion by providing employment. The very purpose of granting relief is defeated 
if the worker is dismissed for his failure to perform the task. During the period 
of SCarcity, the scarce resources of the Stata are diverted for relief works. J It 
therefore becomes imperative to ensure that tangible results are achieved . y.rith 
the minimum costs. The history of wage policy reviewed in the earlier paragraplrs 
indicates how the system of minimum daily wage payment had to be repl_aced 
by the method of payment on the basis of the results. We are, therefore, strongly 
in favour of continuing the piece rate system of payment on the scarcity works. 

For a long time, the wages were paid on the gang basis to the worker!>. 
Because of the large scale abuse of the system and resulting public criticism, th!! 
payment of wages is no longer made to the gangmen. The measurements of 
work are taken by the work-in-charge and the muster roll is certified. Payment 
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is made to i~dividual worker. The bills are prepared by the executing agency, 
the payment ts made by the revenue staff in most of the districts. 

We have observed that the delay in the weekly payment of wages is not 
avoided in practice. We strongly feel that the delay in payment can be avoided 
if the staff is properly stregnthened and proper super\tision~'is exercised. 

We strongly feel that the delay in payment can be avoided by shortening the 
procedure in the payment by reducing stages in the payment of wages. A systeu 
of provisional payment on the basis of knowledge of work done should ~ 
introduced in the State in order to mitigate the distress caused by delay it 
payment. 

6.4.15.4. (c) Rains Policy.-The main object of the policy for rains should be to 
secure the re-establishment of agriculture. Therefore the scarcity works have to 
be closed down thereby diverting the labourer from the scarcity works to normal 
agricultural operations by adopting a suitable wage policy. The wages are 
reduced by 25 per cent. on the works on the onset of the monsoon so that the 
agricultural labourers are induced to go back for the normal agricultural opera­
tions. According to the instructions prescribed in the Manual, the wages are to 
be reduced by 15th July in kharif areas and 15th September in rabi areas. In 1958. 
some relaxation in this policy was allowed if the rainfall continued to be 
precarious in the affected areas. In 1971-72 and 1972-73, the policy had to oo 
modified entirely and the wage rates were not reduced even after September 1971. 
Adverse effect of this policy on agricultural wages was not evident more so 
because of continued scarcity conditions. In general the policy of .adopting 
suitable disincentives for diverting the labour to agriculture has to be adopted 
unless special circumstances warrant. 

6.4.16. Other aspects of relief.-There are other aspects of relief also such 
as the medical relief, prevention of epidemics, proper care of children during 
the period of distress, concession to students wh~e parents are affected by 
scarcity conditions by way of concession in fees, hostel charges inclusive of 
food which require attention. 

Another aspect of relief policy which requires serious attention is the steps 
necessary for assisting the agriculturist in undertaking successful cultivation in 
the following year of scarcity. This implies the assistance in preparing the land 
for cultivation, where bullock power is not available,· supply of seeds, and other 
inputs and credit. · 

6.5. Organisation and administration of relief works.-The revenue depart­
ment at the state level and the collector at the district level is the spearhead, of 
the organisation of relief works, and brunt of management of works is 
borne by executing agencies. Though the Famine Commission (1880) had 
recommended that the organisation of relief works should be the responsibility of 
the agriculture department, the Famine Codes did no incorporate this recommen­
dation. The revenue administration bore the brunt of relief administration 
even before Independence. The collector has to play a triple role in the relief 
administration. He is the sanctioning authority and supervisory officer. He is 
also responsible for channelising the information to the government regarding the 
conditions prevailing in the district. 
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The works are executed through an executing agency both in the State and 
local sectors. The agencies in the State sector are Building and CommunicatiQ!lS 
Department, Agril. Department (Soil Conservation Department) and Xrrigation 
and Power Department and in the local sector, the Zilla Parishad is the main 
executing agency. The Collector sanctions the work in consultation with district 
and taluka committees. The revenue staff performs the role of supervising 
<:haracter. 

6.5.1. The Advisory Committees are formed to help the Collector in sanctioning, 
supervising and co-ordinating the relief works. The main functions of such 
Committees are listed below :-

(1) to advise the officers in framing the relief schemes and selecting relief 
works: 

(2) to supervise the works with regard to the payment of wages, timeiy 
measurement of works, etc. 

(3) to secure voluntary donations in cash. and kind : 
(4) to supervise the distribution of gratutious relief. 

The composition of the Committee consits of local representatives viz. M. L. As., 
Presidents, Z. P., Chairman. Panchayat Samitis. political leaders, social workers 
and officials. 

We have discussed in greater details the type of organisation that we envisage 
for implemc:nting scarcity works in a later Chapter. We do recognize tlle 
important role that can be played by voluntary organisations in looking after 
scarcity affected people. 

6.5.2. Allotment of funds fo,t- scarcity works.-The funds for the 'execution of 
scarcity workS are allotted by the revenue department from the budget head 
of 64-Famine Relief. The allotment is placed at the disposal of the collector 
who in turn allots the funds to the executive agencies. The plans and estimates 
of the works are required to be prepared before the sanction of works, but 
i:1 practice it has not been possible for the Collectors to sanction the relief works 
after the preparatiol!, of plans and estimates. The ·government has also taken 
congnizance of this difficulty and the collectors have been empowered to sanction 
the work pending preparation of plans and estimates. The collector after 
sanctioning the work places ad hoc allotment on the basis of rough estimate 
with the executing agencies. Though the workwise allotme)lt of funds is required 
to be made, it has not been possible for the collectors to make such workwise 
allotment as the number of works sanctioned is quite large, and the entire amount 
covering the cost of works is not placed with him by the government. There­
fore, the amounts in lump sum are placed with executive agencies and the dis· 
tribution of the lump sum amount workwise is left to these agencies. 

There are 3 stages before the funds are allotted to the works 
(a) Submission of the proposal for funds by the collector (b) Sanction of funds 
by f!Overnment and (c) Allotment of funds to the executing agencies. Since the 
funds covering the entire cost of works in progress are not placed with the 
collector, the process of asking for funds, sanctioning it and alloting it to 
the executing agencies is repeated every month or fortnight. Any delay in the 
allotment of funds results in the delay in payment of wages. However, the're are 
provisions in the Treasury Manual to draw the funds in the absence of specific 
ailotment on a certificate given by drawing officer that the funds will ·be made 
available through proper budgetary provision. 
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6.5.3. Administration and execution of works.-The scarcity works wcro 
administered either departmentally or through contractor in the past. The 
contractors have been eliminated in the execution of works in the current year 
of scarcity. There were several complaints against the works executed by the 
contractors. Firstly, they used to refuse to employ the affected labour. Secondly, 
the actual payment to the woker was not made by him in accordance with the rates 
prescribed. The arrangement for drinking water and medical aid were not satisfac­
tory. Because of several complaints, in the current year of scarcity, there is a ban 011 

the execution of works through contractors. We consider this bim as desirable 
step in effective implementation of scarcity works. AU the works are executed 
departmentally in the :cunent year of scarcity. The executing agency i~ 
responsible for the execution of work. 

6.5.4. Execution of works.-Tbe Committee during its tour and discussions 
has observed certain operational difficulties in the . execution of scarcity works 
which it would like to record. 

6.5.4.1. Soil conservation works.-The wage rates on the soil conservation 
works were much lower than the rates of wages on other works. On account of 
this discrepancy. in wage. rates, the labour attendance on this works was less. 
The main reason advanced for the lower wage is that part of the cost of work 
is recovered from the beneficiary. The effectiveness of the scarcity works is 
considerably reduced if the works become competitive. The government, it 
seems has accepted this principle recently and introduced a measure of uniformity 
in wage rates and also increased the wage rate·on soil conservation works by 
ll per cent. We are of the view that the wage rates on the scarcity worh 
inter se need'to be fixed in such a manner that they do not become competitive. 
We agree that a fair trial should be given for recent increase in the rate of wage 
on soil conservation works. Since the alternative to soil conservation work is 
to start less productive works the cost of which at higher wage rates is to be 
home by the government, there is some justification for the demand that tl1e 
cost on account of the increased wage rate may not be passed on to the 
beneficiary. 

6.5.4.2. Irrigation schemes.-It was observed that in most of the districts the 
minor irrigation schemes in spite of the high priority given to them could not 
be undertaken because the schemes were not ready in advance. This was mainly 
due to lack of staff and general unpreparedness for the contingency of th~ 
order. 

6.5.4.3. Percolation tanks.-The percolation tanks play great role in increasing 
the water table in the wells down·stream. But the works on large scale could 
not be undertaken mainly because of two reasons. Firstly, the schemes were 
not ready with advance surveyes and the surveys and preparation of plans and 
estimates was a time consuming process. Secondly, many sites did not fit ia 
the yardstick of the expenditure prescribed. The yardstick was revised recently 
from Rs. 33,000 per M. C .. Ft. to Rs. 40,000 per M. C. Ft. Even then many 
works could not be taken up as the expenditure was higher than the yardstid: 
prescribed. We recommend that two additional factors should be considered 
while fixing the yardstick. Firstly, the fact in addition to well irrigation, such 
works help in relieving the drinking water problems in the normal year needs to 
bo taken into consideration whenever the alternative to percolation tanks is only 
less productive works, he higher expenditure on this productive work is justified. 
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Recently the government has removed the criterion of yardstick for percolation 
tank. 

6.5.4.4. Inadequacy of stafJ.-There was general complaint regarding shortage 
of technical staff. The government has followed progressive policy by 
recruiting temporary additional staff and re-employing retired persons. Even then 
the shortage of staff which is the main handicap in taking up of additional works 
and for prompt payment of wage, still persists. We suggest that suitable training 
schemes can train non-qualified personnel to undertake some .of the task such 
as measurement effectively. Measurements of simple earth work is not such 
a complicated work and engineer need not waste his time on such simple work, 
when works on large scale are undertaken departmentally. A technical 
assistance below the level of overseers is normally· required. There are 4 agri­
cultural universities in the State. Qualified local agricultural·. graduates are in 
large number available in the affected areas. These agricultural graduates are 
properly trained for survey work and measurement. They , can be effectively 
used as technical asistants on these scarcity ":orks. 

6.5.4.5.' Inddequacy of tools and equipments.-The tools 'and equipments were 
inadequate. Even small tools like hammers and crowbars were in short supply, 
the quality of tools was also .inferior.· J'he government has,. delegated. powers. 
of local purchase to the. collectors. Even then the, shortage of tools could not 
be alleviated. The small scale industries.· corporation should -take:: a ' largei: 
responsibility for making these tools available.,· There has been a general shortage 
of road rollers. Particularly, this difficulty was faced on. the percolation tanks. 
The difficulty has partly been overcome by substitution of bullock roller for 
the road roller also. The experiment of attaching a 5 tonne roller on the 
\ersatile Bolgar tractor has .12een quite useful. 

6.6. Review of scarcity relief measures : 

6.6.1. The Committee attempted to survey the relief measures undertaken in 
the affected areas during the conditions of scarcity to assess their effectiveness in 
relieving of distress as well as to investigate the potentiality ·of these measures for 
the pennanent rehabilitation of these areas. In surveying .the relief measures the 
Committee intended to restrict itself to the period commencing from 1960, i.e., after 
the submission of the report of the Fact Finding Committee (1960). We tried 
to collect the information directly from the collectors in order to asses 
the districtwise impact of scarcity relief measures. But within the short time 
left at our disposal. it was not possible to reconcile the infonnation received from 
the districts. Therefore. we relied on the available infonnation. Since 1952-53 
the practice of publishing annual report on scarcity was started. It appears 
that the practice has been discontinued. The last annual report on scarcity was 
published in 1961-62. We strongly recommend· that this practice should be 
revived, as in the absence of such a report, no evaluation· of the relief work is 
possible. Further we suggest that such reports should be laid before the 
legislature. 

In the following paragraphs, we have attempted to review the relief measures 
from the available information in four major years of scarcity since 1960. 

6.6.2. (i) Number of villages affected.-Table No. 1 attached to this Chapter 
indicates the number of villages in each district in which the scarcity conditions 
were declared since 1960. It. is evident that scarcity conditions prevailed 
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almost every year in some parts of the state. The statewise picture of the num­
ber of villages affected during last 10 years, is as follows :-

Year 

1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 

.... 

.... 

No. of villages 
affected 

208 
4,960 

784 
1,275 
1,144 

16,155 
7~040 
4.083 

962 
2,026 

22,992 
14,698 
24,797 

(Approximate). 
Scarcity was wide spread in 1965-66, 1970-71, 1971-72 and 1972-73. In 1970-71 
part of the state was affected by the scarcity conditions due to excessive rains 
(particularly parts of Nagpur Division). Drought was the main cause of 
scarcity during last twelve years. Other causes of scarcity were excessive rains, 
cold wave and also infection by pests. 

6.6.3. (ii) Population of the affected areas.-The population affected in major 
years of scarcity is shown below :-

Year Population 

1965-66 1· 30 crores. 
1970-71 1·88 crores. 
1971-72 .... 1-12 crores. 
1972-73 2·00 crores. 

The magnitude of the problem of scarcity is evident from the fact that popula­
tion of the affected areas during the years of scarcity varied between 28 per cent. 
to 40 per cent. of total population of the State. 

6.6.4. (iii) Agricultural production.-During the years of scarcity, the extent of 
damage caused by the scarcity conditions can also be assessed from the agricul­
tural production index during this period. The following table illustrates the 
behaviour of agricultural production index for 1964-65 to 1971-72 :-

AGRICULTURAL PRODUCTION INDEX 

Base year 1956-57 = 100 
Year 

1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 

(Source :-Maharashtra An Economic Review. 

Index 
113·19 
82·23 
95·15 

109·32 
114.02 
110·71 
94·72 
88·30 

1972-73). 
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The agricultural production index was lowest during 1965-66, the index for 
1972-73 is not yet known but the fall in production is expected to be of the order 
of about 50 per cent. 

6.6.5. (iv) Expenditure on reNe! measures.-The following table gives the 
expenditure on relief measures for the major years of scarcity :-

Year Total expenditure Expenditure pee capita of 
population affected 

Rs. Rs. 
1965-66 11· 77 crores 9·00 

1970-71 2·23 crores 1·50 

1971-72 41·51 crores 32·00 

1972-73 75·46 crores 37·50 

(upto 31st March 1973) 

During these four years of scarcity~ the Government has spent about Rs. 131 
crores. and per capita expenditure has also been increasing during recent year. 
It is the highest in 1972-73. A comparison of per capita expenditure with per 
capita development expenditure in the State reveals the magnitude of the problem 
of scarcity as compared with the regular development expenditure. The follow­
ing table gives the per capiti·-'development expenditure in 1970-71, 1971-72 and 
1972-73, for the States a whole:-

Year 

1970-71 

1971-72 

1972-73 (budget) 

(Source :-Budget in brief) 

Per capita development 
expenditure 

Rs. 

78·43 

92·88 

95·91 

Per capita expenditure on scarcity works almost amounted to more than 1 I 3rd of 
per capita development ~xpenditure in 1971-72 and 1972-73. 

6.6.6. (v) Scope of scarcity works.-The scarcity works are undertaken in the 
affected areas much prior to the formal declaration of scarcity. Though the scope 
of scarcity works is to relieve the effects of scarcity conditions, the existence of 
large scale unemployment in the rural areas and the desire to increase the pace of 
development may at times become responsible for attracting more relief w.Prks in 
the areas where scarcity conditions may not be severe. It is necessary to 
avoid the latter considerations from prevailing in determining the expenditure on 
relief works so that the expenditure is channelised to the areas according to tl7e 
intensity and severity of scarcity conditions. 
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6.6.7. (vj) Labour attendance.-The labour attendance figures for some of tlte· 
peak fortnights, are given below :-

1972-73 Daily labour 1971-72 Daily JabQur 
attendance attendance in 

Fortnight ending on in Jakhs Fortnight ending on Jakhs 

15th August 1972 7·17 15th August 1971 12·36 

1st September 1972 10·48 1st September 1971 13·34 

· 15th September 1972 11·50 15th September 1971 14·60 

1st October 1972 11·82 1st October 1971 11·60 

15th October 1972 13·37 15th October 1971 11·62 

31st October 1972 15·38 31st October 1971 8·39 

15th November 1972 16·82 15th November 1971 6·57 

1st December I 972 17·79 1st December I 971 4·21 

15th December 1972 18·39 15th December 1971 4·21 

31st December 1972 .. 20·17 31st December 1971 2·82 

15th January 1973 22·58 15th January 1972 2·34 

31st January 1973 24·40 31st January 1972 1·79 

15th February 1973 26·48 15th February 1972 1·71 

1st March 1973 29·01 1st March 1972 1·73 

31st March 1973 35·04 31st Marcil 1972 1·25 

It can be observed that the labour attendance in 1971-72 declined since October .. 
On the other hand the contrary trend is revealed by the labour attendance in the 
year 1972-73. The main reason is that, later rains in 1971-72, improved the 
prospects of a rabi crop while in 1972-73, the prospects of rabi crop did not 
improve in the absence of late rains. It has been general experience that the 
scarcity conditions are more severe when ~he rabi crop fails. 

In 1965-66 maximum labour attendance in the peak period or May and July 
1966 was 5·51 lakhs. A comparison of maximum labour attendance to. the 
population affected is given in the table below :-

Year Population Maximum labour Percentage of 
affected attendances 3 to 2 

2 3 4 

1965-66 1·30 crores 5·50 lakhs 4 per cent 

1971-72 1·88 crores 14·60 lakhs 7 per cent. 

1972-73 2·00 crores 35·04lakhs 17 per cent. 
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During the current year of scarcity. employment has beeen provided to larger 
proportion of the population than in- the previous years of scarcity. The _same 
increasing trend is prevalent in the number of works sanctioned. In 1965-66 
in the peak period of scarcity, 5,631 works were in progress while in the current 
year of scarcity, 44,241 works are in progress. This increase in the labour 
attendance in the current year of scarcity is attributable to the fact that it was 
3rd year of scarcity in succession. It may also be observed that the population 
affected in 1972-73 was only 38 per cent. more than the population affected in 
1965--66. but the expenditure on relief works is 6 times more. 

The coverage of relief measures in recent years was more than in 1965-66. 
It is difficult to comment upon the adequacy of relief measures as the concept ot 
adequacy is a relative concept particularly so in the era of rising aspiration 
but the trend in the coverage in the relief measures in recent years indicates the 
magnitude of problem that has to be tackled in the event of scarcity. It also 
speaks for the necessity of having sufficien~ly flexible financial and administra­
tive arrangements to meet the challenge of such contingencies. 

6.6.8. (vii) Supply of tools and equipment.-The supply of tools and equip­
ment to the workers is one of the important' problems posed by the scarcity. In 
1965-66, the tools and plants worth Rs. 6·18 lakhs were purchased. Building 
and Communication Department also released the reserve tools. 

Severity and intensity of scarcity conditions necessitated starting of large num­
ber of works in the affected areas during last three years of scarcity. Wide 
powers were delegated to the Executive Engineer and Collector.· The tools and 
plants supplied during the current ye:u- of scarcity are as follow~ as on 1st March 
1973 :-

Ghamellas 2·15 Jakhs. 
Phawrahas 1·09 lakhs. 
Pickaxes 0·43 lakhs. 
Hammers 3·04 Jakhs. 
Crow-bars 0·37 lakhs. 
Sutkis 0·05 lakhs. 

The labour attendance on the scarcity works is about 35 lakhs on 31st March 
1973. About 7 lakhs additional tools had to be purchased for giving to the 
labourers. The scarcity manual provides for keeping sufficient reserve stock of 
tools arid equipment by the executive department. The estimates of reserve 
stock require revision in the light of current year's requirements. Another 
problem connected with the supply of tools and equipment is system of their 
issue. It has been observed that the workers at times do not return the tools 
and equipment. It is difficult to. take security from the workers for such small 
tools costing few rupees. We feel that the assistance of local non-official agency 
may be taken in evolving suitable system of issue of tools. 

6.6.9. (vii) Physical achievements._:_The physical achievements of the scar· 
city works during the last three years are indicated in Table No. ll. 

It will be observed that large number of works started Cilunng · the scarcity 
period will remain incomplete or will be brought only to the safe stage during 
the period of scarcity. The completion of works will require sufficient provision 
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in the future years for spill-over works, otherwise, the very purpose of 
undertaking drought resistent works will be defeated. If funds are not available 
for spill-over works for long time, the expenditure incurred in the scarcity may 
become infructuous. In selection of works, it is necessary to strike balance 
between the immediate need for scarcity works and availability- of funds for spill­
over works in future. 

6.6.10. (viii) Gratuitous relief.-The policy of distributing gratuitous relief to 
disabled and infirm persons had been in existence since long. The rates of gratui­
tous relief in various years of scarcity are indicated below :-

Year 

1%6-1971 

1971-72 

Since October 1972 

Adult 

50 paise 

Re.1. 

Rate of gratuitous relief 

Person 
between 

age group 
12 to 13 

years 

35 paise 

45 paise 

65 paise 

Child 
between 
7 to 12 
years 

25 paise 

35 paise 

45 paise 

Child 
below 
7 years 

18 paise. 

25 paise. 

35 paise. 

In 1965-66. the expenditure on gratuitous relief was Rs. 1·85 lakhs and it consti­
tuted only 1 per cent. of the total expenditure on relief works. In 1971-72 the 
gratuitous relief was distributed to 3,704 persons amounting to Rs. 7·84 lakhs. 
constituting 0·2 per cent. of the total expenditure on the scarcity works. In the 
current year of scarcity, the expenditure on gratuitous relief is Rs. 61 lakhs and 
constitutes slightly less than 1 per cent. of the total relief expenditure. The 
number of persons receiving gratuitous relief in various districts in the current 
year of scarcity, is 66.581 as on 1st March 1973. 

6.6.11. (ix) Drinking Water.-The measures to relieve drinking water scar­
city in 1965-66 mainly consisted of supply of drinking water through bullock­
carts, supply ol boring and blasting machines to the Zilla Parishads to enable them 
to sink new wells or to deepen existing wells in order to augment drinking water 
supply. Abcut 7,000 oil engines were also supplied to the Zilla Parishads for 
irrigation and drinking water. The total expenditure on drinking water suppiy 
\Vas to the tune of Rs. 3·45 lakhs. 

In 1970-71, the late rains in August and September relieved the scarcity of 
drinking water and no extensive measures for relieving the said situation had to 
be tmdertaken. 

In the current year of scarcity, drinking water scarcity is being experienced in 
large number of villages. 

One of significant measure undertaken to relieve the drinking water scarcity is 
the programme of deepening and boring of wells, for augmenting the water 
supply. The programme for deepening and boring is taken up in 2,472 villages. 
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by 1st March 1973. The community wells have been taken up in 4,917 villages. 
out of these wells 409 had succeeded by 1st March 1973. 578 villages are 
being supplied water through 723 tankers and large number of bullock-carts 
as on 1st March 1973. 

For the purposes of deep drilling and blasting of wells, the existing rig 
machines and other boring units are in use in 9 severely affected districts of 
Ahmednagar, Poona, Sangli, Satara, Sholapur, Aurangabad, Bhir, Osmanabad and 
Nasik. 

The measures for relieving drinking water scarcity through digging new wells 
can only be successful if there is an assured source of ground water underneath. 
We have indicated in a later chapter, the measures that are required to be under­
taken as long term solution to the problem of drinking water supply. 

6.6.12. (x) Fodder.-In 1965-66, the fodder scarcity was not so acute but 
as a measure of precauti.on export of fodder. of certain varieties was banned unde-r 
the Defence of India Rules. These included bhusa, gavar, kadba, grass and 
oil-cakes. 1'he stocks in the fodder banks were reserved for scarcity areas but 
were latter allowed to be sold freely after the end of May 1966, when the demand 
decreased. Fodder tagai was also granted to the agriculturist and the expen­
diture in this connection amounted to Rs. 4·41 lakhs. 

In 1970-71, district ban on export of fodder was imposed but was removed after 
the later rains in August and September relieved the fodder situation. Fodder 
tagai was however distributed to the agriculturists. The situation was relieved 
by late rains in August and September and the necessity of opening cattle camps 
was not felt. 

In the current year of scarcity, the fodder shortage is severe as it is third year 
of scarcity in succession. The measures such as grant of tagai were inadequate 
to relieve the shortage. To save as much cattle as possible opening of cattle 
camps, cattle feeding centres became inevitable. The position of cattle camps as 
on 1st March 1973 is shown below :-

District 

Ahmednagar 

Poona 

Sangli 

Sholapur 

Sa tara 

Aurangabad 

Bhir 

Osmanabad 

Nasik 

No. of cattle 
camps cattle 

feeding centres 
opened 

4 

9 

7 

7 

17 

24 

Capacity Cattle admitted 

16,000 4,08S 

10,000 2,700 

9,000 47 

4,737 4,293 

7,100 760 

12,150 4,525 

-----------------------------------------------------
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Cattle from Aurangabad, Bhir and Osmanabad districts are taken care of in the 
cattle camps, in Vidarbha districts, particularly in Buldhana, Amravati and 
Y eotmal districts. 

Besides cattle camps following measures have been undertaken :­

(i) Procuring of fodder from other states through co-operatives. 

(ii) Cultivation of fodder on the lands in charge of universities and State 
Farming Co-operation. 

The fodder tagai has been distributed extensively in the districts as follows 
as on 1st March 1973 :-

Ahmednagar 

Poona 

Sa tara 

' Sangli 

Sholapur 

Aurangabad 

Bhir 

Osmanabad 

Nasik: 

District Amount in lakhs (Rs.) 

14·20 

11·75 

13·03 

20·79 

24·35 

11·85 

42·72 

31·23 

27·95 

The exact figures of cattle population that will require the assistance are not 
available. In the absence of authentic data relating to shortfall in fodder stocks 
including carry over of stocks from earlier years, it is difficult to comment on 
adequacy of measures. 

6.6.13. (xi) Distribution of Sukhadi.-Owing to the prevelance of scarcity 
conditions the rural population becomes emaciated. Non-availability of sufficient 
grains in open market and fair price shops further deteriorates the situation. In 
order to supplement the normal food requirements, with nutritional food and 
build up resistance in this population, the programme of distribution of " Sukhadi" 
was undertaken. 

6.6.14. (xii) Medical Relief.-Scarcity Mannual provides for provision of 
medical relief and other arrangements for the labourers working on scarcity works. 
However no necessity for such special measures was so acutely felt in the past 
scarcities of 1965-66 and 1970-71 and 1971-72. But during the current year of 
scarcity we understand that instructions have been issued to the Deputy Directors 
of Health Services in-charge of circles to depute medical officers and sanitary 
inspectors to the scarcity work sites for rendering medical aid and for carrying out 
immunisation against infectious diseases like small-pox, cholera and tetanus. 
Instructions were also given for disinfection of water supplies. 
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As the magnitude of relief increased and the number of relief worb multiplied 
it was not possible for normal health staff to cope up with the medical needs of 
the labourers on each and every work site. It was therefore nece~sary to mobilize 
the services of doctors and interns of the medical college in the State- to supple· 
ment the medical relief. 

The Maharashtra Scarcity Relief Committee also took steps to strengthen the 
government efforts and due to its initiative a number of such medical teams have 
been working in the 9 acutely affected districts. ·A team normally consists of 
2 senior doctors and 10 interns. It generally operates from its headquarters to 
the scarcity works located within 32 to 40 kms. The work of the team consists 
of physical examination, diagnosis, distribution of medicines and vitamines 
supplies. A single team normally covers about 350 to 500 persons per day. 

To co-ordinate the various agencies and execute the programme of medical aid 
atfectively a Directorate of Medical Relief li~s been created. The medical aid at 
present is being rendered in the form of mobile medical service and this is being 
achieved through co-operation of various agencies which have provided vans and 
drugs. Pharmaceutical industries have helped by supplying drugs worth one 
crore rupees. . Other essential drugs are being bought from grants placed at the 
disposal of the Directorate. 

All these steps have been fairly successful to ensure mass immunisation of the 
rural population from epedemics. 
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TABLE No. 
Number of Scarcity ------

Serial District No. of 1960-6! 1961-62 1962-63 1963-64 1964-65 
No. villages 

(1961 
census) 

1 2 3 4 5 6 7 8 

• J ~ 1 Thana 1,629 

' ~- 2 Kolaba 1,957 18 9 12 10 IJ 

()' v -3 Ratnagiri .. 1,520 

I; '~ \ 4 'Nal>ik '1,659 98 99 10 76 49 

I ,-~ ' J ., 5 Dhulia , 1,381 7 125 37 24 3 

;I:'' '~ ·~ 6 'Jalgoan '1,478 15 2 

,e._,~ :.. ~ 7 Ahmed nagar . 1,323 492 214 . 317 I 

I 7- C.'' 8 Poona '1,516 2 100 40 

I' --, . ,_ 9 Satara 1,174, 153 

, :. ~) ~ 10 Sangli . 530 15 12 23 
; . ,. .... ~ 11 Sholapur '952 180 

I ~· 12 Kolhapur •• 1,093 l -

-' 13 Aurangabad '1,976 129 , ' 
I' • ·, 

I ' 14 Parbhani 1,577 

15 BhiF '1,043 '. 84 123 

r: . ~ .. 'J 16 Nandcd 1,386 72. 

: ~ '' ~ 17 Osmanabad '1,411 ' .... 
~ 'I '· ·) 18 Buldhana •• '1,371 321 63 145 

) I- -'1 19 Akola 1,713 "'··· 780 - 479 348 

I b ·;. ~ 20 Amravati •• . 1,968 

i '';, .L, ': 21 Yeotmal '1,924 230 110 388 

?.t .'\ :·-_} ,! 22 Wardha .. '1J73 1,266 153 

1, I ;, '~ 23 Nagpur '1,897 1,087 241 

I '_, 24 Bhandara •. 1,648 1 65 115 10 6 

7· 1-25 Chandra pur .. . 3,368 

38,867 208 4,960 784 1,275 1,144 

*There are no kharif villages 

Source :-Maharashtra Ao 
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I 
Afft•cted Vi/laze• -------

196!5-66 1966-67 1967-68 1968-69 1969-70 1970-71 1!.71-72 1972-73 
Kharif 
villages 

!I 10 11 12 13 14 15 16 

3 1,497 

'\.. ..... 45 4 102 39 184 38 219 
i 
96~ 
: .... 

·~· .. 475 ..1 
I 

tJ' 716 214 38 25 258 211 701 1,366 
• J, 

. I 
) 877 616 191 70 5!1 443 576 832 

' '" 1,323 553 172 15 24 1,414 843 802 

~"' 653 204 214 249 42 666 990 459 . 
~ ,., 1,236 109 184 334 393 386 382 1,124 

I 

_..., 959 279 160 797 

'' ., 387 16 119 182 121 483' 

'469 ..... ····· 95~ 453' * 
•. . I 236 5 912 

' ··.J,205 184 77 105 1,~16 1,971 1,0.57 

;. ..... 227 I,S77 1,099 940 

"· 79 136 108 1,021 1,534 .530 

84 1,386 575 1,161 
..... 312 149 292 1,375 1,423, 1,010· 

1\ 1,291 108 200 151 1,363 907 1,250 

1,537 1,039 231 144 1,713 116 1,315 

253 478 299 400 1,837 574 1,442 

483 881 302 1,783 78, 1,799 . 

833 60b • 679 173 1,360 1,263. 

711 915 . 885 !81 1,829 1,434 1,228 . 

1,135 458 66 1 17 25 722 

1,100 376 27 1,200 47l 1,36-i 

l4~ ~ \ 
16,151 7,040 4,083 962 2,02,6. 22,992 ~4;695 24,797 

----
in sholapur district. 

Economic R~vic-w 1 CJ72-73. 
H 4t85-P. 
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TABLE No. 
Important Scarcity works during 1970-71 

Irrigation and Percolation Tanks Canal Works etc • . 
During 1970-71,1971-72, During 1972-73 (upto 

31st December 1972) 
Serial 
No. District 

No. of No. of No. of No. of 
works works works works 
taken completed taken completed 

1 2 3 4 s 6 

1 Thana 

2 Kolaba 7 3 1 3 

3 Ratnagiri 

4 Nasik 31 2 18 2 

s Dhulia . 39 3 23 2 

6 Jalgaon 56 1 16 

7 Ahmednagar •• 204 15 112 15 

8 Poona 115 40 41 23 

9 Sa tara 60 10 29 8 

10 Sangli 204 2 196 2 

11 Sholapur 55 2 52 

12 Kolhapur 

13 Aurangabad .• 59 16 

14 Parbhani 41 10 2 1 

15 Bhir 123 20 76 17 

16 Nanded 120 36 35 5 

17 t>smanabad •• 59 26 48 26 

18 Buldhana ~7 4 22 3 

19 Akola 125 194 15 13 

20 Amravatl 100 92 ' 1 

2.1 Yeotmal 120 19 61 13 

2.2 Wardha 22 ~ 

23 Nagpur 51 24 19 7 

24 Bhandara 

2S Chandra pur •• 64 19 40 12 

1,692 448 819 146 

(Source : Maharashtra An 



Hs 

J1 
ro. 1972-73 (up to December 1972) 

Soil Conservation Works Road Works 

During 1970-71, During 1972-73 During 1970-71,1971-72 During 1972-73 upto 31st 
December 1972 1971-72 upto 31st 

December 1972 

Areas 
covered 

(in hectares) 
7 

168 

11,383 

13,992 

50,909 

36,344 

17,730 

14,320 

17,725 . 

51,522 

2,464 

1,42,221 

57,544 

1,35,44i 

59,962 

1,58,230 

60,465 

21,538 

20,330 

10,893 

1,505 

23,025 

3,400 

4,17,818 

Economic Review, 
H 44R~-Rn 

Areas 
covered 

(in hectares) 
8 

138 

6,134 

21,733 

11,844 

9,648 

7,577 

11,577 

22,715 

64,035 

18,226 

1,05,434 

38,957 

67,930 

32,300 

379 

5,630 

293 

905 

13,876 

271 

4,39,631 

1972-73. 

Total road 
length 

completed 
(in Kms.) 

9 

21 

1,669 

1,473 

3,423 

5,015 

2,439 

60 

1,340 

2,812 

78 

3,488 

3,790 

2,358 

3,862 

2,933 

2,887 

2,253 

2,395 

3,187 

1,664 

1,564 

1,215 

50,971 

Road length 
brought to a 
safe stage 
(in Kms.) 

10 

22 

1,669 

1,110 

2,052 

3,078 

2,439 

906 

3,352 

27 

2,940 

2,936 

1,S35 

2,919 

2,481 

2,005 

2.232 

1,6§7 

2,116 

1,206 

641 

526 

38,971 

Total road 
length 

completed 
(in Kms.) 

11 

13 

254 

265 

339 

2,160 

557 

60 

924 

1,612 

664 

594 

424 

168 

1,207 

818 

52 

135 

880 

1,202 

56 

935 

12,633 

Road length 
brought to i1 

safe stage 
(in Kms.) 

12 

22 

254 

265 

112 

1,296 

551 

630 

1,432 

640 

30 

264 

768 

268 

226 

.... 
392 

28 

486 

7,670 
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CHAPIER VII 

LONG TERM STRATEGY 

7.1. We have earlier distinguished between economically backward areas and 
lbe drollght prone areas. The drought prone area may possess all the characte­
ristics of the economically backward area alongwith its drought prone character. 
But it is the insecurity in agrarian condition resulting from the scanty and 
uncertain rainfall which distinguishes it from the economically backward areas. 
Unless steps are taken to overcome this insecurity first by making adequate and 
dependable supply of water available to these areas, hardly any developmental 
measures can succeed in these areas. This insecurity is responsible for the 
deterioration in the economic conditions of the population in that area. At times 
under the severe conditions of drought even the very human existence is brought in 
danger. While the planning for economically backward areas aims at raising 
the level of income ; in the drought prone areas, by force of circumstances its 
primary aim has to be the stabilisation of income--and ensuring the supply of 
basic necessities of human and cattle life such as drinking water and fodder. 
Apart from the problems of increasing the rate of investment and making a correct 
choice of technology to fructify the investment, the main problem of the drought 
prone area is to make the investment itself more secure in the face of uncertain 
precipitation -arid to adopt a technology whfch can. counteract the vagaries of 
rainfall. 

7.2. Generally, the drought prone areas tend to he also economically backward 
ueas because of fluctuation in the level of incomes caused by uncertain and 
scanty rainfall. Hence all the measures essential for the improvement of 
economically backward areas are required to be taken in addition to the improve­
ment in the dependability and availability of the supplies of the water. It is an 
accepted fact that the developmental measures tend to get attracted to the areas. 
where. infra-structure for development exists in preference to the areas where it is 
necessary to create such infra-structure as a precondition for economic develcp­
ment. The regional imbalances are created polarising prosperity and poverty. 
The gap between economica1ly developed area and economically backward area 
is likely to be further widened, if the a;ea happens to be drought prone area, 
unless deliberate attempt is made to develop the drought prone areas in a 
co-ordinated manner. 

7.3. The policies adopted by the government for mitigating the distress caused 
by famine may be considered in the historical perspective. I Till the end of the . 
nineteenth centurj, the government conce1ved ·famine as something of nature ot 
fatality which the government could not prevent : all it could do was to mit!gaf e 
suffering and relieve distress when famine came. The measures to alleviate the 
distress of famine therefore took the form of maintaining essential supplies of 
food, granting relief to agricultunil labourers by starting large relief works and 
granting relief to cultivator class by remission or suspension of land revenue. 
Even in the administration of the relief policy, the influence of laissez faire ro'icy 
advocated by Adam Smith and J. S. Mill was evident and the goverr.meJ•t 
interf~rence was kept to the minimum. No. attempt was made to control the­
(listribution of foo~. or to .._t:eorient the agrarian structure by settling the rights c:t 
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'\'arious classes of cultivators such as tenants and share-croppers whose livipg 
conditions worsened during the famines. The emphasis on measures in relieving 
the distress rather than preventing it was also evidenced by the preference given 
to railway works vis-a-vis the irrigation works. Even though the Famine 
Commission of 1880 emphasised the importance of both railways and irrigation 
works in mitigating the distress of famine and unequivocally expressed in 
favour of giving higher priority to the latter, the public works policy of the 
government favoured railways as protective measure against the famine. The 
Secreta::-~.' cf State is reported to have pressed for railway works before the Select 
Committee of the House of Commons in 1884 rather than pressing the demand 
for the appointment of an Irrigation Commission. 

7.4. However the suffering caused by two famines at the end of the century .. 
the heavy cost on relief and the change in the political climate in the country 

.. forced the government, to revise its options ~ favour of more positive policy. 
The appointment of an Irrigation Commission. in 1901 was evidence in this 
direction. -}'_he Commission prepared a 20 year plan of irrigation, costing Rs. 44 
cror~~ Though. it dispelled the mistaken beliefs of protecting the entire country 
against famine by extending the irrigation, it elaced larger emph~~~s. <>.n_~ro!~gj.yc 
character of irrigatiQ..~QI"kS..! The government also considered and intro­
auced-legislation for giving protection to the various agricultural classes 
engaged 1n-~e production 9Y introduction of Tenancy Law regulating the rent 
and security of the tenure. (_The introducti~~ ~ ;o-~~~= credij . was 811 
attempt in· the directiort of safe a dina th 3a re (; ; ~tef--dass-Hem-tbi 
clute es o t e mone -lenders Though the sympathies definitely shifted in 
favoui'Ofl e agnc tural classe .•and there was a modification in the laissez fairc 
approach, the policies adopted by the government only tinkered with the problems 
posed by the famine. 

7.5. The realisation that the ultimate solution to the problems of poverty an4 
famine lay in the economic development in the country, did not . come in the 
government thinking till the dawn of Independence. After independence and for 
mutation of Five Year Plans a definite attempt was made to accelerate the process 
of economic development. The first Five Year Plan laid emphasis on agriculture. 
The development of agriculture also occupied significant place in subsequent 
plans. It was considered that ~e process of economic growth itself would 
eventually abolish the scarcity. The recurrence of scarcity conditions after Iil· 
dependence particularly the large cale scarcity conditions in 1952-53 in the former 
Bombay State again revived the thinking for the need for a different programme 
for chronically scarcity affected areas. Accordingly, a Fact Finding Committee 
was set up in 1958 under the Chairmanship of Shri N. S. Pardasani to examine 
the economic conditions in all the areas in the Bombay State with a view 
to assess the effects of recurrent famine and scarcity conditions and collecting 
full data regarding the visitation of famine and scarcity conditions and· ether 
relevant information to enable the government to assess the situation. The task 
of naming the areas which could be treated as precarious areas was also entrusted 
to the Fact Finding Committee. The Committee was also required to suggest 
preventive and ameliorat~ve measures to deal with similar threats. 

7.6. The Fact Finding Committee (1960) emphasised the necessity for preven· 
tive measures in the following words. "The policy of adopting scarcity measures 
when scarcity is already in sight has to be substitlrted by strategy of development 
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based on appraisal of the basic deficiencies in the economy of the area. As the 
problem is deep rooted. a phased programme which aims at removing underlying 
causes has to be implemented until the area is made reasonably free from the 
spectre of scarcity ". The Committee further outlined the objective of the 
development effort in the scarcity areas in the following. words : "The develop­
ment measures for scarcity areas should therefore aim at security of employment 
and ~come to the ~eople in these areas. This would generally be obtained by 
enablmg the people m these areas to have at least one assured crop in the year 
and at maximising its yield by developing the land and water resources of the 
areas ",1 The Committee further recognised the inadequacy of normal plan 
schemes to ·alleviate the conditions in the scarcity areas in the following words : 
"The objectives embodied in our plans like increasing per capita incomes making. 
the country self-sufficient in food and rapid industrialisation can, in many cases, 
be achieved quickly or at less cost by a more rapid development of areas which 
already have some advantages or facilities for development. Unless, therefore, 
certain basic conditions are deliberately provided, in the scarcity areas in a co­
ordinated manner and on a priority basis. the future development of these areas 
will continue to remain handicapped and the gap between these areas and others 
would only widen ".1 After outling the essence of the problem of develop­
ment of these areas, the Committee examined policies then existing in relation 
to irrigation, soil conservation, animal husbandry, fodder supply, drinking 
water and development of industri_es with a view to suggest relative priorities in 
the programmes for making. the areas scarcity resistent. In the concluding por­
tion of the chapter on "Approach to the development of the areas ", the 
Committee observed that the conditions in which development measures are 
called for are determined by_physical resources of each region, The Committee 
placed larger emphasis- on the development programme of these areas but 
()bserved : " It is therefore. necessary in framing long term programme for scarcity 
areas except those which are served by major irrigation to include all measures 
which are feasible and to arrange them in the order of priority for the purpose of 
the implementation. the size of the programme being determined by the general aim 
of making these areas free from recurrence of scarcity condition"." The 
Committee also examined in details· the programmes for development of the area 
in each sector and also alternative programmes within the sector. ,... 

7.7. lThere are no major minerals in the drought prone areas. :..The natural 
resources, therefore. consist of_1and...__water and manpower .. The development 
of-tlrought prone areas:-therffore. has to depend mainly on tlie interplay of these 
three natunl resources.J Fuller utilisation of these resources can alone bring the 
development of these areas on par with the other areas. 

7.8. Hence the above approach to the development of drought prone ar~as 
highlights two important considerations of giving emphasis on the preventive 
measures and creating conditions which can assure one crop at least during a year. 
In view of scanty precipitation received by these areas, there are evident limita­
tions for the development of agriculture in these areas. The eradication of 
drought which is a meteorological phenomenon is not within the reach of human 
effort at the existing level of scientific knowledge. Irrigation projects also depend 
upon the rainfall in the catchment areas for the supply of water. Fortunately 

I Report of Fact Finding Committee, 1960, Chapter V, page 17. 
2[bid. Chapter V. 
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che catchment areas of the major irrigation projects which serve the drought 
prone areas in our State are situated in the high rainfall zone and are not 
affected by vagaries of rainfall in the drought prone areas. But there are' 
evident limitations to the area which can be served by major irrigation projects. 

'"The works for increasing the recharge of ground water have also to depend 
-upon annual precipitation for adequately recharging the ground water. Soil 
conservation measures can also not be a substitute for adequate precipitation. 
If precipitation is not adequate, soil conservation measures by themselves will not 
ensure the crop. When total precipitation itself is inadequate, the measures are 
unable to retrieve the drought situation. The capacity of agriculture, therefore, 
to sustain the population in drought prone -areas is limited as compared to the 
~apacity-·o1 agriculture in other. areas and cannot be substantially increased. 
Under these conditions "the measures limited to assure one crop may not. make 
large impact on the living standard of rural population in these areas. There is, 
therefore, imperative need to design measu·res which will diversify the economy 
of these areas by augmenting the employment opportunities in the non-agricultural 
sector. This can be brought about only if' it is realised, that every piece of 
land need not be meant for cultivation in perpetuity even when it is of advantage 
to leave it to other persuits. The nucleus of this thinking is found in the report 
of the Second Irrigation Commission •. 1972 which says, "the concept of food 
deficit areas with the modem development of transport and communication can 
become irrelevant. It is not necessary for every area to produce food ............ . 
Some areas of scanty rainfall, such as J aissalmir region of Rajasthan or Banni 
areas of Gujarath must of necessity be diverted to sheep breeding and cattle 
rearing ".1 Even this approach does not go further than emphasising the develop­
ment of animal husbandry. 

7.9. It has been suggested to the Committee that some lands in these areas 
could be deliberately withdrawn from agriculture and diverted to non-agricultural 
sectors. The process of industrialisation suggested corresponds to the process 
of industrialisation adopted for developing industrially backward areas by 
inducing industrialisation through concentration on building infra-structure around 
8elected growth points. Creation of infra-structure for industrialisation of this 
area should be given higher priority bacause of the precarious agrarian condition 
in these areas. 

7.10. The normal sequence through which a region experiences economic 
development are acknowledged to be as follow :-

(1) Stage of self-sufficient subsistence economy.-
(2) Growth through specialisation in production of primary activities and 

inter-regional trade which can be expected to accompany improvements in 
transport. 

(3) Introduction of secondary industries such as processing of farm and 
forest products. 

(4) Shift to diversified economy with built in internal linkages and rising· 
income and 

(5) Advanced stage of economic development. 

Report of Irrigation Commission 1972. Letter to Irrigation Minister by Chairman of 
Irrigation Commission, pa!!e XIII, paragraph 6. 
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7.11. As is evident from the description of stages, the shift from one stage to 
another implies sectoral shifts within the region. Though the stages describe the 
process of economic development more or less with precision, they are mainly 
of historieal significance, as it is difficult to identify the stage of growth of a 
particular region at a particular point of time. The economic picture of ih~ 
drought prone areas is somewhat blurred in the context of this theoretical frame­
work. Even to-day, the developmental duelism of highly diversified economy in 
one part and subsistence economy in another is reflected in some of the drought 
prone districts. In most of the drought prone districts, inter-regional trade has 

· been taking place .all these years. Agriculture has also been commercialised 
to some extent. So also the mechanised processing of farm products is being 
carried out. But Jhere is stagnation of economy of this region at this level. 
Two main reasons can be attributed for SUch economic stagnation. Firstly, the 
uncertainty in agrarian condition has failed to generate internal process or 
capital formation. Secondly, the infra-structure necessary for development o! 
non-agricultural activities has not been adequately developed to attract external 
capital for initiating non-agricultural or industrial development. In short, lack 
of investible funds and investment opportunities is the main reason for thil 
&tagnation. 

7.12. The objective of planned effort in this areas should have a perspectiv~ 
larger than the measures designed to assure " one crop " and will have to be 
directed towards the stabilisation of income levels and ensuring the growth of 
these areas along with other areas. The planned effort will have to be directe1l 
mainly towards :-

(z) Provision of drinking water and fodder which are basis necessities cf 
human and cattle life. 

(il) Development of all sources of irrigation to the maximum extent. 

(iil) In the areas which cannot be adequately served by irrigation projects:­

(a) Development of agriculture through appropriate dry farming methods 
where the land capability shows that agriculture can be developed success­
fully; 

(b) Afforestation programmes; 

(c) Diversification of economy by augumenting employment opportunities 
in the non-agricultural sector by-

(!) Development of animal husbandry and dairy farming. 

(if) Development of industries. 

7.13. The drought prone areas in our State suffer from severe shortage of 
drinking water in the years of drought. It is the basic necessity of human and 
cattle life which cannot be ignored and assigned a low priority in any programme 
of development. The inadequacy of simple measures of digging wells for 
alleviating this shortage lends sev~rity to the problem of drought prone areas. 
We have outlined in a later Chapter the necessity of storage schemes for 
relieving the drinking water shortage in these areas. It is the declared objective 
of the 15 point programme framed by the government for the removal of 
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JlOVcrty to meet the needs of drinking water of every village by a definite date. 
Tt cannot be denied that it is necessary to consider the entire drought prone 
·areas on priority basis for this programme) 

7.14.} Since sizeable population is to depend upon agriculture in these areas. 
the efforts to mal{e __ agricaltme_a-:viabl~~occupaticin have tci be continued by J3rO· 
vidmg 1rngation wherever possible, increasing the productivity of land through 
soil anQ-water· conservation measures; and adopting crops suitable to the soil· 
climate-ccmplex in these areas.·· Afforestation measures are desirable for 
ecological effects which they produce in giving vegetative cover to the soil and 
thus increasing the moisture retentive capacity. We have outlined details 
of the approach required in each sector in later Chapters. 

7.15. There are large stretches of land in the drought prone areas with shallow 
soils where nothing except grass can be grown even though vain attempts are 
made to grow crops in these areas. It is necessary to adopt the approach of 
land use according to its capability. One of the important effects of such shift 
in the land use will be the fillip which it will give to the development of dairy, 
cattle breeding, and sheep rearing industries. The ready market for products of 
such type of activity already exists in the drought prone areas themselves in the 
big cities and urban areas of these districts. If the infra-structure needed for the 
development of these activities is created by providing adequate number of artificial 
insemination centres, key villages centres and prophylatic measures, this activity 
itself will be able to reduce the burden on agriculture to a considerable extent. 
Besides, it will satisfy the needs of even drought free areas in respect of meat 
and milk. Sheep rearing catt--'also facilitate the development of wool industry 
in these areas. Apart from the creation of necessary infra-structure for the 
development of this activity it is necessary to ensure marketing facilities for 
finished products of these activities, through the creation of marketing organisa­
tion. We have outlined the approach towards the development of these activities 
in the later part of this report. 

7.16. The basic question relating to diversification of economy of these areas 
relates to the creation of capital absorbing capacity for attracting the productive 
investment in these sectors. As in the economically backward areas, the develop· 
ment of a catalytic agent in the form of an urban-industrial infra-structure is the 
immediate task which has to be undertaken in the near future on priority basis. 
The drought prone areas deserve priority in this programme over other indus­
trially backward areas as it may be possible to develop agriculture in the latter 
areas whereas there are limitations for the agricultural development in the 
drought prone area. The improvement of the communication infra-structure. 
particularly railway lines will be pace setter in this direction. 

7.17. This takes us to the problem of spatial distribution of non-agricultural 
economic activity within the region. In under-developed countries, the 
task of regional planning is related with the aspects of development, 
growth and imbalance. The major problem which the spatial planning 
has to tackle is the removal of functional and locational imbalances to prevent 
further deterioration of economic activities. One of the ways suggested for 
reducing the friction between highly industrialised centre and the underdeveloped 
farm economies is to create intermediate centres. In an industrially backward 
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drought prone district one may not come acrross the highly developed urban 
centres. In such areas perhaps, the development of major urban centre itself 
may propel the industrialisation. The system of development centres is to be 
arranged in a coherent manner without overburdening few centres and leavin(J 
the others under-utilised. In the selection of the growth centres in the drough~ 
prone areas the emphasis should be on the availability of infra-structure for 
industrialisation rather than on the agricultural surplus alone which the region 
generates on account of availability of irrigation. 

7.18. In outlining the necessity of spatial planning in the drought prone ar.;as 
for accelerating their transition from precarious agrarian economy to predo· 
minantly industrialised region, we realise that the wholesale conversion of these 
areas into industrialised areas may not be possible. It is only in the areas 
where the deposits of economic minerals are available on a vast scale tha~ 
such transition usually takes place. According to geological experts, tnere is no 
possibility of finding major minerals in these areas. The objective, therefore ha~ 
to be to prevent -the increase in the population depending on agriculture or 
if possible to reduce the existing population depending on agriculture by creating 
larger employment opportunities in appropriate non-agricultural sectors. This will 
result in stabilising the income levels in these areas. For the purpose of ascertain­
ing the possibility of such shifts in occupational distribution, it is necessary to 
delienate industrial potential and indicate the type of infra-structure needed for 
fuller utilisation of this potential. The selection of growth centres, extension of 
concessional finance and the development of urban-industrial infra-structure shall 
be the core of planning in this direction. It is not possible for our Committee 
within the limited time at its disposal to delienate industrial potential, build up 
suitable model for spatial distribution of economic activity and suggest the 
pattern of industrial investment in each of the drought prone districts. Master 
plans for development of these areas will have to be prepared for this purpose 
on the basis of techno-economic surveys. These plans should indicate in an 
integrated manner the programme in various developmental sectors. We 
have indicated the guidelines for selection of growth centres, choice or 
investments and package of incentives needed for accelerating the development 
in a later Chapter. 

7.19. 'I]le __ drgught prone areas should be considere<L~s a _separate unit of 
_planning." The plan· J)enod ··may correspond witnth-e normal plan period. A 
considerable detailed exercise in preparing the perspective plan will be necessary 
to demarcate the areas where according to the land capability use it is possible 
to make agriculture a viable occupation either through 'extension of dry farming 
methods or extension of assured sources of irrigation or areas where the develop­
ment of subsidiary occupations such as cattle~ breeding. dairy farming, etc. will 
be successful. The plan will have to deliemte the industrial potenti:ll in th~ 
area which can reduce or at least minimise the dependence on agriculture. The 
size of plan, its phasing over a period of years, priorities among the sectors and 
within the sector will have to be detailed. Since drought is a recurrent featur.! 
of these areas, we are of the opinion that a contingency plan indicating an 
alternative pattern of activities to be adopted in the drought years for relieving 
immediate distress will have always to be kept ready. 



CHAPTER VIII 

IRRIGATION 

8.1.1. Inadequacy of water being the principal result of a drought situation, 
ways and means for improving the availability of water to the maximum possible 
extent has to be the key note of the development of the drought prone areas. 
This can be achieved in the following ways :-

(i) Conservation of all water precipitating on the water deficient areas. 
Iii) Storing the water during the periods of intense rainfall and using it in 

the subsequent lean periods. 

(iii) Transferring the water from the high rainfall tracts to the low rainfall 
tracts. 

(iv) Adopting a conjunctive use of surface water and ground water together. 

8.1.2. We have discussed at length the water conservation techniques requirl!d 
for the agricultural fields in a separate chapter on Agriculture in this report. 
The remaining three measures fall under the broad category of ' Irrigation •. 
Because of the scanty water resources of these areas, the techniques of Irrigation 
lind measures for the development of water resources deserve to be studied 
thoroughly. 

Earlier Co"l.'Pissions and Committees of Inquiry. 

8.2.1. That Irrigation can only bring solace to the drought affected tracts has 
been long recognised by several commissions and committees of inquiry appointed 
in the past, the more important amongst them being-

(!) The Second Famine Commission, 1896-98. 
(il) The First Irrigation Commission, 1901-03. 
(iiz) Irrigation Inquiry Committee, 1938. 
(iv) Surveys by the Gokhale Institute of Politics and Econ9mics, 1940. 
(v) Fact Finding Committee, 1960. 

(vl) Maharashtra Irrigation Commission, 1962. 
(vii) Second Irrigation Commission, 1972. 

8.2.2. The earliest protective irrigation works such as the Mutha canals with 
Storage at Khadakwasla, Krishna canals with weir at Khodshi and Nira left 
bank canal with an old small storage at Bhatgar and diversion ex Vir were taken 
up as back as in 1870 and were even completed before the close of the century. 

8.3.1. The Second Famine Commission set up by the Government of India after 
the famines of 1896-97 had recommended that among the measures that may 
be adopted for giving India direct protection from drought, the first place must 
unquestion~bly be a'ssigned to works of irrigation. The Government of Ind!a ~.lso 
endorsed this view and appointed the First Irrigation Commission of 1901-1903. 
The famines of 1876-78 and 1896-98 had already highlighted the need to extend 
'irrigation as a protective measure' against future famines. The First Irriga· 
tion Commission ascertained ' the utility of irrigation under local conditio11s of 
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~gri~ulture whether in generally increasing the produce of the land or in secur­
mg ·!t .from the effects of failure of rainfall', and laid down 'a set of criteria 
for judging tlJ.e feasibility of proposals for irrigation work subject of course to 
the all importa~t reservation that ther~ should be no lim~t to the expenditur~ 
where human hves and safety were mvolved •. The Commission took into 
consideration such factors as the estimated total cost of famine relief works in 
a tract for the preceding 25 years, the population of the tract and the per capit::t 
area which should be protected by irrigation. After weighing these factors, it 
concluded that Government should be prepared to face an expenditure equal 
to three times the future annual cost of famine relief and remissions of revenue 
for the sake of preventing famine altogether. ' According to the Commission, 
protective works could be sanctioned, without hesitation when the-caprurr cost 
was not likely to exceed thirty times the net revenue or whenever a net return 
uf three per cent on the actual outlay could be anticipated. 

8.3.2. The more important public works recommended by that Commission. in 
the present areas of Maharashtra were the following :-

(1) Chankapur storage on river Girna, 
(2) Maladevi storage on river Pravara, 
(3) Storage works on the river Gunjavani to feed the Nira Right Bank Canal. 
(4) Catchment areas ·Of all rivers originating in the Western Ghats to be 

investigated for locating as many storage reservoirs as possible to provide 
irrigation to scarcity tracts. ·· 

Chankapur tank on Girna river was accordingly completed in 1911. Godavari 
canal and Pravara canals (with storages at Darna and Bhandardara respectively) 
were completed in 1916 and 1938. The work of the Nira Right Bank Canal with 
a supporting storage at Bhatgar was commenced in 1924 and completed in 
1938. The earlier concern for irrigation works appears to have gradually 
slackened despite the fact that the constitutional reforms of 1919 had authorised 
the Provincial Government to raise loans for protective works if they could not 
be financed from current revenues or from the Famine Insurance Fund. 

8.4. Beale's Report. 
8.4.1. Realising the need for enhancing the irrigation facilities for the drought 

prone areas in Maharashtra, Mr. H. F. Beale, Superintending Engineer had b-een 
directed by the Government of Bombay m 1902 to make a hydrugraphical and 
hydrological survey of a certain portion of the Bombay Presidency in which 
an unfailing supply of water could be counted on and where also this water 
could be used for the irrigation of lands liable to a very fluctuating rainfall and 
to occasional droughts. After making an extensive study of all the areas of 
the state which are prone to drou5ht, Beale submitted his memorable "Report 
on Protective Irrigation in Deccan" in 1910. In the mean while, protective 
Irrigation projects with storages on the river Darna near Aswali and on Pravara 
at Bhandardara in the Up Ghat catchments were taken up. Later, on the basis 
of the surveys made by Mr. Beale., a storage project in the Nira valley at 
Bhatgar was taken up. All these projects executed have given not only effective 
protection but also prosperity to four tracts with a total area of over 1·5 lakh 
hectares from the chronic scarcity districts of Nasik, Ahmednagar. Poona. Satara 
and Sholapur. In all these schemes the heavy precipitation in Sahyadri ranges 
is stored and transferred for utilisation in the area receiving scanty rainfa~l. 
These schemes have shown how irrigation . completely changes the econonuc 
<:ondition of the tract which was onceracing famine: 
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8.4.2. Out of the projects Beale had suggested as protective works, the follow~ 
ing have been subsequently taken up after independence and are completed· ot 
are nearina completion by now :- · 

(1) Gangapur on Godavari benefiting Nasik District and irrigating 23,257 
hectares. 

(2) Vir storage on Nira benefitting 26,710 additional hect<J.res in the Nira 
valley. 

(3) Khadakwasla project (Stage I) covering 31,162 hectares of acute scarcity 
area from the Dhond Taluka of Poona district. 

(4) Girna Project with storage at Panzan-for an irrigation potentia~ of 
57,115 hectares. 

(5) Mula project in Ahmednagar district benefitting 64,347 hectares of a very 
acute famine area. 

In addition, a small scheme on Ghod river -has also been completed bene­
fitting 25,300 hectares from famine tract. ·These six schemes now provide 
protection to an additional area of over 2·0 'lakh hectares in the drought areas 
of Maharashtra. The rest of the projects surveyed and suggested initially by 
Mr. Beale have. since been included with suitable refinements and modifications 
in the Master Plan for the development of the Godavari and Krishna basin 
published in the year 1969 by the Irrigation and Power -Department. When these 
are completed, protection will be available to" an additonal area of 10,96,600 
hectares. Some of these projects are under execution at various stages vide 
Appendix No. I. 

8.5. Irrigation Inquiry Committee. 1938. 

8.5.1. The importance of major irrigation with laid out canal systems as an 
effective-protective measure for scarcity areas got another formal recognition by 
the report of the Bombay Irrigation Inquiry Committee presided over by Late 
Shri M. Visvesvaraya (in 1938), which said that a canal system of the Deccan 
primarily designed to protect the country against famine has succeeded in doing 
so in the areas served by the canal. The very great fall in the ~-~ndi.t:ure on 
famine relief since opening of the canals can v~iiabl~l)e attributed to 
the1r-existence.aooto the protection which they have afforded to those parts of 
the country against famine. 

8.6. Survey by Gokhale Institute of Politics and Economics: 1940. 

8.6.1. In the report on the survey of the direct and indireCt benefits of the 
Godavari and Pravara canals, Prof. D. R. . Gad,gil, Director of Gokhale Institute 
of Politics and Economics in 1942 brought out the greater social benefits of such 
irrigation works in the drought areas in comparison with the other areas with 
favourable rainfall in the following words. "The measure of success of if!igaJi.9n 
work has also to be judged in relation to the opportunities created for~ employment 
of-capital and labour resources. The actual benefit_ ~II thus .. depend on the 
degree to which labour-and cap1fal- resources were previously under employed or 
employed in a manner distinctly less remunerative than those available after publi~ 
in\)estment. In economy like that of the Bombay 'Deccan: where under•employ­
ment of the labour, livestock and other resources is notoriously chronic the effects 
of such investment must act in a specially beneficial manner much more so than 
they would in a richer tract with less part time idle labour". 
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8.7. Fact Finding Committee of 1960. 

8.7.1. The problems of the scarcity areas were gone .into afresh by the "Fact 
Finding Committee for Survey of Scarcity areas in Bombay State" in 1960. The 
<X>mmittee suggested that the development measures for scarcity area should 
be taken as an integral part of the • Plans ' and implemented in accordance with 
a phased programme. because irrigation works in particular require time in 
survey. preparation and execution. The Committee recommended that provision 
of the irrigation facilities would generallY bet:ne-·most important measure._ in 
any development programme of the area.t iW ell Irrigation being a costly mode of 
irrigation. particularly in view of the fact that certain wells are foin:idmcapable 
of striking water. should be resorted to only where the flow or more economical 
modes of providing irrigation are not available. 

8.7.2. The Fact Finding Committee of 1960 also recommended that in the 
scarcity areas. for tracts with shallow and medium soils. where contour bonding and 
dry farming methods are practised. irrigation water may be provided by a small 
water dose in the scarcity areas to enable cultivators to bring their crops to 
maturity with a very light irrigation. About 20% of the area in the irrigation 
.command (extended) was recommended to be reserved for such a treatment. 

8.7.3. Further. as the ground water resources in irrigation commands get invari­
ably enriched. the Fact Finding Committee (1960) felt that it should be possible to 
exploit underground water resources for extension of irrigation in the command of 
the canal in the scarcity area. The Committee therefore recommended that major 
irrigation schemes combined with wells and lift irrigation should be provided so 
as to cover as large an area as possible. Later the Irrigation Commission of 
the Government of India also endorsed this view and stressed the need for taking 
ground water resources into account while preparing river basin plans parti­
cularly where ground water supply is expected to improve with the advent ct 
canal irrigation. 

8.7.4. The Fact Finding Committee of 1960 had suggested high priority to the 
major and medium schemes that would benefit the scarcity areas. The Committee 
had then clearly observed that scarcity areas have been exposed to repeated 
failures of crops for a long time ; their economy to-day is precarious and it is 
necessary to make up for lost time by starting major irrigation works for these 
area~; as early as possible. The present position of the schemes suggested by the 
Fact Finding Committee of 1960 is as shown in the Appendix No. II enclosed. 

8.7.5. As pointed o~arlier in our Chapter on criterion and identification of 
drought affected areas.lthe Fact Finding Committee of 1960 has not identified a 
large part of the aft'ecteaareas. because of their sole reliance on data of Annewaii 
and declaratien of scarcity. We have since identified on the basis of rainfall all 
the drought prone areas. We find that number of irrigation works have been 
1aken vp in the areas now identified by us as drought prone but not identified 
as scarcity affected by the Fact Finding Committee in 1960. In addition four 
medium projects not mentioned by the Fact Finding Committee in their repQrt 
of 1960 have been taken up in the areas identified by them as scarcity affected. 
A list of such works having a total irrigation potential of over 2 lakh hectares 
is given in Appendix No. III enclosed. 

8.8. Maharashtra l"igation Commission of 1962. 
8.8.1. All the proble~s of irrigation in the State as a whole received a careful 

and comprehensive consideration at the hands of the Maharashtra State Irrigation 
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Commission which submitted its report in the year 1962. The Commission 
recommended, amongst other things, that-

(1) the water resources of the State both the surface and underground should 
be fully .exploited within the shortest possible period and that this be done 
by 1980; 

(2) the total water resources both surface and underground . are enough 
only for-abouC 30 per cent. ··or the ·cultivated area. It is therefore necessary 
to disperse the benefits of the irrigation over as large an area of the State 
as physically possible ; 

(3) the meagre water resources must be stretched as far as possible ; 
( 4) the water rate structure should be so designed as to recover in the shape 

of water rates recurring costs including interest charges to the full extent ; 
(5) with a view to achieve maximum utilisation of the available water 

resources, water of lower dependability, up. to 50 per cent. should be,.hamessed 
in those basins where the available yield of 75 per cent. dependability is 
inadequate ; 

(6) wherever possible flow irrigation should be combined with lift irrigation: 
(7) in the areas not within the command of irrigation projects, underground 

water resources should be exploited to the full. An underground water 
resources investigation survey should be initiated forthwith and carried out 
throughout the State. 

l.nese recommendations have been accepted by the Government of Maharashtra 
in 1964 vide extract of Government orders at Appendix No. IV. 

8.8.2. With particular reference to the scarcity areas. the Commission observed 
that until about 1930, preference was being given to the traditionally known 
scarcity areas in the matter of location of irrigation projects. This was on the 
lines of Mr. Beale's report. "Most of the existing irrigation works were laid out 
to serve extensive portions of the scarcity areas but development was allowed 
to take place according to local response and the need, from a purely technical 
point of view, of utilising irrigation water as near the upper reaches of the canals 
as possible, to save transit losses. The contemporary experience is that farmers 
located in the irrigated areas, particularly where perennial cash crops can be 
grown become much more prosperous than even those in areas of assured rainfall. 

· The result has been that development of irrigation has been lopsided, in SQ far 
as these pocket~ of all round prosperity have been confined to narrowly circum· 
scribed areas. In short, the social aspects of distribution of benefits of irrigation 
water have not been given sufficient weightage ". The Commission, therefore, 
recommended that in each river basin irrigation should be spread over as large 
an area as possible permitting the development of pockets of prosperity all along 
the river course from the reservoir to the State's borders. 

8.8.3. In order that areas along the canals, but out of their command, shoutd 
also be eligible to the benefit of irrigation, they recommended that 'cultivators 
·should be ~llowed to pump water from the canals by paying normal rates of 
irrigation'. ·They also recommended that 'other forms of irrigation such as 
wells, should be concentrated in areas which will not be reached by schemes 
providing flow irrigation •J To achieve equitable distribution of the irrigated 
area the Commission recommended that fresh applications for irrigation water 
should also be accommodated by reducing a sanctioned area of existing irriga· 
tors to the extent necessary. 
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8.8.4. With a view to enable an asse~sment to be made of the benefit of the 
irrigation, the Comniission proposed that socio-economic survey of area proposed 
to be brought under irrigation should be carried out before construction of 
a project and also subsequently. For continuous review of the implementation 
of the irrigation policy, the Commission suggested that Maharashtra State Irriga­
tion Board should undertake this task. An examination· of the irrigation policy 
should be undertaken every 10 to 15 years by the appointment of special com­
mission of inquiry. 

8.9. Second· I"igation Commission of Government of India (1972). 

8.9.1.. RecenttyfSecond Irrigation Commission was appointed by the Govern· 
ment of Ind1a in 1969 stating that "the drought condition in the last four years in 
several parts of the country and that continued food shortage have brought 
into sharp focus the importance of providing greater irrigation facilities. In 
this context the maximum exploitation of both surface and ground water resource! 
within the next four to five plan periods needs greater emphasis and attention"_, 
The Commission's terms of reference, amongst other aspects, requested from the 
Commis~ion-

(1) A report on the contribution made by irrigation to increasing the produc­
tivity of land, and providing insurance against the vagaries of rainfall. 

(iz) An examination in detail of the irrigation facilities available in chroni­
cally drought affected and food deficit areas, and suggesting essential and 
minimum irrigation works to be taken up promptly in such areas. 

8.9.2. The Commission recently submitted its report in March 1972 and 
observed tha(meaningful irrigation policy of India must have national objectives 
of a socialistic pattern of society:-t The Commission, therefore, felt that it would not 
be in consonance with such ;(pattern to concentrate our irrigation effcrt in 
areas with the most favourable climatic, soil and topographical conditions, 
even though such an effort would cost less and would certainly give a substantial 
increase in production, if this meant postponing irrigation indefinitely in less 
favoured areas, where the agricultural population, is carrying on a precarious 
fQrm of subsistence agriculture. ) 

8.9.3. Accordingly, the Commission has supported adoption of liberal 
policy in respect of irrigation works in the drought areas and has recommended 
that the benefit cost ratio in respect of major and medium works in those areas 
may be relaxed upto unity. The Commission noted that the Maharashtra 
Government already allows the relaxation in B.C. ratio in respect of Irrigation 
schemes costing less than Rs. 3 crores. (!o achieve the implementation of 
such work'i, the Commission also stated that it is necessary to provide special 
loans at a concessional rates to the States to facilitate the construction of irri­
gation works in the drought areas. ] 

8.9.4. The Irrigation Commission analysed the possible goals of an irriga-
tion policy under three heads-

(z) Maximum production per unit of area, 
(ii) Maximum production per unit of water. 
(iit) Maximum area served. 

and recommended that generally 'the aim cf our canal syste-m shou1d b~ mx"Ci­
mum production per unit of wakr rather than max~misJtiL'n of areas served as 
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latter would involve wasteful use of water which is very scarce throu&!!. .lar~er 
wastages in the canal system apart from the heavy capital invested'. LBut the 
main ingredients of suitable irrigation policy for the drought areas in particular 
was indicated by the Commission as below-

(1) For the Chronic Drought areas 

(a) first priority to be given to the provision of drinking water ; 
(b) the next priority may be given to the industries in view of their small 

requirements and income generating potential ; 

(c) after meeting domestic and industrial requirements, the balance of water 
to be used in growing such crops, grass or trees or for animal husbandry, 
to maximise the income per unit of water. 

(2) For Drought areas. 

The main policy for drought areas should be' the conjunctive use of water from 
rainfall, surface and groundwater sources, and the introduction of a crop pattern 
which would provide optimum protection from drought and at the same time 
ensure a reasonable and reliable income per hectare. Irrigation works in the 
area should aim at giving 'protective ' irrigation to as wide an area as possible if 
necessary, by introducing the principle of localisation. 

8.9.5. With regard to the size of projects, the Irrigation Commission has 
observed that " the surest way of providing assured irrigation in a big way is to 
harness the flow of rivers with big storages. They have large catchments and any 
variation in rainfall or season~ tluctutions in downpour would not affect these 
reservoirs to the same extent as it does in the case of small tanks. During the 
droughts in 1965 and 1966 the failure of such small tanks was widespread~'. 

8.9.6. It is true that large number of projects are held up on account on inter­
State river disputes. The Irrigation Commission therefore feels that the 
projects which are supposed to give a coverage to the drought zone should be 
taken up immediately on priority to those projects which do not afford protection 
to a drought zone, by using the water releases already earmarked for the land in 
non-drought zone. 

OUR RECOMMENDATIONS 

8.10. Storages in Sahayadri 

8.10.1. Fortunately, the drought prone areas of our State are located on the 
downstream of a heavy rainfall zone of the Sahyadri ranges receiving normal 
precipitation of 2000 mm. on an average. Counting only the areas above the 
1000 mm. of precipitati.on. this area of 7058 sq; km. receives in all 325 T.M.C. of 
water of which at least 250 T.M.C. can be considered as a net water surplus of 
normal precipitation years available for transfer to the drought prone areas on 
the downstream. This water surplus of the high rainfall tract alone can mitigate 
the distress of a large tract of over 20 lakh hectares at 30 per cent intensity of 
irrigation in the gross command and with appropriate crop pattern i.e. about 20 
per cent of drought area by assured protection. This is a substantial contribution 
on the background of the fact that the net irrigation potential in the entire State 
was estimated at only 30 per cent of the culturable area by the Maharashtra 
Irrigation Commission in 1962. 

H 4485-9; 
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8.10.2. Good dam sites are also available close down the slopes of Sahyadri. 
There the cost of major storage hardly exceeds Rs. 8000/Mcft even in the present 
days. Because of the narrowness of the valley and less water spread, the 
submergence of cultivable land is less. Evaporation losses from the reservoir 
surface are also low ; in contrast to the large submergence and evaporation 
losses caused by the reservoirs in the plains. Foundations are also generally 
good. Very successful and economic irrigation storages can therefore be built 
up in this tract rapidly. 

8.10.3. Such projects as mentioned in Appendix No. V stand already included 
in the master plan of the Godavari and Krishna basins. Some of them are 
already under construction. All these need to be pursued with the utmost priority 
to provide assured protection to a large tract of chronic scarcity which can get 
a satisfactory protection from some of these schemes and hence their special 
importance. The Fact Finding Committee (1960) had already stressed the 
importance of most of these schemes. 

8.11. · Planning for 50 per cent. dependable yields. 

8.11.1. At present the irrigation projects are arbitrarily being designed to 
utilise 75 per cent dependable flow. This amounts to non-utilisation of, at least, 
as high as JO per cent of the water resource available in nature at the prospective 
reservoir sites vide Appendix VI. There is hardly any justification for leaving 
th~ valuable resource of water so largely unutilised in the drought areas. Our 
aim will have to be to maximise the utilisation of the water resource available in 
nature. With the present arbitrary choice of 75 per cent dependable yield, water 
in every 3 out of 4 years is being allowed to spill over into the river. In the 
irrigated tract, this approach gives a total water availability for irrigation over 
a period of years as high as 92 per cent of the irrigation potential in the aggregate. 
Even if we use 50 per cent dependable flows .at the reservoir site the total water 
availability in the irrigation tract remains as high as 83 per cent vide Appendix VII 
enclosed, which is quite good for prosperous agriculture. \The agricultural economy 
which is highly dependent on the vagaries of rainfall, 1iaving a variability co­
efficient of the annual rainfall as high as 30 per cent and of the monthly rainfall 
in monsoon months as high as 100 per cent, can get very well stabilised with an 
average availability of water as high as 83 per cent for the agriculture. When 
reservoirs are planned for 50 per cent dependable flows at the dam site, about 
20 per cent of the water resource available in nature at the dam site will still be 
left unutilised vide Appendix VIII. The planned utilisation then gets enhanced 
by 30 per cent over the one planned for 75 per cent dependable yield. This 
will then be a major step in harnessing the nature's resources for protection to 
extensive drought areas. 

8.11.2. The present arbitrary level of high dependability being insisted upon by 
the C. W. & P. C. has put an artificial and severe limitation on the total area 
that could be protected by irrigation. Considering the paramount importance of 
irrigation in the economic development of the drought area in the State, it is neces­
sary that for the projects for which irrigation command is physically available, the 
storages should be planned for 50 per cent dependability. 'for example, in the 
case of Kukadi and Upper Godavari Projects which benefit the scarcity areas of 
Ahmednagar and Nasik districts respectively, the economic studies of utilising 
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the flows of lower dependability of 50 per cent for Kukadi and 60 per cent for 
Upper Godavari, enclosed with this report as Appendices IX and X show that. the 
B. C. ratios of these two projects remain as high as 1·75 and 1·85 even when 
planned for 50 per cent and 60 per cent. dependable yields, respectively at the 
reservoir sites. These two projects are at present under construction. The 
Committee strongly recommends that their planning should be immediately 
reviewed to maximise their irrigation potential on the lines suggested above. On 
similar lines, the planning of the following other . projects which are yet to be 
;taken up for construction or are under construction needs to be reconsidered 
immediately to maximise irrigation by extension of canals further into the 
.drought areas. 

District Name of Project Talukas to be protected by 
extending the Irrigation. 

1. Poona Chaskaman Sirur. 
2. Sholapur Bhima at Ujjani Mangalwedha and 

Sholapur. 
3. Sholapur Sina at Kolegaon Madha and Moho!. 
4. Sa tara Krishna at Dhom Koregaon. 

Krishna at Arphal Khanapur and Tasgaon . 
5. Ahmed nagar Sina at Nimgaon . Karjat and Karmala. 
6. Nasik . Karwa Niphad .. 

8.11.3. It is also necessary that the extension and remodelling of the existing. 
canal systems is considered setiously to extend the protective irrigation to a 1arge 
drought tract. Such extensions and remodelling are called for on the following 
canals along with the taking up of additional storages in the catchments to tap 
the balance potential between the 75 per cent and 50 per cent recurrence yields 
such as at Morewadi on Mula. 

District Canal Benefitted drought talukas 

1. Nasik Godavari Left Bank. Vaijapur, Gangapur and 
Paithan. 

2. Ahmednagar Mula Right Bank. Shevgaon and Pathardi. 
.3. Nasik Gima Right Bank (Fed .Malegaon. 

from Chank:apur 
storage). 

4. Ahmednagar Ghod Left Bank. Karjat and Karmala. 
5. Sholapur Nira Right Bank. Pandharpur and Sangola. 

8.11.4. It is necessary that in all future projects . benefitting drought areas, 
reservoirs should hereafter be planned for harnessing 50 per cent. dependable 
yields such as at Natambi on Nira and Chaskaman on Bhima. 

18.12 Monsoon surpluses for recharge of water table. 

8.12.1. ~ Even after utilising 50 per cent. dependable flows, the natural flows in 
the river after the reservoirs are full, in the monsoon of good years i.e. once in 

H 4485-9a 
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2 years, cannot be utili~ed and will spill into the rivers. The extra flow of the 
river can be utilised in good years for charging the underground water table at 
the eastern tips of the canals-which lie in the drought tracts. Trenches along 
the murumy open lands can be taken as scarcity works and fed by the surplus 
waters from the canals in the good years. As a typical case, the study of the 
flood hydrograph of Mula river at Baregaon Nandur dam site indicates that 
normally a flow over 600 cusces will be available for a period of one month after 
the filling of the reservoir in monsoon. Mula right bank canal has a spare capacity 
of about 700 cusecs and hence it should be possible to divert the spill across the 
dam through the Mula right bank canal for recharging the groundwater in th~ 
tail areas of the project. About 1,500 Mcft. can be utilised for the purpose. 

8.13. Small Tanks. 

8.13.i[ Major and medium projects with storages in Sahyadri as planned today, 
though best suited to serve the purpose of eliminating scarcity permanently from 
the drought prone areas, cannot cover all the tract and can extend protection to -
only 20 per cent of the area· in the drought zone. Moreover, apart from the 
principle aim of assured protection against drought. supplementary measures for 
general rise in the economic standard of this drought area are also required to 

be taken by making the maximum possible use of the available water in this 
tract through smaller and dispersed storages all over the tract. Rain 
precipitation is unfortunately not uniform and 90 per cent of it takes place under 
the rain storms conditions in a short period of 10 days causing flooding of the 
nallas and rivers temporarily. Unless this water is arranged to be stored and 
channelised to the fields, it goes waste to sea and hence the need for development 
of storage tanks, small or big, at all the possible sites throughout the drought 
area.1 --8.13.2. It is true that recent advances in agriculture have opened up the 
possibility for increase in production particularly with the use of high yielding 
seeds, fertilisers and pesticides. But this increase is feasible only under irrigation 
facilities in the drought areas. The farming practices can no doubt obtain better 
yields, but results achieved can at best be a fraction of those possible in irrigated 
areas. As can be seen from the table No. 2 mentioned later at paragraph 8.20.2, 
the yields of rabi jowar, wheat, groundnu.t. grams, pulses and chillies increase 
three folds under irrigated conditions. CJt is, therefore, necessary to cover 
as large areas from the drought zone as physically possible by irrigation facilities 
to maky.dequate water available for agriculture, at least. in the years of good 
_rainfall./_ 

8.i3.i ~Three types of small storages dispersed through the drought tract can 
be envisaged ; minor irrigation tanks, percolation tanks and village tanks or 
gaon-talavs, utilising smaller and smaller catchments progressively. This 
philosophy can be successfully extended right upto the smallest tyJ)e- of catchment 
in the agricultural farms in the form of ' farm ponds ~the details of which are 
discussed separately in the chapter on Agriculture. f Small storages dispersed over 
the drought areas. distribute the benefit of irrigation as contrary to the 
concentration of benefits in the tracts of the canal system of the major projects 
and thereby help strengthening of the economy of the area) 

8.13.4. The Grow More Food-Enquiry Committee recommended in 1952, that 
priority should be given to new minor irrigation schemes and to the repairing 
of existing works. Minor flow irrigation schemes were recommended for a still 
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higher priority. Minor irrigation works have been given more and more 
importance since then in the overall national policy on irrigation. The Third 
Plan laid. greater stress on various aspects of the minor irrigation progranime 
and got a further fillip in the Fourth Plan. ~La result of these measures, the 
areas irrigat~d __ by wells during this period have shown a distinct increase. 
Accordingly. in Maharashtra also; the annual· spending· on inin:or -irrigation ·has 
been considerably stepped up in recent years and is now 4 times more than 
what it was at the end of the Third Plan. 

8.13.5. [!n the context of drought prone areas, however, the Fact Finding 
Committee (1960) suggested that minor in'igation works may be considered as 
desirable only in areas where the rainfall is assured. ' In areas where the 
rainfall is not assured such works . serve no useful purpose because catchment 
areas of the minor irrigation tanks lie in the same tract as the area proposed to 
be irrigated under it. In the year of scarcity w~en the demand is maximum, supply 
available in the tank is negligible.~ That Co~ttee, therefore, opined that minor 
irrigation tanks are not very effective in providing relief and protection to the scar· 
city areas. The cost of water stored in a small tank is also very high. [The present 
costs (in 1972) of major, medium and minor projects are Rs. 7,500, Rs. 19,000 
and Rs. 20,000, respectively per Mcft. of water stored]. Because of such a large 
difference in the unit costs of major and minor schemes, major projects were 
considered by that Committee as the cheapest and the most reliable of all the 
possible irrigation works and werejooked upon as the most appropriate protective 
measures for the famine areas. {That Committee, therefore, recommended that 
major irrigation works must receive the highest priority. Though we generally 
agree with that view. we feel that the special importlU'lce of minor irrigation 
works in respect of dispersal'.l>f benefits and early benefits within 2 to 3. years 
or so of investment, particularly in areas which cannot get benefits from major 
and medium projects, should not be lost sight of. Almost the entire cost of 
the work gets covered bytheextr~produce-witblli a short span of 5 to 6 years. 
Investments on these works, therefore. are not a drag on the. national economy. 
Hence, construction of minor irrigation tanks should be taken up to the extent 
suitable ecoMmic sites for storage exist. 

8.13.6. It hax.. been the experience that silting of the small tanks in the drought 
areas is very faS\ Because of lack of vegetation cover in the drought prone 
areas, erosion of e soil from the catchment of the :rillnor tanks is very fast 
resulting into heavy silting up of the tank beds. .The afforestation in the 
catchment of the me ·urn size and small size irrigation tanks in the drought zone 
is, therefore, an urgent ssity ; otherwise, the assets created from the construction 
of medium or small ta will be "'st to the society in a short time. 

8.13.7. The Second Im ation Commission (1972) has already laid stress on the 
classification of the areas a rding to the land capability and have suggested that 
lands with more than 10 pe cent slope should be earmarked for forest or pasture 
and that With less than 10 r cent slope should only be reserved for food and 
agriculture. The catchment eas generally have slopes more than 10 per cent 
because of the rolling nature o the land in Maharashtra and hence most of them 
need extensive afforestation· me sures if reservoirs have to be useful for Joilger 
years./ This Committee!_!herefo_, recommeds that small irri~hould 
be taken up in the drought pron al'ea!:·a~n in~t.M~~.Qgn!mme along .with 
afforestation·wofkstntheircaic · ·eiifs .. Catchments of the major projects are 

\ 
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large, but that is not the case with the minor schemes. It should not be difficult 
to cover these small catchments with adequate afforestation work simultaneously 
with the construction of the tank and the canals. 

8.13.8. Water lzarvesting.-It is of the utmost importance that whatever little 
precipitation is received in the small catchments should. be effectively utilised. 
For this, it is necessary that the lands are so treated as to increase the run-off of 
rainfall, say by building contour ditches to collect hillside flows by growing 
crop in strips which facilitates collecting of the run-off from the strips to t11e 
drainage channels. Culturable lands in the catchments need the above type of 
treatment to augment the availability of water for the minor irrigation tanks 
\Vhich otherwise suffer very badly even with a small deficit in rainfall. It is very 
necessary that in drought areas, there has to be an integrated approach to soil 
conservation, water conservation and water harvesting measures. Bunding works 
in the catchment of minor irrigation tanks should be so designed that surplus 
water is properly channelised to the natural drainage system. Otherwise the 

· utilicy of the tank which is very susceptible to rainfall run-off characteristics will 
greatly diminish. 

8.14. Percolation Tanks. 

8.14.1. Percolation tanks are constructed for very small catchments upto 10 to 
12 sq. km. where Minor Irrigation Tanks or bandhara or any other direct irriga­
tion schemes are not technically and economically feasible. These schemes are 
mainly for improving the ground water supplies to wells for 'drlriKmg water or 
~!O..!!='Ihe success of the percolation tanks is not direct!yineasurable. 
The Fact Finding Committee (1960) had requested the State Bureau of Economics 
and Statistics to carry out a survey of the then existing percolation tanks to assess 
their usefulness. However, as the data was then incomplete, no conclusion 
could be drawn from the note on survey done by the Bureau. A detailed survey 
is now being planned by the Director of Irrigation Research and Development. 
The real picture ·about the benefit cost ratio of the percolation tanks will be 
known only when the results of such a survey are available. 

8.14.2. Sites for percolation tanks are to be so selected in the upper reaches of 
the stream as to store water and pass it on to the subsoil m?.inly through \Vat.:!r 
bear.ing strata intercepted in the tank bed. The benefit derived by the such perco­
lation tanks cannot be measured because the actual quant1;m of water storeJ in 
percolation tanks and the actual quantum which re-appea·s into the wells down­
stream cannot be correlated with any degree of accuracy. Water from the imga­
tion tanks is utilised directly for irrigation of crops without involving any 
additional cost of lifting machinery. Irrigation tank .no matter how small it is, 
was therefore, considered by the Fact Finding Committee (1960) to be more 
preferable to a percolation tank. 

8.14.3. The Second Irrigation Commission of 1972, however, held a different 
view and expressed in favour of the percolation tank as below. "During our visit 
to the worst drought affected areas of Maharashtra, we saw the beneficial effects 
of percolation tanks on wells within their zone of recharg~. In Gujarat, 
appreciable benefits are reaped from the construction of check dams on streams 
and rivulets. Although percolation tanks ana check dams do not provide direct 
irrigation, their contribution in firming up and augmenting suppli~s. in nearby 
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wells, and thus facilitating irrigation has now been established. Both the 
Maharashtra and the Gujarat Government place great reliance on these works 
in their minor irrigation programmes. We recommend that in areas where ground 
water level is low and irrigation from wells is precarious, specified attention should 
be given to the construction of percolation tanks, check dams, etc. " 

8.14.4. We find that the percolation tanks can be successful under certain favour­
able situation of topography and geology. We have discussed at length separately 
the role of the percolation tanks in recharging of the ground water in our chapter 
on Groundwater. We noticed a large number of successful percolation schemes 
in Poena and Satara districts, where the percolation tanks have helped the 
improvement of ground water condition. Even if the water does not percolate 
efficiently, the tank provides a worthwhile storage of water for the community 
and the cattle around. The very presence of water in a drought area is conducive 
to general well-being. We, therefore, do n.ot see any objection to the taking up 
of a large number of such'"'works as scarcjty works ; on the other hand they 
should be preferred ~n account of their nearness to the affected villages and the~r 
large employment pr;Lential. Even in the normal times they would provide 
a worthwhile empk;ment potential under employment guarantee schemes. 

8.14.5. The scope of bandharas is limited to streams which have sustained 
flows in fair weather. Because of large scale disafforestation of the catchments, 
rivers now dry up early and sufficient flows cannot be diverted to the irrigation 
in fair weather. Hence as long as the forests are not restored in the catchments, 
the bandhara schemes cannot be depended upon. 

8.15. Lifzs from Canals. 

8.15.1. Out of the total precipitation by way of rainfall, only a part appears as 
a surface run-off which is &tored in the lake for purpose of irrigation, water 
supply, industrial· uses etc. In the areas of scanty rainfall of say less ~han 
500 mm. the perc.entage of runoff to the rainfall is hardly 10 per. cent to 13 per 
cent., whil~ "in the- are~ of -moderate rainfall of 750 mm. the percentage run-off 
is 23 per cent i.e. more than 2 times. Thus it can be said that in the areas of 
scanty rainfall._ the run-off is much poorer as compared to the areas of moderate 
rainfall. Where_ the mean annual rainfall is less.. than 500 mm. protection to 
agriculture by m~or irrigation tanks cannot be depended upon, because whatever 
little run-off is r~eived is mostly lost by way of evaporation and absorption. 
The Committee, th\fefore, recommends that for all such areas supplies of water 
from the lakes situated in the high rainfall zon~s should be considered a& the 
principle source of i' igation and lifts on canals or rivers made perennial by 
releases from such so rces should be liberally allowed in this tract. The 
additional water availab from the 50 per cent dependable yields can very pro­
fitably be used for deve pments of such arid tracts along the canals and the 
rivers into which the water from Sahyadri storages is released. 

8.15.2. It is to be remembered that all the drought areas iri the State are not 
favourably situated with res~ct to the available water resources. Large areas 
of Parner in Ahmednagar disttict and Purandhar in Poona district are situated at 
such high elevation that no wa\er can po&sibly reach there either by flow or even 
with a reasonable lift of 50 n\ Such areas are shown by shaded portion in 
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Appendix No . XI to this Chapter. It is necessary to consider a different 
approach to the development of these areas as reliable protection by a regular 
canal system cannot be afforded to these areas. What best can be done is to 
develop some isolated spots through percolation tanks and small tanks ; but 
because both these. have a poor reliability as protection against drought the 
entire economic pattern of the society in these areas will ·have to be re-oriented 
basically from agriculture to non-agricultural activities. 

ECONOMICAL USE OF WATER 

8.16. New Methods of l"igation. 

8.16.1. Irrigation in the scarcity areas will have to be so practised as to conserve 
water and maximise its use by avoiding losses. It is apprehended that as much 
as 30 to 40 per cent. of water is lost in conveyance system upto the outlet in 
the distributary. 1J!UQSS in the water courses and the fields is estimated to be 
e_gual to half the water utilised for irngation. Some idea about tli.e estim-ated 
fosses under the oifferent arrangements for irrigation can be had from the 
Appendix No. XII enclosed. This loss of water in the irrigation field can be 
avoided if either sprinkler or drip type irrigation is resorted to. 

8.16.2. · In the sprinkler type irrigation. water Is pumped with adequate 
pressure into the pipe line which is either perforated or is fitted with special nozzles 
to direct the spray to the root of the plants. Initial investment is estimated to be 
of the order of Rs. 1,750 per hectare at 1972 rates. Such type of irrigation 
is. however, generally limited to coarse. sandy or gravelly soils where percolation 

.losses from surface irrigation are high and frequent waterings are required due 
to poor water holding capacity of the soils. Moreover, under heat of the Sun 
and winds. losses by evaporation tend to be high. The scope for development 
of this type of irrigation appears to be limited. 

8.16.3. In the drip type irrigation, water is conveyed along the furrows in 
12 to 16 mm. diameter tubings fed from larger feeder lines by gravity and the 
water is allowed to drip slowly through the nozzles or orifices. at zero pressure. 
This eliminates the loss due to evaporation and provides a steadier wetting of 
the soils. This system appears to be worth giving a trial in our drought areas. 
The Irrigati;m Department and the Agriculture Department should initiate fie1d 
research and experiments on this system so as to identify the areas, the condition!> 
and the crops for which it can be best suited and then popularise it amongst Lhe 
farmers. 

8.17. Evo.poration in Hot Weather. 

8.17.1. Another method of conserving water is to utilise it fast from the 
reservoirs, avoiding long time exposure of the reservoir to the Sun and the winds. 
Evaporation from the reservoirs is very high. almost 50 per cent. of tlie 
annual loss, in the months of the hot weather as can be seen from Table No. 1 
below. 
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TABLE No.1. 
Evaporation losses in mm. 

District 'Monsoon Rabi Hot Water Total 

1. Aurangabad 596 774 1,326 2,696 
.2. Ahmednagar 559 563 1,017 2,139 
3. Sholapur 762 836 1,283 2,881 
4. Poona 464 452 811 1,727 

(Source.-Paper by P. K. Raman and V. Satkopan in IMD Science Notes Vol. VI No. 61, titled 
(Evaporation in India calculated from other meterological factors). · 

8.17.2. We should be able to avoid this loss if the reservoir water can be 
.utilised earlier. In Kukadi project alone, loss by evaporation is of the ordl!r 
of 1150 Mcft. in the period of hot weather. This is equivalent to a loss of 
.about Rs. 1 crore in terms of investment for equivalent storage or Rs. 25 lakhs 
.annually by way of additional crop production lost. The Committee, therefore,' 
strongly recmnmends that in the drought zcine of Maharashtra, irrigation from 
.reservoirs should be restricted to kharif and rabi seasons only and the 
irrigation programme be so planned as to deplete the reservoir fully h)' the end 
of February. Water that would have been lost 'in the hot weather by\ evapora­
tion can then be utilised for irrigating more hectares of lands in th~. earlier 
months. It is time that irrigation on existing canals from Godavari, Pravara 
.and Nira is also re-planned on this basis and irrigation benefits extended to 
additional lands by extension of canals or by additional lifts from canals and 
.reservoirs progressively. · 

8.18. Conjunctive Use of Ground Water. 
8.18.1. In the irrigated tr:ict, out of the water applied ·to the land, 1at least, 

10 per cent contributes to the ground water. Thus in the' typical cas\' of the 
Kukadi project, where gross utili!!.ation is 42 TMC., it is expected that t least 
4 TMC. will contribute to the ground water. Even 30 per cent of it is e]'ploited, 
about 1.3 TMC. should be available for the irrigation in hot weather months 
from the wells. Even if all of it is used for sugarcane alone, which'. ,needs 
maximum water, a minimum of 2,700 hectares (i.e. 6,600 acres) of \:ane 
.can be sustained on it during the hot weather period of 120 days. Reservat~ 
of water in the reservoir for sugarcane crop in the hot weather is neither benefici 
nor necessary in view of the supplies available from ground water and shoul 
be avoided hereafter in the drought zone at least. Such an approach should 
maximise the utilisation of our water resources in the drought areas. Second 
Irrigation Commission (1972) has also recommended the limiting of the sugarcane 
-crop to areas where irrigation heeds during the dry weather season can be met 
from ground water sources and where suitable blocks can be localised for 
sugarcane cultivation. 

WATER FROM DRAINAGE 
8.18.2. On the existing canals in Deccan, part of water supplied for irrigation 

re-appears in the valleys in the command areas as drainage water. Schemes for 
·collection and disposal of such water in the natural drains have been undertaken. 
This water can be utilised for irrigation in the lower reaches of the distributary 
or minor. This re~;ults in saving of water to be supplied to each distiibutary 
and thus additional area can be brought under irrigation. Experience on the 
drainage schemes indicates that the amount of water appearing in the drains is· at 
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least 10 per cent of the water supplied which is appreciable and should, therefore, 
be fully exploited. 

8.19. Irrigation Command. 
8.19.1. The Committee noticed that irrigation is being planned for 70 to 75 

per cent of the command area i.e. even upto 90 per' cent uf the culturable area, 
and we consider this to be far too high. The irrigation projects in the scarcity 
area are to be looked upon more as protective irrigation schemes and should aim 
at covering as large tracts as possible so that in the case of failure of monsoon the 
canal system can extend protection to a large number of fields. The actual 
intensity of irrigation in the developed irrigation tracts along the Godavari, 
Pravara and Nira has been less than 40 per cent of the culturable area and th:: 
canal tracts have been prosperous and drought resistant with this much intensity. 
We, therefore, recommend that the canal system in the drought areas should be 
planned for substantially reduced intensity of irrigation say 50 per cent of the 
culturable area/ (i.e. about 30 per cent of the command area). It is true that 
this needs an extended system of canals with larger initial investment. But the 
drought froJ11 these extended areas will stand permanently eliminated. Thus, for 
example, jn the case of Kukadi project, 66,000 additional hectares of gross 
command area from the worst drought affected talukas of Shrigonda and Karjat 
can be extended protection by irrigation with an investment of Rs. 8·0 crores if 
this reyised intensity is adopted. This extra investment required is quite sm:lll 
comp~red to the heavy expenditure on the relief during the drought years in 
these/talukas. 

S.i9.2. The Irrigation Commission {1972) has also expressed that in the areas 
where the total water resources are liniited, irrigation should not be concentrated 
in a small area but should be extensively spread over in a larger tract to maximise 
the economic benefits per unit of water and extend the benefit of irrigation to a~ 
large a number of people as possible. The Maharashtra State Irrigation Com­
ptission also held a similar view as mentioned in paragraph 8.8.2. above. 

8.20. Crops in Irrigation Tracts. 
8.20.1. In the low rainfall area, there is scarcity not only of surface water but 

also of ground water. These areas should, therefore, be utilised, as far as possible, 
for only such irrigated crops as require less water and give reasonable yields 
with fewer waterings and withstand longer dry spells. The estimated water 
requirements for the different crops are given in Appendix No. XIII. These water 

I requirements are tentative. Unfortunately no systematic research data on the 
optimum requirements of the crops in the field is still available. The Agriculturai 
Universities can do a lot in this direction in the near future. It can however b.: 
clearly seen that mug and bajri require very little water, jowar and wheat 
require 525 mm. oil seeds 750 mm. groundnut, potatoes and L. S. cottOJl­
around 1000 mm. whereas the popular cash crop of sugarcane requires mor~ 
than 3000 mm. 

8.20.2. Further, the yields of jowar, wheat, grams, groundnut are found to 
increase substantially under irrigated conditions. From the experience in the 
Deccan, the average yield per hectare under irrigated and non-irrigated condi­
tions are indicated below as an illustration (vide Table No. 2). For yields of 
unirrigated crops, the standard yield per hectare of a typical district like 
Ahmednagar are taken, while for irrigated crops the same are taken from the 
data for B.C. ratios supplied by the Agriculture Department to the Irrigation 
and Power Department. 
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TABLE No. II 

Average yield in quintals per 
hectare 

Serial Crop 
No. Irrigated Unirrigated 

1 2 3 4 

1. Paddy 
(a) Drilled 17 6·57 

(b) Transplanted 30 

2. Bajari 
(a) Local ••• 3·01 

(b) Hybrid ... 7 

3. Iowar 
(a) Kharif 10 7·JS. 

(b) Rabi 17 4•35 

(c) Hybrid 30 

4. Wbeat 
(a) Local • 14 4·64 

(b) High yielding 20 

5. Maize 
(a) Local 19 10·0~ 

(b) Hybrid 37 ... 
6. Kharif Pulses 11·6 4·26 

7. Gram 12·5 7·00 

8. Groundnut 
(a) Kharif 14 4·76 

(b) Hot weather 19 

9. Chillies 16 6·73 

10. Cotton 
(a) Local 0·92 

(b) Long staple 20 ••• 

11. Tobacco (Chewing) s 4·0 
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8.20.3. It has however to be remembered that even after harnessing all the 
.available resources of water only a part of the culturable area can at best be 
brought under irrigation in the drought areas. Hence, in order to make the 
optimum use of the available water only the most beneficial crops will have to 
be grown. Based on the water requirements and the known yields, an 
estimation of the possible benefits of various crops per unit of water has been 
worked out at the 1972 price level and given in the Appendix No. XIII. 

8.20.4. From that table it can be seen that in terms of yields in quintals, the 
ma1timum return per unit of water is from potatoes and onions amongst the 
food crops and is about four times that of the common cereals. Vegetables and 
maize follow next. Amongst the common cereals, maximum yield is given by 
hybrid rabi jowar and is 50 per cent more than that of wheat. Paddy gives 
a yield only half of that of jowar. 

8.20.5. Per unit of land, however, net return in terms of commercial value is 
maximum for banana followed by potato, onion and sugarcane and hence the 
individual cultivator's aspiration to grow these crops. Of these, banana and 
sugarcane require very large qu-antities of water. 

8.20.6. Net return per unit of water, which indicates the productively per unit 
of resource, is however maximum in the case of potato, onion and chillies. 
Only half the return from the above items can be realised from long staple 
cotton, , groundnut, vegetables, hybrid, jowar and banana. Maize, wheat, 
pulses and sunflower have a marginally better return than these. It is interesting to 
note that paddy and sugarcane give the lowest return per unit of water used. 

I 

8.20.7. From the data supplied by the National Sample Survey. to the 2nd 
Irrigation Commission (1972), the latter observed that cotton shows the maximum 
increase in the yield under the irrigated condition. In vie~ of the inherent low 
output of the variety grown in the rain fed areas, it would be unrealistic to 
expect dramatic results. The Irrigation Commission has, therefore, recommended 
extension of cotton more and more in the irrigated area~. Requirement of water 
for growing cotton is relatively small in comparison with the cash benefit it 
·brings. The Commission has strongly recommended adoption of cotton as 
a principal cash crop in the irrigation command. The important advantage is 
that it is a seasonal crop and rarely fail~ in the absence of rain but that is not 
a case with sugarcane which requires commitment for assured supply throughout 
the year. The Commission has particularly pointed out that significant results 
in increasing the yields of pulses and cotton can be achieved under irrig:ttion 
in the State of Maharashtra. 

8.20.8. The crop pattern in the irrigation tracts has to be guided by the 
productivity values along with the ' need based ' priorities of the society. Further, 
in view of the policy of ' maximisation of area served ' as recommended by the 
Irrigation Commission (1972) for the drought areas vide para 8.9.4 above, crops 
with lesser requirement of water and better productivity should be generally 
preferred ; food and fodder requirement getting a general priority over others. 
We are strongly of the view that in determining the cropping pattern to be 
followed in the areas covered by an irrigation system emphasis should be laid 
on crops which give maximum output per unit of water used subject to the 
considerations mentioned above. Selection of appropriate crops on this basis 
may differ from area to area and we recommend that a suitable cropping pattern 
for each irrigation system should systematically be evolved. 
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8.20.9. The experiments conducted by IARI have shown that increase in the 
yields from initial few waterings is spectacular but there is limited addition· in 
the yield at the subsequent waterings. In the area where water is severely 
limited as in arid areas, a larger area can be served and more farmers benefitted. 
if the number of irrigations is limited. It is true that such an irrigation system 
would require larger channels to serve a larger area at each watering. but in view 
of the better coverage and insurance against scarcity condition under such 
arrangement this Committee strongly recommends adoption of such a practice on 
the irrigation canals in the drought areas. 

8.21. Land Development. 

8.21.1. The water which is made available should be 'properly' made avail­
able to the crops. For the proper and economic use of water, land develop­
ment and correct water management practices should be introduced in all the 
fields. Land development consists of-

(z) construction of water courses with Suitable drops and distribution 
arrangements, 

(iz) construction of graded bunds to prevent soil erosion and removal of 
excess rain and irrigation water, 

(iiz) construction of field drains for removal of excess water to keep the root 
zone clear from water logging. 

(iv) proper land shaping and land grading necessary for spread of water 
all over the area. 

Judicious use of irrigation water is one of the important aspects to be taken 
care of, especially in chronic scarcity areas. Proper utilisation of water will 
be :possible only through such land development measures. It is experienced 
that in chronic scarcity districts, manual labour and bullock drawn kenies are 
available in large numbers. They can be very conveniently used. It is 
necessary that the work of land 1 development in the commands of aU the irri­
gation tanks is taken up as part of the project work to make the full use of 
water. This will need an investment of about Rs. 700 per hectare, in addition 
to the one of Rs. 4,000 toRs. 5,000 per hectare on the irrigation system, reservoir 
and canals together. It is worthwhile spending this supplementary amount to 
realise the full benefits of the large investment in the irrigation system. · 

8 22. Irrigation fl.ates. 
8.22.1. Irrigation schemes should not normally impose a burden on the 

general revenues. However, in drought prone areas some concessions for 
recovering the capital cost of imgation scheme are necessary. In such areas 
in times of drought, expenditure on relief measures are substantial and a large 
ponion of such expenditure would be saved in case protective irrigation i'> 
provided to these areas. The r~very of a reasonable proportion of the capital 
cost in such areas should be effected through various taxation measures including 
betterment levy. However, in view of the initial poor financial capacity _of the 
cultivators in the drought zones, this Committee feels that the betterment levy 
should not be charged for a longer period, say five years, after commencement of 
irrigation, and its collection should be spread over a longer number of years. 
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8.22.2. In respect of rates, the 2nd Irrigation Commission (1972) has 
recommended that they should be related to. the gross income from the crops 
and ~hould range between 5 to 12 per cent thereof, the upper limit being applicable 
to the cash crops. This is in line with the recommendations of the Maharashtra 
Irrigation Commission which recommended the irrigation rates at 6 to 12 per 
cent of the income from the crops. Further the Second Irrigation Commission has 
also recommended that lower rate may be fixed where the supply is inadequate 
and uncertain. It is time that the rates are accordingly reviewed and refixed 
early. The prevalent rates are far low in comparison with the guiding principles 
mentioned above. 

8.22.3. Further for the successful operation of the irrigation schemes on 
which short sighted farmers do not utilise the available water, it is very strongly 
recommended that a consolidated as~essment on lands which can derive irrigation 
benefit in normal years, as suggested by the Fact Finding Committee of 1960, 
should be introduced as early as possible. 

8.22.4. Percolation tanks are of use to the cultivators in the surrounding 
area. It will therefore be reasonable to expect some return of these gains by 
the farmers to the State Exchequer. Conceding the fact that generally such 
works are undertaken to ameliorate widespread suffering and to provide protection 
against recurring failure of crops, it must be remembered that the society bears 
a heavy burden by way of relaxing the normal economic yardsticks for undertaking 
mme expensive works in such areas. This Committee, therefore, feels that the 
areas likely to be benefitted should be notified and the beneficiaries should be 
charged on the basis of the area irrigated by the wells on the downstream. The 
expert Committee on percolation tanks appointed by the Government of 
Maharashtra in 1967 had already suggested a minimum rate of Rs. 5 per acre 
of seasonals from the wells situated in the command of the percolation tanks 
to cover at least the annual maintenance costs. The Committee on Panchayat 
Raj in its report in 1971 has already recommended levying of water rates on 
the beneficiaries as a source of revenue for the Zilla Parishad. 

8.23. Plans for the Future. 

8.23.1. The Irrigation and Power Department has already formulated master 
plans for the utilisation of water resources of Bhima, Tapi, Krishna and Godavari 
basins. Similarly, master plans of each district are also being formulated cover· 
ing minor irrigation schemes in the State sector in operation, under construction 
and proposed in each district.' On completiort of all these schemes as planned 
the total area that is likely to come under irri¥ation in the drought affected areas 
of the Maharashtra State will be approximately 14·5 lakh hectares vide 
Appendix No. XIV. The total estimated c~t of all these schemes as per the 
present estimates is Rs. 539 crores and the eKpenditure incurred upto the end of 
March 1972 is Rs. 131 crores at the book values. Thus, an additional amount of 
Rs. 408 crores will be required for- completion of all these schemes as planned at 
present. If these schemes are now replanned for using 50 per cent recurrence 
yields and for extensive canal systems as recommended by us, an additional 
investment of the order of Rs. 280 crores will be required-providing at least 
4 lakh hectares of additional irrigation. Districtwise figures of total estimated 
-cost, expenditure incurred upto the end of March 1972 and the additioml 



143 

expenditure required for the schemes on the basis of tl:e Irrigation and Power 
Department's present planning is given in Appendix No. XV. The additional 
acreage to be added by irrigation in the coming years will be 9:00 lak.h hectares 
according to plans already prepared and 4 lakh hectares in addition by utilising 
50 per cent recurrence yields. 

8.23.2. , A systematic approach to the implementation of all the schemes 
envisaged in the master plans will be necessary to avoid any lopsided develop­
ment and to achieve a speedy economic recovery of these distressed areas. The 
Major/Medium projects which cater to the needs of the acute scarcity areas 
where the average annual rainfall is less than 500 mm. and the droughts are more 
intense and frequent, will have to be taken up with the first priority. Amongst 
the rest catering to the needs of areas of lesser severity, the priority may be 
given to projects which give a better B.C. ratio. 

8.23.3. As already stated in para. 8.9.5, the major irrigation projects which are 
less affected by the vagaries of monsoon are· the best means to protect the scar­
city areas from droughts. Moreover the B.C.· ratio in their case is much higher 
even after allowing for the accumulated interest through the years of construc­
tion. Hence, while allocating funds major portion of the same ought to be allo­
cated to the major irrigation projects of the drought areas. At the same time. 
the needs of the other areas which cannot be covered by the major canal 
system has to be kept in view. The smaller projects fructify early, and return 
the investment on them within a short span of 5 years, though in years of 
drought they cannot afford sufficient protection. A balanced approach there­
fore needs to be adopted so that while speeding up with the major projects 
requiring heavier investment~,. disperal of benefits to the rest of the tracts is 
also achieved. 

8.24. Funds. 
8.24.1. Following the great famines in 1876-78, special fund of Rs. 15 million 

known as famine relief and insurance funds was set apart every year from 1882, 
half of it for the development of railways and irrigation if it was not ·spent on 
famine relief. The Nira Left Bank canal and Mhaswad tank in Maharashtra 
were constructed through these funds. The progress on the works aimed at the 
protection to the drought zone should not be allowed to suffer on account of the 
variations in the budget provisions from year to year. Instead of spending 
large amounts on relief measures when faced with scarcity, it is desirable that 
a certain minimum amount is set aside every year for the development· of the 
drought prone areas- particularly for building up of the irrigation assets therein, 
so that the projects once taken up can be assured of their funds year to year 
upto completion within the shortest possible time. In view of the recurring 
nature of scarcity conditions in the drought areas identified by this Committee, 
we feel that a standing arrangement on these lines is necessary. 

8.25. Water Resources Organisation. 
8.25.1. Hydrometeorological data are basic to the formulation of any irri­

gation scheme. In river basins where hydrometeorological stations are inade­
quate, data for project formulation is also inadequate, particularly when the 
project is located in the low r~infall area. It is, therefore, necessary that with­
out loss of time, adequate number of hydrometeorological stations are installed 
in all the river systems in the drought zone and in the Ghat catchments 
feeding the drought zone. At present there is an organisation under the Irri­
gation and Power Department for preparation of the individual projects but 



144 

a technical organisation for assessment of the water resources as a whole is 
not built up on a permanent footing. To achieve full utilisation of the water 
resources, for the benefit of the drought areas in particular, our Committee 
strongly recommends the establishment of a permanent prganisation for the 
assessment of the water resources on a continuing basis. This organisation 
should be in charge of all the raingauge stations in the State and should analyse 
the rainfall data collected in liasion with the IMD. It should also gauge the 
flows in the rivers and reservoirs and build up reliable rainfall-run-off 
correlations. This organisation should in addition keep track of ill 1he 
developments of water resources-for irrigation or for drinking water and point 
out the overstretching of the re~ources or under utilisations, as the case may be. 
In the absence of such an organisation there is no coherent organisation to guide· 
the individual enterpreneur als<r-endeavouring for lift irrigation schemes. It is~ 

. therefore, necessary that such an organisation is established early. 



APPENDIX I 

:r: (Ref. Paragraph 8.4.2.) 

~ Statement giving the details of schemes benefitting drought prone areas, originally surveyed lly Mr. &ale oxd xow included ix the master plans of 'f Krishna and Godavari Basins with necessary modifications · -0----------------------------------------------------------------------------------------------------------------
Grossl Irrigation Present position 

Storage sites utilisation potential Talukas benefitted (in March 1973) 
Serial 
No. Name of scheme 

T.M.C. (Th. Hectares) 

1 2 3 4 s 6 7 

Karanjwan, Ozarkhed and·:: 15·7 44•9 Dindori, Nip had, Under construction. 
Palkhed. ' Y cola, Kopargaon. 

Upper Godavari 

2 Karwa Pimpalgaon Dukra 3·2 9•7 Sinnar and Niphad •• Under investigation. 

Dimbhe; · Manikdoh, Vadaj 38·9 120·6 Junnar, Ambegaon, Canals and storage at Yodpon .... 
and Yedgaon. Sirur, Pamer, Shri· under constructio~. .... 

gonda. VI 

3 Kukadi 

.Bibi on Bhima IO·O 29·1 101~; Sirilr Canals taken up as ·scarcity 
work. 

4 Chaskaman 

Warasgaon on Mose a tributary 33·1 20·6 lndapur Canals under construction. 
of Metha. Warasgaon dam work being 

5 Khadakwasla Stage II 

resumed. 

Dhom, Kanher and Arphal 35·9 22·3• Koregaon, Tasgaon •• Dhom dam and canals under 
(64·4) construction. 

6 Krishna 

7 Nandur Madhmeshwar (Supple- Mukne on Aundh in Darna 4·5 14·5 Kopargaon, Vaijapur Under investigation. 
menting Godavari canals ex- valley. (As per Beale) (Approx) 
Nandur Madhmeshwar). 

Total'... 141·3 261•7 

*Portion for dtought prone tract 



Serial 
No. 

1 

2 

3 

4 

s 
6 

7 

Name of the Project 

2 

Tank at Nazre on Karha 

Tank at Burhanpur on Karha 

·APPENDIX No. II 

(Ref. para 8.7.4.) 

Details of projects recommended by the Fact Finding Committee 1960 

(Refer : Chapter VI, paras. 8 and 9 of the FFC's report in 1960) 

Talukas benefitted 
Irrigation Estimated 
potential cost 

in Hectares Rs. in lakhs 
Present position 

3 4 5 

(A) POONA DIVISION 

1. Poona District 

Baramati 3,116 49·00 Likely to be completed by June 1974. 

Baramati 5,726 80·40 Found infeasible 

Warasgaon storage on Ambi and extension of Haveli, Baramati, Indapur 48,078 753·00 Canal extension in progress. Warasgaon 
Mutha canals Dam started recently. 

Storage on Bhima at Chaskaman Sirur, Dhond, Haveli 30,838 628·00 Canal work taken up as a scarcity work in 
1972·73. 

Pargaon Lift on Bhima Dhond 14,164 222·80 Deleted. 

Kukadi project with storages at- Sirur of Poona Distrtict. Parner 1.16,189 3,116·00 Stage I project comprising of storages at 
(a) Manikdoh on ~ukadi • Shrigonda, Karjat of Ahmed- Dimbhe, Manikdoh and Yedgaon, 
(b) Wadgaon on Mma nagar and Karmala of cleared by Planning Commission. Work 
(c) Mahalunge on Ghod 1 Sholapur on dam at Yedgaon and Kukadi 

(d) Kandli near Pimpalvandi on Kukadi 
canals is in progress. 

Storage on Vel Sirur 1,619 . 28·00 

Total 2,19,730 4,877•20 

-,1::. 
0\ 



t:I! 2. Ahmed11agar District 

:t 8 Sina at Nimbgaon Gangurde Karjat 
00 

7,689 139•00 Started as a scarcity work in 72-73. 
1.11 

9 Irrigation Tank at Bhalwani Ahmednagar 445 7·40 In progress, likely to be completed l by - June 1973. 
~ 

10 Adhala Mahalungi scheme Sangamner '2,894 118· 00 Under construction. 

11,028 264·40 

3. Shol~Jiur District 

11 Natambi storage on Nira and Mohori storage Malshiras, Sangola, Pandhar- '82,777 2,109·00 Under investigation. 
on Gunjavant. pur, Mangalwedha. 

12 Uiiani Lift on Bhima Stage I Madha, Mohol, · Pandharpur. 55,120 697•12 Uiiani storage dam and canals are under --~ South. Sholapur. construction. -..J 

13 Uiiani Lift on Bhima Stage ll Madha, Mohol .. 33,995 54~·90 Do . 
' 14 Sina at Kolegaon Karmala, Madha, Barshi and 18,211 229·5 Under investigation. 

Paranda of Osmanabad 
l)istrict. 

15 Irrigation tank at Akola Madha 898 9•67 

16 Irrigation tank at Pandhalkarwadi Mangalwedh!l 712 6·50 Completed. 

17 Khatgaon Storage at Harni South Sholapur ...... 2,347 40·00 Do. 

18 Dahitana sto1age on Bori Akkalkot. South-Sholapur 4.047 -152•50 Site-shifted and now kno"n as Xurooor 
pr<;ject. Work {!Caring completion. 

1.98.107 ;3.79.3•19: 



Serial Name ofthe project 
No. 

1 2 

19 Yeralwadi 

20 Rampur 

APPENDIX No. 11-contd. 

Irrigation 
Talukas benefitted potential in 

Hectares 

3 4 

4. Sattlra Dist rict 

Khatav and Khanapur of Santtli 
Di~trict. 

5. Sangli Dlnritt 

Khanapur 

Total for Poona Division 

(B) AURANOABAD DIVISION 

J. Aurangabad District 

5,666 

17,111 

Estimated 
cost 

Rs. in lakhs 

5 

125•00 

200•00 

9,259•79 

1 Upper Godavari Part II Stage 1 (extension Vaijapur 
of G. L.B.C.) 

85,392 791•16 

2. JJhlr District 

2 Jayakwadi project Stage I (Sindphana) Manjalegaon 18,029 371•71 

Total for Aurangat-ad Division 1,03,421 1,162• 87 

Grand Total •• 5,55,063 10,422· 66 

Present position 

6 

Started in 1972·73. 

Deleted. 

Under in~c~gation. 

Paithan dam with left bank moat taken up 
as stage I. R. B. canal work commenced 
as scarcity work in 1972. 

-..... oe 
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APPENDIX No. III 

(Ref. para. 8. 7, S) 

Details of Projects previously not included in the list of projects recommended by the Ft1ct Findin1 
Committee (1960) but which have since been taken up between the period 1961 to 1972 llf the drought 

· prone areQ.f now identified by this committee. 

Major and Medium Projects 

Serial Nameofthe Talukas benefited Irrigation Estimated 
No. project potential cost 

in Rs. 

Present position 

Hectares lakhs 

l 2 3 4 s 6 

BoMBAY DrYwON 

l. Dhulill District 

l , M a.langaon Dam Sakri 2,261 76·21 Completed. 

2 PanzraDam .. Sakri 9,640 319 ·00 Likely bo completed 
by Juno 1974. 

3 Kanholi Dhuiia 2,04S 34·41 Completed. 

13,946 429·62 ---- ---
2. Jalgaon District 

.. MaayadDam Clia.Iisgaon 2,480 224·27 Likely to ba com~ 
pleted by June 
1974. 

s Bori .. Parola 5,970 297·30 Taken up in 1972-
73. 

6,450 521·57 --
). Nasik District 

6 Uppel Godavari Dindori 44,270 1,428 ·98 Under construction. 
Niphad 
Yeola 

7 Chankapur Malegaon 5,961 302·82 Likely to bo com-
(raisins) pleted by June 

1974. 

8 Haranbari Baglan 7,21S 179·65 Started recentl7. 

9 Daraswadi Chandor 844 27·85 Completed. 

10 Bhojapur Sinnar 6,380 173 ·65 Likely to bo com-
Sangamner pleted by June 

1974. 

11 Kelzar Baatan •• 2,~80 118·32 Started recently. 

12 A Iandi Dindori 1,787 178·89 Taken as scarcity 
work in1972-73 --

68,937 2,410·16 



Serial Name of the 
No. project 

1 2 

13 Ghatshil 

14 Pangaon Hingni 

·15 · Krishna 

1 () G~dapgad· 

17 Kolhi 

18 Galhati 

19 Sukhana 

20 Khelna 

21 Khanditla 

22 Ulup (Bhandardi) 

2J Kadi 

ISO 

APPENDIX No. III-Contd. 

Irrigation Estimated 
Taluka benefited potential cost Present position 

in Rs: 
Hectares Jakhs 

3 4 s 6 

POONA DIVISION 

1. Ahmednagar District 

Pathardi 1,497 71· 00 Under construction. 
Gevrai 

(Bhir Dist) 

.. 

.. 

.. 

2. Sholapur District 

Barshi . . 5,625 167· 77 Under construction. 

3. Satara District 

Satara, Wai, Jaoli, 
Koregaon, Karad, 

Walwa, Tasgaon 

99,430 2,766· 00 Under construction. 

and Miraj 

AUitANGABAD DMSION 

1. A.urangi:zbad District 

Kannad .. t;44o 47·32 Completed; 

Vaijapur 470 23·12 Do. 

Am bad 4,860 .. 77·91 Do. 

Aurangabad 2,500 107·69 Do. 

Sillod .. 3,400 70·64 Do. 

12,670 326·68 

2. Osmanabad District 

Tuljapur 1,326 73·69 Likely to be com-
pleted by June 
1973. 

Bhoom 1,450 51·05 Started in 1972-73. 

2,776 124·74 

3. Bhir District 

Ashti 1,189 43·52 Completed. 

Grand Total .. 2,12,520 6,861·06 
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APPENDIX No. IV 

(Ref: Pam, s. s. :1) 

Recommendations by the Maharashtra State Irrigation Commission (1962) mentioned in para 8. 8.1 
and orders of the State Government · on these recommendations. 

Serial 
No. 

Recommendation by Maharashtra State 
Irrigation Commission. 

The water resources of the State both the 
surface and underground should be fully 
exploited within shortest possible pericd 
and that this is done by 1980. 

Orders of the Government. 

(1) Go'ternment accepts the · ambitious 
programme of spending Rs. 1,400 crores 
upto .1980 for utilising all harnessable 
water resources in the State subject to 
.availability of .financial resources. 

2 The total water resources both st,rface and 
underground are enough only for· about 
30 percent of the cultivated area. It is 
therefore necessary to disburse the benefits 
of the irrigation over as large an area of 
the state as physically possible. 

(2) Because of geological and Geographi~l 
features and crop patterns, pockets·· of 
prosperity due to irrigation are not 
amenable to uniform dispersal areawise 
hence the recommendatioJil•' is 'accepted 
subject to its own limitatiolls. 

3 The meagre water rewurces must be stretcl:ed (3) Acccepted by Government in. principle 
as far as possible. detailed orders about the measures to 

be taken to follow. · · · 

4 The water rate stn:cture ~t.ould be ~o designed 
as to recover in the shape of water rates 
recurring costs including interest charges to 
the full extent. 

S With a view to achieving maxirm m uti!ifation 
of the available water resources, \'l-ater of 
lower dependability, l'Pto ~0 percent should 
be harnessed in those basins where the 
available yield of 75 percent dependability 
is inadequate. 

6 Wherever possible flow irrigation should be 
combined with lift irrigation. 

7 In the area not within the command of irrigation 
projects, underground water resources should 
be exploited to the full .. An underground, 
water resources ipvestigation survey should 
be initiated forthwith and carried out 
through<'ut the State. 

(4) Accepted by Government. 

(5) Rfccnn:er.daticn ~cceptcd in principle 
only. Each .Project will have to be 
considered on individual merits for 
adopting percentage dependable yield. 

(6) Accepted in principle as it -has far 
reaching and complex repercussions on 
the Irrigation policy. Government pro­
posed to take up pilot schemes and on 
the basis of the results of these pilot 
schemes, universal adoption will be 
considered. Government accepted con­
struction of wells in the command of 
canal on planned and permitted basis. 

(7) Recommendation to carry out pilot 
survey in the representative ar!!a of the 
state accepted by Government. 
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APPENDIX No. V 

(Ref : Para. 8. 10. 3) 

Details of Projects included in the master Plf!n of Krishna f!11d Godavari !Jasins, servirrr the 
affected areas identified by thzs committee 

drouzht 

Gross Irrigation 
Serial Name of the Utilisation in Th. Scarcity districts Remarks 
No. Project (TMC) Hectares benefited 

1 2 3 4 5 6 

(A) M:Jjor Project8 

1 Mahaldevi (W) 7·2 20·2 Ahmednagar. I 

2 Pravara Canals ex Ozar (S) •• 16·5 29·0 Do. c 
3 Mula at Baregaon Nandur (W) 28·1 65·6 Do. p 

4 Upper Godavari (W) 15·7 44·9 Nasik, Ahmednagar, p 

5 Gangapur (S) 8·0 17·8 Nasik c 
6 Godavari Canals ex Nandur- 30·3 86·2 Nasik, Ahmednapr c 

Madhameshwar (S). Aurangabad I 

7 Kukadi (S) 38·9 120·6 Poona, Ahmednagar p 

8 Ghod(W) 10·4 25·3 Do. Do. c 
9 · · Khadakwasla (S) 33·1 51·8 Poona p 

10 Chaskaman (W) 10·0 29·1 Poona p 

11 Bhima (W) 90·7 119·8 Poona, Sholapur p 

12 Nira Canals Ex Vir (S) 65·2 129·9 Poona, Satara, Sholapur .• c 
1l *Krishna (S) 35·9 22·26 Koregaon, Tasgaon, Miraj p 

Talukas. 

14 Krishna Canals. Ex Khodshi 5·1 14·7 Tasgaon and Miraj c 
(W). Talukas. 

15 Sina at Kolegaon 4·3 12·9 Sholapur I 

16 Begampur Lift 5·3 24·3 Do. F 

17 Sina Lift 6·0 8·1 Do. F 

18 *Jayak.wadi Project Stage I 80·1 82·98 Paithan, Am bad, Gevari p 
Talukas. 

19 Shevgaoh. Lift from Paithan (0·5) 10·1 Ahmednagar F 
reservoir. 

(B) Medium Projects 

1 Adhala at Deothan .. 1 ·5 3·6 Ahmednagar, Nasik p 

2 Mahalungi at Bhojapur 1·0 3·2 Do. p 

3 Pimpalgaon 
(Karwa). 

Dukra (S) 3·2 9·7 Nasik I 

4 Kadwa River Works 0·7 0·9 Do. c 
s Daraswadi 0·2 0·5 Do. p 



153. 

APPENDIX No. V-contd. 

Gross · Irrigation 
Serial Namo oftho Utilisation inTh. Scarcity districts Remarks 
No. Project (TMC) Hectares benefited 

1 2 3 4 5 6 

6 Dhor 0·4 1·5 Ahmednagar I 

7 Erdha 0·6 2·0 Do. J 

8 Nani 0·5 1·6 Do. 

9 Visa pur 1·4 2·1 Do. c 
10 Ohod tail tank 0·2 i:o Do. F 

11 Sina at Nimgaon 1·8 5·5· Do. p 

12 Ohatshil 0·4 . 1·2 Do • p 

13 Puspavati (W) o.s 1•7 Poona c 
14 Bar han pur 1·5 5·1 Do. F 

15 Nazre O·S 1·7 Do. p 

16 Kundli (S) 2•5 6·1 Do. F 

17 Nher O·S 2·0 Sa tara c 
18 Yeralwadi 0·9 4·S Do. p 

19 Wadgaon Nani 0·1 o·s Do. F 

20 Wadgaon Mand o·5 2·0 Do. F 

21 Agrani at Shindewadi 0·3 1•4 Sangli I 

22 Shegaon 0•4 1·3 Do. I 

23 Nimbavado 0·3 0·9 Do. I 

24 Mhaswad 2·2 4•1 Atpadi and Sangola talukas c 
25 Ashti 1·0 1·9 Sholapur c 
26 Budhial 0·9 4·2 Do. c 
27 Mangi 1·2 3·9 Do. c 
28 Ekruk 2·0 2·1 Do. c 
29 Higani Pangaon 1·6 4·9 Do. c 
30 Hingani Hatiz 0·9 2·9 Do. I 

31 Halchincholi 0·2 0·6 Do. I 

32 Chikalgi 0·7 2·4 Do. F 
33 Shiralwadi 0·1 0·4 Do. D 

34 Padwalkarwadi 0·3 0·6 Do. c 
35 Dheku 0•7 2·7. Au1angabad c 
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APPENDIX No.· V-conc~d. 

Serial Name of the Gross Irrigation Scarcity districts 
No. Project utilisation in Th. benefited 

(TMC)· Hectares 

2 3 4 5 

36 Kolhi ... 0·1 0·5 urangabad 

37 Ambadi 0·4 1 ·1 Do. 

38 Sukhana 1·0 4·6 Do. 

39 Lahuki 0·2 1 ·0 Do. 

40 Upper Sindphana 0·6 3·6 Bhir 

41 ,Bendsura 0·6 3·7 Do. 

42 Seoni O·t· 0·5 Do. 

43 Mohesangvi 0·2 1·0 Do. 

44 .Mehekari 0·7 4·0 Do. 

45 ,Kada O·S 2·8 Do. 

46 Tal war 0·2 0·6 Do. 

47 . Kamli 0·3 0·8 Do . 

48 Rooti 0·3 0·8 Do. 

49 . Kadi 0·3 0·6 Do • 

50 Khairi o·-6 2·0 Osmanabad 

51 ~hasapur 1 ·3 4·2 Do. 

52 Chandni 0·9 3·7 Do. 

53 Ulup 0·2 0·6 Do. 

54 Harni 0·6 2·9 Do. 

*Benefits of projects marked thus fall in the non-scarcity zone also. 

(i) Completed projects indicated as C 

(ii) Projects under construction as P 

(iii) Projects under investigation as I 
. . 

(iv) Projects proposed for future as F 

Sto~ages in Sahyadri have ~en indica!~ bf subscript (S). 

Catchment areas in Sahyadri have been indicated by subscript (W). 

Remarks 

6 

c 
I 

c 
I 

c 
c 
F 

c 
c 
c 
c 
c 
c 
p 

F 

c 
c 
p 

c 
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APPENDIX VI 

Natural water resourus not utilised by Planning of project /or 75 percent dependable flow. 
(Ref. Para 8·11•1) 

(i) Upper Godavari 
(il) Kukadi 

STATEMENT VI/1 

UPPER GODAvARI PROJECT 

Statement of quantity of water which 
cannot be utilised if the reservoir is 
planned for 75 per cent. dependable flow. 

Available yield Utilisation Surplus 
Year TMC TMC TMC 

1914 

1919 

1912 

1917 

1907 

1915 

1913 

1921 

1916 

1908 

1910 

1922 

1924 

1923 

1909 

1911 

1906 

1918 

1925 

1920 

Total 

62.2 

38.3 

37.2 

36.9 

36.4 

28.6 

26.2 

24.1 

22.9 

20.2 

19.7 

19.1 

17.1 

16.5 

15.7 

12.2 

11.7 

10.5 

8.6 

7.3 

471.4 

15.7 

15.7 

15.1 

15.1 

15.7 

15.7 

15.7 

15.1 

15.7 

15.7 

15.7 

15.1 

15.7 

15.1 

15.1 

12.2 

11.7 

10.5 

8.6 

7.3 

285.8 

46.5 

22.6 

21.5 

21.2 

20.7 

12.9 

10.5 

8.4 

7.2 

·4.5 

4.0 

3.4 

1.4 

0.8 

185.6 

. . % of surplus to available yield 
185·6 

----x100=39.37 
471.4 say 40% 

(Statement. VI/1) 
. . (Statement Vl/2) 

40% 
29% 

Total 69% 
Average . 34.5 

· Say • . 35.ooY.· 

STATEMENT VI/2 

KUKADI PROJCET 

Statement of quantity of water which 
cannot be utilised if the reservoir is plannea 

for 75 per cent. dependable flow 

Available Utilisation Surplus 
Year MCFT MCFT MCFJ;' 

1913 

1914 

1916 

1912 

1910 

1907 

1908 

1924, 

1909 

1919 

1915 

1917 

1923 

1921 

1922 

1911 

1925 

1906 

1920 

1918 

93,699 

.91,422 

84,667 

74,464 

72,060 

64,857 

. ()3,092 

62,792 

59,415 

58,008 

56,774 

49,468 

46,730 

43,421 

42,913 

.42,91~ 

42,91~. 

42,91~ 

42,913 

42,913 

~2,91~ . 

42,913 

42,913 

42,913, 

42,913 

42,913 

42,913 

42,913 

42,913 42,913 

37,550 37,550 

33,620 33,62~ 

30,501 30,501 

29,255 29,255 

18,893 18,893 

50,7,86 

48,~09 

41,754 

31,551 

29;1,47 

21,944 

20,179· 

19,879 

16,502 

. 15,095 

13,86f 

6,555 

3,817 

508. 

----~-
Total 11,13,601 7,93,514 3,20,087 

. . %Surplus/available 
320087 

1113601 
x100=28 ·74 

Say 29·00% 
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APPENDIXVU 

(Ref. para 8.11.1) 

Availability of Water for Irrigation with 75 percent SO percent dependbable yeilds 

Kukadi Project-50 %dependability 

(50 % dependable yield = 58008 Mcft) 

Annual yields less than 50 % dependable 

Yield %to 50% 
(Mcrt.) dependable 

yield. 

56,774 97·87 

49,468 85·28 

-46,730 80·56 

43,421 74·85 

42,913 73·98 

.37,550 64·73 

.33,620 57·96 

.3"0,501 52·58 

29,255 50·43 

18,893 32·57 

670.81 

Weighted avCI1age for 20 years = (100 x 10 
+670· 81)/20=83·54% 

Kukadi Project-75% Dependability 

(75 % dependable yei!d = 42910 M eft.) 

Annual y:elds less than 75 % dependable 

Yield %to 75% 
(Mcft.) dependable 

37.550 87·50 

33,620 78·34 

30,501 71·07 

29,255 68•17 

18,893 44•02 

349·10 

Weighted average for 20 yeats (100 X 1 5+ 
349·10)/20 = 92·45% 
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APPENDIX VII1 

Natural w11ter resources not utilised by planninz of Project for JO per cent dependabt. jf9w-
(Ref. : para 8 ·11 ·1) 

Upper Godavari (Statement VIII/I). 28% 

Kukadi (Statement VIII/2). 13% 
Total 41% 

Average 20.5% 
Say 20.00% 

STATEMENT No. Vlll/1 STATEMENT VIII/2 

UPPER GODAVARI PltOJECI' KUICADI PltOJEcr 

Statement of quantity of water which Statement of quantity of water which 
cannot be utilised if the project is plonn1d cannot be utilised if the project is 

for SO per cent dependable flow planned for Sf) per cent dependable flow 

Available Utilisation Surplus Available Utilisation Surplus--
Year yield TMC TMC Year yield Mcft. Mc:ft. 

TMC Mc:ft. 

1914 62'2 20•2 42•0 1913 93.699 58,008 35,691 

1919 38•3 20•2 18•1 1914 91,422 58,008 33,414· 

1912 37•2 20•2 17•0 1916 84,667 58,008 26,659· 

1917 36•9 20•2 16•7 1912 74,464 58,008 16,456 

1907 36•4 20•2 16•2 1910 72,060 58,008 14,052' 

1915 28•6 20•2 8•4 1907. 64,857 58,008 6,849· 

1913 26•2 20•2 6•0 1908 63,092 58,008 5,684 

1921 24'1 20·2 3•9 1924 62,792 58,008 4,784 

1916 22•9 20·2 2•7 1909 59,415 58,008 1,407' 

1908 20•2 20•2 1919 58,008 58,008 

1910 19•7 19•7 1915 56,774 56,774 

1922 19•1 19•1 1917 49,468 49,468 

1924 17•1 17•1 1923 46,730 46,730 

1923 16·5 16• 5 1921 43,421 43,421 

1909 15•7 15•7 1922 42,913 42,913 

1911 12'2 12•2 1925 33,620 33,620 

1906 11•7 11• 7 1911 37,550 37,550 .. ~ . 
1918 10·5 10· 5 1906 30,501 30,501 

1925 8•6 8'6 1920 29,255 29,255 

1920 7•3 7•3 1918 18,893 18,893 

Total .. 471•4 340·4 131•0 Total • . 1,113,601 969,205 144,396-

Therefore surplus to available yidd Therefore surplus to available yield 

131•0 - 0 14·43 
X 100=12·97 

471 .
4 

X 100-28% 
11·13601 Say 13%. 
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APPENDIX No. JX 

(Ref. Para. 8 · 11 · 2) 

KUKADI PROJI:.Cf 

Calculation for B. C. Ratio for a project planned fi7r utt1ising 50 per cent dependable yie 1d 

f. Value of Irrigated Produce-

(a) Existing Irrigation system (as per project report) 

(b) Extended Canals (Statement IX/1) 

J!. Deduct value of existing produ~ · 
J 

(i) Existing Project (As per Project report) 

(ii) Extended Canals (Statement IX/1) 

III. Add benefits due to fish-

Culture (as per project report) •• 

.IV. Cost of Project-

(a} Existing 

(b) Extension (as per Statement IX/2) 

· (c) Add development charges at Rs. 150 per acre on 
Exiting C. C. A. 
C. C. A. of extention : 

(a) 80 per cent of C. C. A. i.e. 3,20,000) 

Total 

Total 

Net 

Total : (B) 

2,01,000 l 
2,56,000,. 

4,57,ooo I 
Acres J 

Total investment 

Rs. Lakh5. 

9,47·93 . 

8,45 ·03 

17,93 ·01 

90·62 

84•13 

1,74·80 

16,18 ·21 

12·00 

16,30·21 

32,00•00 

28,41·00 

60,41·00 

6,85·65 

67,26·65 
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· APPENDIX No. rx.:...contd. 
' V. Annual cost-

Interest charges @ 10 per cent •. 
Depreciation @ 1 per cent 
Adminisuative charges at Rs. 10 per acre of irrigation 

Existing 
Extension 

184,600 
214,000 

. ' 
Total (C) 

Rs.lakhs 
6,72·67 

67·27 
"39·86 

Total 398,600 Acres 

B. C. Ratio-1,630 ·21/779 ·80=2 ·09 
With factor of availability at 0·8354 (vide Aprendix VII) 
Corrected B. C. Ratio=2·09x0o8354=1·75 
Corrected B. C. Ratio for 75 per cent dependable yield with a factor of availability 

0 

at 0 °9245 
=2 °16* X 0 °0245=2 oQO 

[*As per project report March 1965.) 

STATEMENT No. IX./1 

KUKADI P.a.oJEcr 

C.:~lculations for B. C. Ratio for a project planned for utilising 50 per cent dependable yield 
(a) Value of irrigated produce in the command of extended Kukadi Left Bank Canal 

Crop 

Jowar 
Groundnut 

Area Yield 

(Acres) 

1,07,000
1 

•• 60/Acre 
1,07,000 · 8Q/Acre 

Ducted 10 per cent for farm harvest price 

Add fodder and dung at 28 per cent 

Rate 

(Rs.) 

41/pcr Q 
67/per Q 

Price 

Material expenses 
seed and manure 

Rate· 
(Rs. lakh:ol (Rs.) 

Amount 
(Rs.lakhs 

2,63· 22 41· 5/Acre 
5,73· 52 _42· 0/Acre 
8,36° 74 

83•67 

7,53°07 

2,10• 86 

Add 33 per 
cent for 
fodder, 
hr.plements. 

44•4 
45•0 

--s9-4-

29.5 
!Iff 

Net benefits 
Total .. 9,63° 93 Rs. lakhs. 

9,63• 93-118' 90=845• 03 

(b) Value of existing produce in the command (Ahmednagar district). 
Net existing produce prior to irrigation for 95,100 acres is Rs. 37· 37 lakhs (please vide r;ar- 419 

of Vol. II of Project Report, 1965). . 

fi dd. o lZ 14 OOO 2,14,000 X 37• 37 . • or a 1t1ona , , acres=
95

,
100 

=Rs. 84·18lakhs. 
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STATEMENT No. IX/l 

R1planning of KJiksdi Project /or 50 per cent rlliab/1 yield 

(Increase in the estimated cost) 

I. Yield as given in the approved report of the project (1965)­

(1) 75 per cent reliable yield : 42,913 Mcft. 
(2) 50 per cent reliable yield : 58,008 Mcft. 
(3) Extra water available 16,095 Mcft. i.e. 40 per cent extra. 

II. Cost-

(1) Cost of head work~ : for storage of 42,913 Mcft. 

Manik doh 

Yeagaon 

Pimpalgaon Jogc 

Dimbhe 

Wadaj 

Basti 

(2) Cost of Canals 
(a) Kukadi L. B. C. ex. Yedgaon 

(b) Ghod via Dimbhe Mina 

6,18·00 

3,32·00 

Total 

. .Rs. 1,917·00 lakhs as per 
project report 1965. 

Rs. lakh& 

4,83·00 

2,86· 50 

1,39·00 

7,98·00 

1,94• 50 

16•00 

19,17·00 

Rs. 9,50· 00 lakhs. 

m. Water requirements.-As proposed in the project report, 1965-

(1) Kukadi L. B. C. 

(2) Ghod Mina Canal System­
(a) high rainfall zone 
(b) low rainfall zone 

IV. Storage. (TMC}­

(1) Manikdoh 

(2) Yedgaon 

(3) Pimpalgaon Joge 

(4) Dimbhe 

(5) Wadaj 

(6) Basti 

Gross 

10·88 

3·30 

3·80 

10•80 

1·65 

Area 
(Acres) 

105,000 

21,400 
57,600 

184,600 

Live 

10•22 

2•30 

3·60 

10·30 

1·35 

27•77 

Net 
Utilisatioo 

(Mcft.) 
24,150 

5,240 
10,610 

40,000 

Losses 

1·09 

0·45 

O· 53 

0·78 

0·06 
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V. Costs of storages per Mcft. 

(I) Manikdoh 
(2) Yedgaon 
(3) Pimpalgaon Joge 
(4) Dimbhe 

Statement No. IX/2-Contd. 

4,4SOl 
8,700 Average: Rs. 19,17,00,000 

. 3,660 
7,400J 28,430 

(S) Wadaj tt,800 -Rs. 6,750 

VJ. Water required to be stored tor decreased (SO per cent) reliabilty at 66· S per cent of 
propoesec utilisation i.e. in ratio of 28· 43 TMC/42· 91 TMC .... 38,600 Melt. 

Extra storage required 38,600-28,430-10,170 Mcft. 

VU. Cost of Extra Storage at the average rate of 6,150 at 196S level of rates .;.. Rs. 67S· 00 lakhs 

VIII. Net utilisation for 50 per cent reliability. 

- 40.0 
42.91 

X 58· 0 ... 54· 2 T. M. C. 

Net extra utilisation= 54· 2-40· 00 ·; 
=14·2 T. M. C. 

IX. Extended canal for this extra utilisation is proposed to lfOW Ground nut in Kharif and 
Jowar in Rabi. . 
Duties adopted (as per project report) R.abi Iowar 200 acres/cusec; Kharif Oroundnut 
200 acres/cusec. . . . . 

Requirement per 1,000 acres of gross irrigation=66· 2 Mcft. (Vide statement XI/3). 

X. Therefore exra irrigation coverage possible in the drought areas of Shrigonda and Karjat Talukas 

..;, 1000 · x·14 200 66-2 . 
2,14,000 

0. C. A •. req1,1ired = 2,14,000x 1,58,200 
I,o-5,600 

-=3,20,000 Acres (500 square miles). 

XI. G. C. A. available in 50 miles of extended canal 300 square miles-
Adiitional4 miles at 50 square miles/mile being on ridge of Sina and Bhima-200 square milts 

Total • . 500 square miles 
XIJ. length of canal to be extended 54 miles. 

XIII. The discharge at head of canal will have to be increased by 2, 780 cusecs (vide Statement IX./3) 

Cost of increasing the capacity of existing Kukadi L.B.C. canal from 1,450 cuseca to 1,450 
+2,780=-4,230 cusecs. Present cost : Rs. 554· 72 lakhs for main canals only (excluding 
distributaries) Cost/cusecs Rs. 38,~00x2=Rs. 75,400 . Length of existing canal : 77 miles. 

76,400 
Cost ptr cusec mile=- 77 

=Rs. 990 
Say Rs. 1,000 per cusec mile. 

Additional cusec miles= 
2
;

80 
x 54 

-=75,200 

XIV. (a) Cost of extended canals =75,200x 1,000 
=752Iakhs 

(b) Cost of remodelling the earlier 77 miles of canals: 

XV. Cost of distribution system at Rs •. 40 per acre . of irrigation-2,14,000 x 40"" 85,60,000 
=-Rs. 85.60 lakhs. 
· - H 4485....:...11 ... _ 
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STATEMENT No. IX/2- contd. 

XVI. Additional cost or the project for increased scope of irrigation-

(I) Increase in cost or head works 
(ii) (a) Extension of canals 

(b) Remodelling and extension or canal 
(iii) Distribution for e"tended canals 

Centage charges (a) £stt. at 7l per cent (b) T & P 1 j per cent 

Audit _charges at 1 per cent on works 

Secretariat cht.rges at 3 ~ per cent on Estt. 

Total 

Rs. fakhs 
675·00 
752·00 

1,063· so 
85·60 

2,576·10 

2,31·85 

25·76 

6·76 

Total centage charges .. Rs .2,64· 37 lakhs. 
Total additional cost •• Rs. 2,840· 47 Jak.hs. 

Say Rs. 2,841 lakhs. 

STATEMENT No. IX-3 

Kukadi Project-Planning for 50 per cent dependable flow 

(1) Storage requirement per 1,000 acres in extended areas. 

Kharif Rabi 
Name of crop Area Serial 

No. (Acres) Duty 

(1) Kharii Gro•md nat 

(2) Rabi Jowar •• 

Canal los.~es at 25 rer c~nt 

Number of days 

i.e. at 

!00 200 

soo 

.·.Total• 

l2) Canal Discharg~ per 1,000 acres. 

Al/DC-=4. Rotatic-n 24 days 

1.000 
•·• canal discharge- 1ll·4 cus'cs 

24 )< 4 

Add 25 per cent lc.sses 2. 6 cusec 

13·0V cusec 

13X214000 
.·.Canal capacity required•---

1000 

-=2780 cusecs 

Water Duty Water 
required required 

(cusec) (cusec) 

2·5 

200 2•5 

0·62 0·62 
--· 

3·12 3·12 

122 123 

10·54 mcft/ cusec 10·63 Mcft/ 
cusec 

33 Mcft, 33·2Mcft. 

66·2 Mcft of storage for 1,000 
acre• of irrisatjon. 
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APPENDIX No, X 

(Ref. Para. 8·11 '2) 

UPPER GODAVAIU PROJECT 

Calculations for B. C. Ratio for a project plonned for 'Utilising 60 per ce111 MJWndable yield 

(l) Agricultural produce in the commanded area (statement No. X/1) 

(2) Fish produce (As per project report) 

(3) Water supply (As per project report) 

Deduct net value of existing produce (Ill per project report) 

Net additional benefit (B) 

Ra.ln Lakha 

Ml·28 

6·32 

0·50 

5,69•10 

(command) 131·80 

(aub-meraence.) +8·75 

.. 4,28·55 

Cost of project : 14,24:98 Cost for 15 per cent dependability (U-7 TMC) 
+2,85:00 Extra 3·4 TMcft storage and canal system. 

17,09·98 
Annual cost· 

10 per cent Interest .. 
1 per cent Depreciation 

Administration charges at Rs. 10 per acre for (1,05,100 acres) 

171·00 

17·10 

10·51 

-----

••• Annual B. C. Ratio • 

Total (C) 

428·55 

198·61 

Factor for availability as po1 statement No. X/2=0·86 

Corrected B. C. Ratio takina into consideration availability •0·86xl·ts-1·85 

(B/C Ratio for 75 per centage reliability as per project report a 1 ·61) 

Factor for availability as per statement No. X/2=0·91 

Corrected B. C. Ratio takina into consideration availability •O•!Hx1·G7·1·Sl 

H 4485-lla 

198·61 



STATEMENT No. X/1 

UPPER 00DAVAill PROJECT 

Calculation for B. C. Ratio for a project planned for utilising 60.per cent de pen dable yie/11 

Value of Irrigated Produce in the co~nd 

Material Expenses 

Serial Name of Crop Area Yield Rate Pdce Seed Manure 
No (Acres) (Rs.) (Rs. in lakhs) Total Remark~ 

Rate Amount Rate Amovnt 
(Rs. in lakhs) (Rs.) (Rs. in lakhs) 

2 3 4. 5 6 7 8 9 10 ' 11' 12 

Sugarcane 8,408 . 4st 60/t 227·01 180 15·13 700 58.86 

2 Other Perennials 4,204 20 Mds 80/Md 67·26 300 12·61 -3 Paddy 10,510 . 20.MJs 45/Q 33:63 8 0·84 60 6·31 ~ 

16/Md 

4 Onions Kharif 10,510 150 Mds 61Md 94·59 150 15·76 

5 Vegetable Kharif 10,510 20Mds 25/Md 52· 56 150 1~·76 

' Groundnut Kharif 11,561 25 Mds 671Q 72.26 17 1·97 25 2·1!9 
---
25/Md 

7 Wheat Rabi 12,612 15 Md 55/Q 37·&4 16 2.02 5·04 ,, ---
20/Md 

!! Jowar Rabi .. 26,275 15 Md . 40/Q 59·12 2 0•53 10·51 
-----
15 Md 

9 · Onions Rabi .. 10,510 150 Md 6/Md 94·50 150 15·76 



Follow on Crops 

10 Wheat 

11 Gram 

12 H. W.Maize •. 

13 Vegetables 

14 Kharif Groundnut 

15 Kharif Maize 

16 Rabi Maize or Jowar 

16,816 15 Mds. 10/Md. 50·45 

10,510 12 Mds. 48/Q 22·70 

~~/Md. 

5,255 20 Mds. 20/Md. 21·02. 

5,255 20 Mds. 25/Md. 25·27 

5,255 25 Mds. 25/Md, 32·84 .• 
'p 

21·02 5,255 20 Mds. 20/Md. 

10,510 15 Mds. 15/Md. 23·64 

336·79 

Deduct 10% For Farm harvest r>f)Ce 93· 68 

843·11 

Add 30% fodder on items 3, 6,'~, 11, 85 · 87 
12,14, 15 and 16. 1 

Add 3% dung receipts 

Not benefit 954.27-391•99 ... 562.281aKhs. 

928·98 

25·29 

954·27 

16 2·69 40 6·73 

8 0·84 l5 J·SS 

16 0·84 40 }·10 

1SO .1· 8& .. :·.···· 
17 0·89 25 1·31 

16 0·84 40 2·10 

]6 1.: 68. .40 .4·20 

96·04 101.63 197·67 
Add 10% Fodder } exPenses ·-3 % Implement 25·70 ~ 

20% Labour Charge 168· 62 

Total .. 391·99 



Yield 
(fMC) 

15·7 

1l·l 

11·7 

10·5 

8·6 

7·S 
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STATEMENT No X/2 

UPPER GODAVARI Paomcr 

Co"ectiotr factor~ for B. C. Ratio as per water availability 

· " per cent 4ependability 60 per cent dependabiiity 

No or Yield No of 
Years Per cent (fMC) Years Per cent 

15 x100 - 1500·0 ISH 12 x100 

1 X 77·7 - 77·7 17·1 1 X 89·5 

1 X 74·5 - 74·5 16·5 1 X 86·5 

1 X 67·0 - 67·0 15·7 1 X 82·2 

1 X 54·8 - 54·8 12•2 1 X 64·0 

1 X 46•5 - 46·5 11•7 1 X 61·3 

10·5 1 X 55·0 
Total 1820·5 

8·6 1 X 45·0 

7·3 1 X 38·3 

Total 

- 1200 

- 89•5 

= 86•5 

= 82•2 

= 64•0 
.., 61·3 

= 55·0 

... 45·0 

- 38·3 

1721·8 

. 1820·5 
Wcishtcd average• w- •Sll·Ol ~ 

. 1721·8 
We1gbted averaae• w- -86 ·09 
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APPENDIX No. XII 

(Ref: Para. 8 ·16· 1) 

Losses in Irrigation System 

(Figures or percentages) 

Losess in Approxi­
mate 

Distribu- Water Wastage Utilisation recom-
Nature of Irrigation System Canals taries courses on the by crops mended 

field intensity of 
irrigation 

1 2 3 4 5 6 7 

Entire system unlined lS 7 22 27 29 35 
Only canals lined •• 4 7 25 30 34 41 
Canals and distributaries lined 4 2 26 32 37 45 
Whole system lined , . 4 2 6 42 46 56 
Whole system lined and sprink· 4 2 6 6 82 100 

ler irrigation introduced. 

Source- Report on, ' Possibilities or Sprinkler Irrigation in India ' by K. B. Khushlani in 
Fourth Congress on Irrigation and Drainage, Madrid- 1960. 

Notes- Data appears to be based on studies carried out on Canals in Indo-ganietic plains. 



APPENDIX No XIII 
(Ref: Para. 8.20.1) 

Statement giving water requirements, yields and net returns of the crops 

Life Total Yield in Quintals Net return Rs. 
Period water 

Serial Name or the crop requi· per per per per per per Remarks 
No. rements hectare hectare Mcft. hectare . hectare Mcft . 

days Mrtres metre metre 

2 3 4 5 6 7 8 9 10 11 

A-Cereals 

1 Hybrid Bajri (KhariO 95 0•450 7·0 15 ·6. 44·2 486 1,080 2,832 

2 Jowar~bi) 135 0•450 17·0 37·8 107·0 525 1,170 3,313 

3 Maize (Hybrid) 100 0·450 37·5 83·3 235·9 995 2,211 6,261 -01 

4 Hybrid Jowar (Rabi) 120 0•525 30·0 57 ·1 161·7 761 1,450 4,106 OtS 

5 High Yielding Wheat 120 0•525 20·0 38·1 107·9 1,112 2,120 6,003 

6 Paddy drilled (Khari.f) 135 0·825 11·5 21·2 60·0 670 810 2,294 

B-Commercial Crops 

7 Grass·-Blue Panic 90 0·300 300·0 1,000 ·0 2,831·7 1,350 4,500 12,743 

R Mung (KhariO 70 0•350 12·0 34·3 97 ·1 715 2,043 5,185 

9 Pulses (Kharif) 70 0·350 11·6 33·1 93·7 684 1,954 5,533 

10 Sun;lov.er (Kharif}- Irrigated 110 0·350 10·0 28·6 81·0 810 2,314 6,552 

11 Gram- Irrigated 90 0·350 12·5 35·7 101·1 773 2,209 6,255 

12 Sunflower (Rabi) 110 0·525 12·0 22·9 64·8 1,062 2,023 5,728 



APPENDIX No. Xlll-contd. 

(Ref. : Para. 8· 201) 

. 
Life Totnl Yield in Quintals Net return Rs. 

P\'liod water 
Snial Nam<' of the '-TOp requi- per per per per per per Remarks 
N'-'· rements hectare hectare Mcft. hectare hectare Mcft. 

days Metres metre metre 

1 2 3 4 5 6 7 8 9 10 11 ---

13 Groundnut (Kbatil) 120 0.550 14·0 25·4 71·9 944 1,716 4,859 

14 Cbilli~:.s .. 180 0.750 16·2 21·7 61 ·4 2,473 3,297 9,336 

15 Gr< .. •undnut (Hot Weather) liS 0.900 19·0 21·1 59·1 1,611 1,790 5,069 

16 Potato 100 1.050 200·0 190·5 539·4 4,300 4,100 11,610 -01 
\0 

l7 Long Staple Cc.tton (Per-Seasonal) 180 1.050 20·0 19·0 53·8 1,950 1,860 5,267 

18 Vegetabl ... s (Rabi) .. 120 l.Jl5 92·0 81·8 231·6 1,768 1,570 4,446 

19 Onion (Rahi) B5 1.275 275·0 215·7 610·8 4,331 3,400 9,628 

20 Turmeric and Ginger-Two Seasonals 180 1.n5 27·0 15.7 44·5 1,925 1,120 3,172 

21 Other Perennials- (Orange and M~mbi) 1.9$11 2,477 1,270 3,596 

22 Sugar Cane (Piant) • 410 3.375 1,000·0 296·3 839·0 3,125 930 2,633 

23 Grass- Gajr~ j- (Perennia Is) 3.625 875·0 241·4 683·6 4,848 1,337 3,786 

24 Sugar Cane (Pre-Seasonal) 450 4.050 1,250·0 308·6 873·9 3,890 960 2,718 

25 Sugar Cane (Adsali) ... 540 4.275 1,500·0 350·9 993·6 4,870 1,140 . 3,228 

26 Banana 525 4.800 500·0 104·2 295·1 6,992 1,460 4,134 
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APPENDIX' No. XIV 

Irrigation potential (as planned at present) in the draught prone arefU (Ref. para. 8.23.1) 

Geographical Geographical Irrigation Percentage of 
area in drought potential area ~roposed 

Serial Name of District Th. Hectares prone area in Th. ha. to be liTigated 
No. in Th. out of(4) to the area 

hectares of scarcity 

1 2 3 4 s 
tract (5)/(4)% 

1 Dhulia 1256.2 680.2 42.8 6.29 
2 Ialg~on 1137.5 513.4 120.0 23.37 
3 Nasik 1557.4 1157.5 119.6 10.33 
4 Ahmednagar 1702.0 1702.0 278.1 16.34 
5 Poona 1560.0 1065.5 191.2 17.94 

6 Sa tara 1043.7 549.7 64.4 11.72 
7 Sangli 859.1 718.9 45.0 6.26 
8 Sholapur · 1499.0 1499.0 324.9 21.67 
9 Aurangabad 1671.8 1177.7 139.2 11.82 

10 Osmanabad 1427.2 466.1 88.1 18.91 

11 Bhir 1092.2 771.2 36.3 4.71 

Total 14806.1 10301.2 1449.6 14.07 

Note.-Il'rigable areas will get substantially 
recommendations of this committee. 

increased when projects are replanned as per 
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APPENDIX No. XV 

(Ref. Para 8 · 23 ·1) 

Funds required for the Irrigation planned in drought prone areas 

Irrigation Estimated Expenditure 
Serial Name of District potential cost upto March Balance 
No. inTh. (Rs.lakhs) 1972 

Hectares (Rs.lakhs) (Rs.lakhs) 

1 Dhulia 42.8 1524.72 298.08 1226.64 
2 Jalgaon 120.0 4248.01 1511.74 2736.27 
3 Nasik 119.6 3749.73 872.97 2876.76 
4 Ahmednagar 278.1 9461.72 3078.32 6383.40 
5 Poona 191.2 8945.65 2126.97 6818.68 
6 Sa tara 64.4 2268.36 314.73 1953.63 
7 Sangli 45.0 1898.91 301.27 1597.64 
8 Sholapur 324.9 11487.86 1981.41 9506.45 
9 Aurangabad 139.2 5650.87 1542.88 4107.99 

10 Osmanabad 88.1 . 1222.48 456.93 765.55 
11 Bhir 36.3 3479.79 566.13 2913.56 

Total 1449.6 53938.00 13051.43 40886.57 

Notes.-(l) Information about the Irrigation potential and costs is as per planning upto year 1972. 
(2) Irrigable areas will get substantially increased when projects are replanned as per 

the recommendations of this committee. 
(3) Additional expendtture for utilising yields between 75 Per cent and 50 per cent 
· recurrence will be about Rs. 280 crores. 



CHAPTER IX 

GROUNDWATER 

9.1. Importance of Ground Water. 
9.1.1. The development of ground water resources is of particular significance 

to the ~r~:)Ug~t zone ~f .the. M~h~rashtra State because the possibility of extending 
cJ.nal twgatton factlittes ts limtted to about 25 per cent of the cultivable area. 
Even to-day wells form a significant source of irrigation in this area. 57 
per cent of the irrigated area in the State has been under irrigation from wells. 

9.1.2. Even within the canal commands, the conjunctive use of surface and ground 
water was emphasised by the Maharashtra State Irrigation Commission (1962), as the 
experience on the old canals indicates that ground water resources get considerably 
increased in the command areas of the canals. The Second Irrigation Commission 
(1972) has also advocated the conjunctive use of the surface and ground water reso­
urces. The Commission says, "the ground water acquifers in such cases serve as dep­
endable balancing reservoir from which supplies can be drawn to make up deficien­
cies in river supplies."1 The Commission has however emphasised the need for care­
ful advance investigations in the following words ''Before any large scale programme 
for conjunctive use of surface and ground water resources is undertaken;-we-recom­
mend that careful investigation should be made to quantify, recognise, surface and 
ground water resources and interaction of one source on the other in an integrated 
development and combined utilisation. It is also necessary to make a cost study of 
various alternatives to determine the best modes of conjunctive use in an area. In 
advocating conjunctive use, we are aware that indiscriminate exploitation of ground 
water may lead to serious difficulties."2 

GEOLOGICAL CONDITIONS 
9.2. The Rockformations. 
9.2.1. The Deccan Trap constitutes the most important geological formation in 

the State and all the drought prone districts are situated in the Deccan Trap area. The 
Decc:m Trap is a vast pile of basaltic lava flows outpoured intermittently through 
fissures or volcanoes over a period ofmillions of years. The rocks are mainly diffe­
rent varieties of basalt having more or less uniform mineral and chemic-al 
composition. 

9.2.2. In addition volcanic breccias of different kinds and red boles derived from 
tachylitic basalts are of frequent occurrence. The basalts in many areas in the 
drought zone have been intruded by dykes cutting across the flows. Rarely, inter 
trappean sediments and ash beds are met with at a few places like Bombay but they 
fall outside the drought zone. 

9.2.3. Structurally the flows are of two types. Some flows occur as regular hori­
zontal sheets with greater thickness. The other type is ofthin flows which have 
irregular form because of variation in thickness. These may be a few centimeters 
to a couple of meters in thickness and may extend over a few meters to a few 
hundred meters. Because of their irregular form and limited lateral extent they 
occur in chaotic piles. 

9.2.4. The Deccan Trap basalts like all volcanic rocks contain gas cavities 
formed by escape of gases from the lava. On the basis of gas cavities the basalts 
may be divided into three types :-

(i) the ve3cicular ba~mlts with empty gag cavities ; 

1 Report of Second Irrigation Commission, Chapter V, page 8'). 
Report of Second Irrigation Commission, Chapter V. pag• Sl!il. 
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(ii) the ainygdaloidat basalts with gas cavities filled with secondary minerals; and 
(iii) the compact basalts without gas cavities. 

Of t,he:;e compact basalts are always closely jointed, while the vescicular and amyg· 
daloidal basalts have few joints. 

9.3. Water Bearing Potential of Deccan Trap. 

9.3.1. The lava flows differ greatly among themselves in regard to their abibty to 
receive, recharge, store and transmit ground water. Differences in the productivity 
of Ia va flows arise as a result oftwo.physical characteristics namely their porcsity and 
permeability. Inter-communicating vescicles distributed uniformly throughout the 
rock, increase _the porosity. Massive lava flows which have neither the ve~cicles nor 
the joints have the least porosity. The yield is considerably affected by two factors 
mmely, the degree of weathering and topographical setting. Weathering increases 
the p:lrosity and permeability of a media and topographic setting affects the movement 
and discharg~ of ground water. The nature, ~ize, number and distribution ofvescicles 
the number and spacing of joints and the extent and degree of a weathering cont­
rol the water yielding capacity oflava flows. · Pyroclastic deposits such as beds of 
ash, tuff, etc. tend to become clayee and are sometimes poor producers. 

9.3.2. Groundwater in the lava flows' occurs as water table under confined condi­
tion~. The massive lava flows and thick red bole layers tend to inhibit vertical move­
ment of ground water and thus act as confining acquicludes. The water productive 
layers when favourably situated receive recharge, and groundwater moves down 
the dip till it is withdrawn through wells or is naturally discharged by means of spring 
or other forms of seepages. 

9.3.3. The Ground Water Survey and Development Agency in Mah.arashtra there­
fore holds the view that the lll'la flows act as a multi-acquifer system including both 
water productive and unprodlictive zones. Such a situation can arise at any depth 
so long as these zones are favourably situated for receiving recharge and transmitting 
the same down the dip. Productive zones in the lava flows constitute between 20 per­
cent and 50 percent of the total thickness of the flows in any section. The Agency 
is of the view that the productive zones of this thickness should be able to deliver at. 
least low yields of few thousand gallons per hour.. Marginal yields in these boreholes 
can be sometimes raised by increasing the fracture porosity. 

9.3.4. An· altogether different view is held by some other geologists. Jn their 
opinion all basalts are basically non-porous and therefore there is no possibility of 
getting pore water from any of them when they are fresh. Therefore the only possi­
bility of g·~tdng water in basalts is from open joints. On the basis of experience of 
b1salts in other c:>Untries i.e. the Columbia Basalts of the U.S.A. it is thought that 
vescicular basalts hold large quantities of water in their vescicles. However it is 
cJntended by these geologists that this is not true of the vescicular basalts of 
Maha.rashtra. Firstly there are very few vescicular basalts in the Deccan Trap area 
as th~y hwe been converted into amygdaloidal basalts by the complete infilling of 
the vescicles. Furth(lr the vescicles whether infilled or· empty are not interconnected 
and therefore they cannot transmit 'water even when they are·open. The vesciculr.r 
and amygdaloidal varieties are also free from· joints and they are therefore on the 
whJle impervious. One thing is thus clear that water from' fresh' basalt rock can 
be obtained only from the compact basalts which are jointed. The compact basalts 
can also C·Jntain water only when the joints a•·e open and interconnected: Even the 
CJmpact basalts may not contain water as the joints may be irrt'1gular and not 
intcrcmuected or may not hwe opened or may be filled with impervious· material 
Dykes in Decc1n Trap area are well jointed and may yield water. But the behaviour 
of dykes is very variable. Some contain large quantities of water while the majority 
are dry. · · · 
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~.3.~ .. According to the latter view, conditions become more favourable for 
storage of water when the basalts are in an intermediate stage of weathering. By 
weathering, joints in compact basalts are widened. Vescicular and amygdaloidal 
basalts also develop spheroidal weathering or sheating or even pass into murum and 
thus become porous. Both the breccias and red boles are impervious and behave 
~ike amygdaloida~ basalts .as far as ground v.:ater is concerned: . As water :percolating 
mto the ab.o':e lymg p~rvwus rock ca.nnot smk deeper when It meets. the Impervious 
red boles, It Is stored m the above lymg rock and comes out, where Its contact with 
red bole is exposed at the surface. 

9.3.6. Further this view expresses that over large areas the basalt-flows are 
generally thin and irregular and do not have extensive lateral spread. Because of 
this the total quantity of water in water bearing flows is not generally large and 
because of their limited lateral extent the flows cannot be traced over a wide area. 
The compact basalt often occur as thick extensive flows and make good acquifers 
if uniformly well jointed. But even in them, the pattern of jointing is very variable 
and the same flow may be well jointed at one place and not at another. This makes 
iheir behaviour inconsistent and a flow that yields water at one place may not give 
any at another. 

9.3.7. The Ground Water Survey Agency has been carrying out the surveys and 
experiments in the Deccan Trap areas since 1971. So far they have surveyed 1544 
villages and an area of about. 4500 sq. kms. during the course of which 41,000 wells 
have been examined. Further experimentation and field results will alone confirm 
the assumption of the Agency and correctly assess the availability of ground water 
in these areas. 

9.4. Soils and sub-strata. 

9.4.1. Over extensive areas, the basalts of the Deccan are overlain by superficial 
mantle of variable thickness of soil and weathered rock. Soils fall into two classes 
according to their origin, the residual soils and transported soils. The only trans­
ported soils met with in Maharashtra are the alluvial deposits laid down by stream 
on their flood plains. Soils which are final products of decomposition are underlain by 
osub-strata of weathered rock in various intermediate stages of decomposition in 
which conditions are suitable for ground water storage. This is a favourable feature 
and we have to make best use of it in our schemes for development of ground water 
resources. 

9.4.2. All soils and sub-strata in the Deccan Trap area are characterised by depo­
sition of large quantities of Calcium Carbonate. Calcium Carbonate released by the 
decomposition of basalts is carried in solution by ground water. When ground 
water is drawn to the surface by capillary action during long dry season as are predo­
minant under the present weather conditions in this area, it evaporates and depo!its 
its load of Calcium Carbonate either at the surface or in the soil as kankar. This 
Calcium Carbonate also brings about cementation in alluvial deposits and converts 
them into firm rock. The very presence of large quantities of kankar is indicative 
inadequate ground water storage and predominance of desication effect as in the 
famous kankar areas near Na:ndgaon in Nasik district and Chas near Ahmednagar. 

9.5. Water Table. 

9.5.1. Of the rain water that percolates into the ground and is held there, a sub­
stantial part is lost by continuous evaporation and evapotranspiration. This 
process of percolation continues till lower strata of soil is fully saturated. After full 
saturation, the water starts buildini up its own level and unless it is drained off by 
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under ground drainage through pervious strata, the water level continues to rise 
forming what is known as" water table ". In Deccan Trap area, due to rolling ground 
and the impervious parent rock over which lie the soils formed in situate regular 
extensive reservoir of ground water as such is difficult to obtain. 

9.5.2. Most of the w2ter in the Deccan Ttap areas is stored and held only in the 
sub-strata and weathered rock below and is generally in a continuous process of being 
drained away towards the natural drainage channel by gravitational movement 
resulting into springs. 

9.5.3. The water found in local unconnected cups gets its replenishment from 
rain every year. In due course after filling up of these local pockets or cups the under· 
ground water finds their way to the main drainage channels. It is this underground 
water and the valley storage which is responsible for the sustained flow in the rivers 
in the post monsoon period. If drainage condition happens to be unsatisfactory, 
the water level in the local pockets continues to rise causing water logging in the area. 

9.5.4. The course of underground water is also approximately the same as the 
surface land. Mter the monsoon most of the smaller streams over the Deccan 
Trap areas are dry but water is generally found in wells situated closer to the streams 
or the pits sunk in stream beds. Similarly wells situated near the stream have more 
water, better recuperation and longer life than those located higher up and further 
away from the streams. 

9.6. Source of Ground water. 

9.6.1. The source of all ground water is basically the rainfall. The rain water 
that percolates into the ground occupies minute openings in rocks and becomes 
ground water. Some people also carry wrong impression that water is formed 
in rocks. The water of P.Ettural springs is also the rain water that has porcolated 
into the rocks and under favourable geological conditions has found its way to the 
surface again. Even the water of hot spring is 80 per cent rain water which sinks 
to greater depths and mixes with hot magmatic water or stream and then rises to 
the surfaces as hot springs. -

9.6.2. This being the case, the extent to which ground water resource can be 
developed, gets limited by the extent of precipitation the area receives. 

9.7. Potential for recharge. 

9.7.1. It the report (1970) on the "Development of Ground Water Resources and 
and Farm Mechanisation, "recharge of 10 percent of the total precipitation is assumed 
and it has been considered that the ground water available ·can be utilised by extrac­
tion through dug wells. The manner of recharging of ground water table in the 
Deccan Trap area particularly in the drought areas leading to the above assumption 
is however not made clear in the report. The Ground Water Survey Agency 
has also based its calculations on the assumption of recharge at 10 per cent of the 
annual precipitation. 

9. 7.2. Following four processes of recharge can be thought of,-
( a) Precipitation seeping through the porous open textured material at the hill 

toes ; 
(b) Precipitation on the plane tracts seeping through the soils supporting the 

agricultural activities ; 
(c) Through the method of back feed from the river bed on a falling gradient ; 
(d) By C)ntribution from neighbouring catchments or valley throuih a system 

of joints, fissures or faults in the country rock. 
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. 9. 7.3. The soils produced on the Deccan plateaue are generally of impervious 
typ~ beclUse the b:1salt rock does not produce much of the sand size material but 
produces abundance of silt and clay. The river banks and the flood plains an 
generally a b:)Unding in this category of material. The ability of this material to 
transmit the precipitation water downwards through the ground mass to the ground 
water reservoir may be a slow process. The water tight amygdaloidal basalts do not 
allow percolation of water, and once an amygdaloidal basalt is met with further 
downward descent of water is stopped. If any amygdaloidal flow is oc~ing at 
the surface, there may b~ practically no recharge. In view of the prevalence of 
amygdaloidal basalts in the Decean Trap areas, conditions are not always favourable 
for percJlation of large quantity of water. Chances of eros~ transfer of a large 
volume of water beneath the ground from one basin or catchment to another also 
appear to be limited, unles~ regional open fractures exist. 

. ?· 7.4. . All underground waters are derive~ from rains .. Therefore in their app;aisal, 
It IS very Important to study the process of disposal of rain water. Of the rain water 
tha.t falls on the land, some evaporates where it falls, some percolates into the soil 
and some runs off along the surface to evaporate or to percolate elsewhere or to enter 
streams and while some is used by the plants for their life processes. The atmospheric 
CJnditions and pattern of precipitation and vegetation growth thus have a great 
b~aring on the facilities for recharge. Rain water that percolates into the ground 
every rainy season serves to replace the ground water withdrawn or lost by natural 
processes during the dry season. The amount of this recharge is determined by 
several factors such as total rainfall and pattern of precipitation, geological 
cJndition, topJgraphy, climate, vegetation, etc. and therefore varies greatly from 
place to place. 

9. 7.5. The precipitaion in the drought prone areas is concentrated in a very small 
period and is mostly not in the form of a long period continuous drizzle. The 
latter are favourable for soaking action and percolation of the precipitating water 
into the ground. Under the condition of rain storms however, once the top soil 
surface is saturated, the process of run off sets in and water flows down the natural 
drainage channels. Because of low humidity in the drought tract, larger sunny 
days, as also winds in the monsoon period water from nallas, rivers as also from the 
soil surface is CJntinuously evaporated in very large quantity. The water that seeps 
into ground is also continuously brought upward through capillary action in cultivated 
land and is then lost by evaporation. Vegetation in the catchment also consumes 
some ofthe water from the soil for its life processes. In nature, chances for deep 
percolation of water in these areas are therefore limited, and any large scale 
recharge by annual precipitation appears to be rather improbable. 

9.7.6. In the districtofSholapur [vide page 187 of the report in the Government's 
report (1970) on the Development of Ground Water Resources, Land and Farm 
Mechanisation in Maharashtra] the present utilisation of ground water from the exis­
ting wells already amounts to 20 · 31 Mcft. out of 30 · 29 Mcft. assumed to be availa­
ble on the basis of 10 per cent recharge. This leaves a margin of 9.98 Mcft. for 
exploitation through additional wells. Even minor change in the assumption regard­
ing percentage recharge will make significant difference in ground water potential 
in the terms of wells. 

9.7.7. Extraction of ground water in_ different areas wil~ have to be Iiqited to 
their potential for annual recharge of ground water. There Is, therefore,parttcularly 
urgent need to conserve our ~round water resources by proper "water budgetting". 
Water budgetting will require clear idea about the annu&.l recharge of ground water. 
Lack of adequate data is the main handicap in assuming the extent of ~echarge in 
assessing the availability of ground water. Further surveys and collect1on of data 
i.1 different _areas will have to be directed towards the assessment of the extent of 
recharge. 
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9. 7.8. On the whole, the p:>tcntial for natural recharge in the drought zone has 
limitations on acc·lunt of its climatic and g~ologioal setting. Hence measure! for 
artificial recharg<! of gwund water will have to be adopted as a· mainstay of any 
future p:-ogramme of ground water development. 

9.8. Dug wells. 

9.8.1. There will nec·Jss:.uily have to be an emphasis on dug wells in tapping 
ground water stored in sub-strata and weathered rock on the earth's c.mst. Even, 
in areas where water is available in plenty, the numb:::r of wells has to be kept 
limited so that withdrawal does not exo-Jed recharge. The G.S.D..A., bas indicated 
that there is a large unexploited potential for ground water and there is, therefore, 
scope tor increasing the number of wells. Their calculations are based on the assum­
ptions of 10 per cent recharge. Agriculturists from many districts expressed to us 
that at many places water levels in wells have been consistantly going down during 
the last ten years or so. This phenomenon indicates that in such areas withdrawal 
has already exceeded recharge and the ground water reserves are being depleted. 
Even the calculation ofthe Agency given in Table No. 1 indicates that there is 
hardly any potential left in some talukas of Ahmednagar and Nasik districts 
for additional wells. 

9.8.2; As the total quantity of water that can be received in the sub-soil and the 
rock crust is limited by natural conditions of a basin, indiscriminate increase in tho 
number of wells only brings about a division of the same storage over a large number 
of wells. A larger number of wells does not therefore necessarily mean an increase 
in the total amount of water. On the other hand, the ground water reserves may 
get depleted beyond easy correction. 

9.8.3. In the absence of a sustained" water t3.ble "in the drought areas, the water 
level in the wells is subject to very large seasonal fluctuations. · AfteJ:intense rains 
in the monsoon period, the water starts appear~ng even in the wells that might have 
gone dt yin summer, the availability of water then generally cortinucs to be good in 
the period of rabi at tho end of v.,hich quite large number' of wells start l}~tting 
depleted. The irrigation fr0m thfl wells ha!- th~rnfnre to be mostly limited to dry 
spells in kharif season and to rabi season. Even the availability of drinking 
water from dug wells gets substanti~lly reduced in the hot weather months. 

9.8.4. There does not appear to be any complete remedy for such a situation, 
though hot weather availabilities can be somewhat improved by the supporting 
ground water recharge works like the percolating tanks. 1he entire scheme of 
agricultural and water dependent operations in the drought prone areas will have 
on the whole, to be limited mainly to about eight months of the yeu. The drought 
areas will have to live with this inadequacy and hence hot weather U!ies of water will 
have to be regulated for the essential social requirements first, like drinking water 
for the human beings as also the cattle. 

9.9. Irrigation Potential. 

9.9.1. The surveys show that irrigation potential of the wells, in terms of say 
rabi jowar, is of the order of about 10 acres in the bundcd areas. Apart from the 
extension of the cultivation period into rabi season, the wells also help in supplying 
water to the crops in the l<harif seasons during the long dry spells. It is not the 
total water used from the wells that is only important, but the crucial time at which 
this water becomes available is also very important. To this extent, wells play the 
role of 'insurance' support. 

H4485-12 
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9.1 0. Bore WelTs • 

9.10.1. The other distinct cJ.teg.Jry of wells is the deep bJre wells as distinct from 
the c.1tegny of bne-cum-dug wells. In the latter, weathered and pervious rock 
strata b~low the bJttom level ofexc.1 vation in the wells is tapped to indue<! additional 
p~rcJlation into the well ec·Jnomically without costs of excavation through the rock. 
In the form~r c1se of the deep bJre wells however, the aim is to tap the water stored 
at great depths ofs;1y 50 to 100m. Rec0ntly the Ground Water Development Agency 
h1s b~en tryjng wdls of this type in the various districts. 

9.10.2. The expnience of the Irrigation and Power DepJ.rtment on the tunnels 
dciven in bJ.salts, show that the besalts at such depths are generally' dry' for example 
the tunnels of the Koyna cJmplex, the tunnels of the Vaitarna Hydro Electric Project 
and the Bassdn CreekTunnel which inclines at bJth the ends driven to a depth of 
400', b~low the cc·eek. Engineers ha vc met with hardly any water in all these tunnels 
one·~ they went b~low the upp~r fringe of weathering. A large number of deep bares 
h'l ve b~en taken by the s1me D~putm·~nt b~low the valley floors for the investigation 
of hrge numb~r of dam sites in D~cc1n. Their ob1ervation is that leaving aside the 
top 10-20 m. the recJvery of cnes from the m1ss below is almost 100 per cent. The 
rocks do n')t sh 1w any worthwhile intake of water even under p::-essure of the order 
of 20 to 30 kg. p:!r em. sq. Intakes of grout under high p:esslJ.l'es is alsJ negligible. 

9.10.3. Ground Water Survey and Development Agency is carrying out investi­
gations to correlate the occurrence of ground water with geology. The holes drilled 
by it are percussion holes. To verify whether the withdrawal of ground water is 
within the limits set by the annual recharge it is necessary to maintain a recJrd 
of levels of water in the bore wells over a period of years. The performance of 
some deep drilled wells will have to be watched over a long period. 

9.10.4. Th1 water availability as recorded by the Ag~ncy was found to b:! of the 
ordet of 500 g~Uons per h')ur andinsome ClSCS few thousand gallons. The obJer­
vations appear to be on th~ bJsis of water overflow noted during the drilling 
operations .. It is not clear whether these drill holes have tapped a dependable zone 
of free water reservoir or whether after some days of extraction the under gwund 
reservoir will g"t depleted for want of recharge. 

9.10.5. Thus it will be seen that in re~pect of the deep bore wells we are still at 
an exploration stage and it will require further extensive studies and investigations. 

9.11. Ground-water in the Irrigation Tracts. 

9.11.1. The irrigation tracts are favourably located in respect of ground water 
as compared to the areas not C·Jvered by the irrigation commands because of the 
sustained long period of application of water through the canal system and through 
the fields in the command. A large part of this irrigation water that spreads over 
the irrigated fields as also the water from the seepages from the canals and tributaries 
and water courses goes to form a substantial quantum of ground water which tend 
to drain into the n1tmal drainage channels in the areas and giving rise to pJrennial 
flows therein. 

9.11.2. Experienc~, on well sinking in the commanded areas of existing major 
and medium irrigation projects in operation, e.g., P1avara, Godavari and Nira 
Canal system,;, has shown that in the areas commanded by canals, wdls are generally 
successful. A number of wells sunk with the same intensity in identical areas but 
not falling in the C·Jmmand of canals in operation are found to be unsuccessful for 
want of water. In other wvrds, the wdls sunk in the areas CJmm1.nded by canals 
do not depend for the underground water naturally available in the sub-soil but, 
virtually draw upon the water going underground by seepage from the canals. 
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9.11.3. The sinking of wells in the commands of irrigation canals i~, however, 
most beneficial in certain circumstances only e.g .• in the canal commands having 
a large concentration of perennials such sinking of wells is a very desirable feature 
as it helps not only to prevent waterlogging of the area, but also makes it possible 
to utilise the underground water derived from the seepage of the canal and the 
heavy irrigation of perennials for further use and extension of irrigation in the com­
manded area where adequate areas happen to be available for such extension of 
irrigation. If, however, the intensity of irrigation on the canal happens to be very 
high, say 90 per cent of culturable commanded area, no useful purpose would be 
served by sinking wells in the commands as there would be no land available for 
using the underground water for irrigation. We have recommended in our Chapter 
on Irrigation that intensity of irrigation should be not more than 50 per cent in the 
drought areas. Hence it should be possible to use large quantities of ground water 
available from the irrigation command for crops on the unirrigated lands. · 

9.11.4. Where irrigation projects are likely to be taken up even after 10 years, 
some immediate relief by way of providing· irrigation wells should be considered. 
Even if any of these wells do not strike reliable ·water to-day they would do so in future 
after irrigation commences. We therefore feel that in the future programtnes 
for well sinking, priorities should be given to the irrigation comtnands shown in the 
.JJ;laster plan for irrigation. 

9.12. Measure for recharge. 

: 9.12.1. From the foregoing paragraphs, it may be clear that the dependability 
and potential of wells considerably improves when facilities for recharge such as in 
canal commands are available. Hence whenever any large scale programtne of ground 
water exploitation is thought of, a supporting programme of recharge-works bas · to 
be taken up as an integral, 'Part, otherwise the; excessive exploitation of ground 
water without adequate recharge may make the investment on the ground water 
works unfruitful. · 

9.12.2. Among the measures for recharging the following five types·· of works 
can be considered- · 

(1) Bun ding; (2) Afforestation; (3) Trenches; ( 4) Injection through wells and 
(5) Percolation tanks. 

The utility and potential of each of these is discussed in the following paragraphs:-

9.13. Bundin~:.-Bunding aims at a longer stay of water on the field and thereby 
better opportunity for seepage into the ground. This has been confirmed by surveys. 
It is estimated that an increase of about 1! acres per well in term of Rabi jowar is 
obtained in the bunded areas. 

9.14. Afforestation.-The examples of wells drying up on account of large scale 
disafforestation are many. The recharge potential developed by broken sut?-strata 
from the ever growing root system is lost by the disafforestation. . It is easy to loose 
this asset but it requires a su~tained work to build it up again. No immediate 
improvement in the ground water situation is possible through new plantations 
as in case of other measures, but conditions do improve over a long period and hence 
adequate attention needs to be given to all efforts aimed at growing the trees on the 
slopes and toes of the hills in drought areas. 

H 4485-12a 
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9.15. Trenches.-Bunding as a measure for conserving and increasing moisture 

in the soil bas been thought of and practised for a long time by now. But adequate 
attention to other measures for improving the recharge potential of the areas does 
not seem to have been given •. One of the ~imple measures suggested to us was to uke 
the surface run off deep into the sub-soil through trenches along the contour, through 
tho exposed faces of which water can freely pass into the sub-st>il. We under5tand 
that on a small scale this system is already in vogue in the works of the Fcrest 
Department when they undet take new plantations along the slopes of the hill5. 
There appears to be large latent potential in this system of ground\\ater recharge 
and we very strongly recommend intensive experiments and field observations on 
this system by the Directorate oflrrigation Research and Development. Incidentally. 
the trenching work is labour intensive and equally simple like bunding works and can 
provide large scale employment in the periods of drought· It is necessary to 
develop this technique on scientific lines. 

9.16. Injection through wells.-Trenches cannot go deep. But wells cutting 
~hrough the superficial mantle of weathered rock may have a great potential fot re­
charge. It may therefore be worthwhile to consider if the ground water reservoir 
can be recharged through wells, normally used for extraction, during the periods of 
excessive precipitation in monsoon. It is learnt that some experiments on injection 
of water into the ground through the wells by pumping in and diverting surplus water 
from the rivers and the canals in the monsoon period are being undertaken by the 
Irrigation and Power Department. Areas around Shendurni in Jalgaon district are 
proposed to be taken up for such trials. 1f such measures of recharge succeed they 
would open up an entirely new line of development of the ground water re­
sources. It .is learnt that Israel bas successfully adopted a technique of injectit'n 
through tube wells in their coastal areas and large scale injection through wells and 
laaoons is being adopted by other countries also in progressively greater measure. 

9.11.'Percolation Tanlts.-
9·11·1. A more bold and forceful approach . to recharge is through 

the construction of percolation tanks. Bunding, nalla bunding and percola­
tion tanks can be considered as basically of the same genre but progressively bolder 
and more positive in approach. We are very happy to note that a large scale activity 
on these percolation tanks has been taken up during the current scarcity year. It 
is however, seen that the technique of percolation tanks has to be progressively rationa­
lised and brought on more scientific and sound footing. Examples of the percolation 
tanks not being able to percolate on account of impervious ground around or percola­
tion tanks not receiving any water on account of very poor run-off from catchment 
are not few. The study team of the irrigation officers appointed by the Government 
of Maharashtra in 1964 found that there was no theoritical approach to the problems 
of locating of the percolation tanks on scientific basis. On the basis of empirical 
observations however, the team found that generally tanks having a capacity between 
5 to 12 Mcft proved successful. The irrigated areas ;:er Mcft of gross capacity worked 
out to be of the order of 15 to 20 acres on an average. This is quite large and 
comparable with the figures from canal irrigation works. 

9.17.2. The success of percolation tanks mainly depends on the percolating nature 
of the ground. Highly percolating base or too steep ground slope of the sub-soil are 
not desirable as tanks would drain out too fast. On the other hand, very flat terrain 
and areas with deep soil cover are also not desirable as they would not admit of 
percolation freely. The evaporation from the surfaces of the water is very high after 
the months of February and hence it is necessary that water from the percolation tanks 
goes into the ground before February and is stored underground for exploitation iu 
the rest of the bot weather months. 

9.17.3. In the drought zone, favourable conditions for locating percolation tanks 
exist not too close to the source of nallas nor too much in the open ground but at an 
intermediate stage of the draina~e channels where adequate depth of sub-soil has been 
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formed and valley slope is not very steep. Down-stream area on which effect of 
percolation can be felt is found to be limited to about ! of Km. wide belt along th" 
nalla and upto 6 Km. distance on downstream. Additional wells have to be located 
within this belt. There also the intensity of wells cannot be generally evenly spread 
out on both the banks. From the experience of the developments on some existing 
successful tanks, it is observed that generally the ' sub-soil ' potential is not symme­
trical around the drainage channel. There is a much better potential on one side than 
the other. Only advance sub-soil surveys are able to indicate the exact situation in 
a particular basin and the possible intensity of additional wells. 

9.17.4. One simple indication of the ground capacity for ground water develop­
ment as suggested by Irrigation and Power Deparment study team 1964,is the presence 
of existing working wells in the valley. Further the wells before construction sho~ld 
preferably have recuperation of ·05 cusec after the monsoon period in October and 
November. After the construction of percolation tanks the intensity of wells can 
further be confidently increased. 

9.17.5. 1t is also observed from their study· of the crop growth on the different 
percolation tanks, that on an average about 200 acres of equivalent tabi seasonal 
-can be supported by one percolation tank, even though in some cases some of the 
successful tanks have supported as large as 1,000 acres of the rabi seasonals. The 
percentage of perennial like sugarcane has been low, only 6 to 7 per cent. whereas the 
two seasonals like cotton and chillies are about 10 per cent. ·to 15 per cent., the rest 
being purely seasonal. The predominant seasonal nature of the 'Ground water' avail­
ability is borne out by these experiences also . 

. 9.17.6. Recently a regular committee was appointed by the Government for 
the study of the percolation tanks in 1970. This committee reiterated the require­
ments on 5 existing useful welts''below the proposed percolation tanks as it exhibited 
'the percolating character of the ground for suitability of location. The percolation 
tank in an area where no useful irrigation well existed at all was considered by the 
-committee as likely to be unsuccessful. In the studies made by the committee it is 
observed that ground water potential of the area supported by the percolation tanks 
inCil'ea&ed almost three-fold. Thus where one acre of irrigated orop was taken addi­
tional two acres of irrigated crops could be taken. The intensity of wells reached 
was as high as 12 per square km. This shows the outstanding advantage of 
percolation tanks over the other measures like bunding. 

9.18. General recommEndation. 

9.18.1. As the occurrence of groundwater will depend on geological conditions. 
which as has alr~ady been seen may not be favourable everywhere, every ground­
water programme has to start with systematic geological studies. By carrying out 
such studies, areas likely to have ground water and those which are not likely to have 
should be clearly defined. Once this is done, efforts can be directed at increasing the 
grol<!ndwatel'supplies in potential areas, and other means of water supply developed 
in areas where groundwater is not likely to be available in adequate quantities. 

9.18.2. It is clear that the lay of the s.ub-strata and its nature particularly in terms 
of porosity is ofvitalimportance for thedevelopmentofgroundwater. Much has been 
·done for the soils that support the plant growth as also for the rocks which weather out 
to pro<I:uce the scils. But the intermedia~e. ma~erial known as sub-strata wbi~h is 
mamly Important for the groundwater conditiOns 1n the drought .zone has not reoe1ved 
ad.equate attention so far. We suggest that this aspect be given more attention. 
Studies will have also to be done on groundwater movement. In the selection of the 
sites for the percolation tanks the investigation on the sub-::trata is the crucial one and 
tllis has to be got done by trained personnal. 
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9.18.3. In the areas where the potential for new wells exists, we are of the view that 
the programme of wells should be undertaken. In the areas, where the potential has 
been exhausted, the programme should aim at mechanisation of dug wells by use of 
pumpset, replacement of an oil engine driven pumpset on existing wells by or:.e driven 
by electric power and improvement of the existing wells or old wells. 

9.18.4. In areas where groundwater storage is not possible instead of digging or 
drilling a large number of wells, emphasis should be on creating a large number of 
small surface storages by constructing bunds across nallas wherever possible and 
utilising the water locally, by lifting if necessary. Possibilities of an integrated 
development of small rivers by constructing low bunds at suitable interval throughout 
their courses, as on the Panzra, should also be explored. 

9.18.5. In the Chapter on " Irrigation " the de-velopment of irrigation in drought 
prone area is estimated to cover at best about 25 per cent of the cultivable are" in 
the drought zone. The rest of the area outside the canal commands has therefore 
to depend on groundwater resources only as an in~utance against croughts as also 
for increase in the crop out-turns. In view of the limited precipitation available in 
the dwu1;ht ~one it may not be possible to bring irrigation water to every ac1·e of 
land, but if we are able to intensify our measure for ground water rechatge sufficiently 
through adequate experimentation, investigation and scientific development for the 
percolation techniques, it should be possible to conserve a substantial pnt of the 
monsoon precipitation in the form of groundwater and utiHse it in dry spells in 
monsoon or late in rabi season. Our aim should be to bring at least 30 per cent. 
of the atea outside the irrigation commands under protection from groundwater 
resources thereby bringing about 50 per cent of the net culturable area under protec­
tion-25 per cent. from surface source and additional 25 per cent. from ground­
water sources. The develorment of groundwatet tesources duly surported by works 
to groundwater rechar£e should therefore be planned with this objective in view. 
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TABLE I 

Groundwater availability and Potential in terms of new wells. 

Ground- ~ Potential Ground- Potential 
water ba- I in terms of water ba- in terms of 

Name of Taluka lance in new wells Name of Taluka lance in new wells 
acre ft. acre ft. 

2 3 1 2 3 

Jalgaon District Newasa 8,840 541 

Parola 17,734 1,086 
Shevgaon 17,579 1,076 
Pamer 12,792 783 Pachora Nil Nil 
Ahmednagar Nil Nil Amalner 22,858 1,399 
Pathardi 1,718 105 Chalisgaon 8,930 546 
Shrigonda 6,347 401 

Nasik District Jamkhed 15,399 943 

Baglan Nil Nil Poona District 
Malegaon Nil Nil 

Baramati Nil Nil Kalwan Nil Nil 
Sirur 4,707 ··287 Chandor Nil Nil 
Junner 1,031 63 Nandgaon 11,005 673 
Purandhar Nil Nil Nip had Nil Nil 
Ambegaon 19,386 1,187 

Yeola Nil Nil 
Khed 39,504 2,418 

Sinnar Nil Nil Indapur Nil Nil Dindori 56,778 3,476 
Dhond 12,012 7,700 

Dhulia District 
Aurangahad Dtstrict 

Nandurbar Nil Nil Kannad 26,985 1,652 
Dhulia Nil Nil 

Khuldabad 10,845 664 
Sindkheda 15,183 935 

Vaijapur 27,157 1,663 
Sakri 21,210 1,299 

Ganga pur 25,540 1,564 
Sholapur District Aurangabad Nil Nil 

Karrnala 35,505 2,174 
Paithan 41,751 2,557 

Barshi 43,621 2,671 
Am bad 91,748 5,618 

Madha 19,542 1,196 Osmanahad District 
Malshiras 

Bhoom 21,081 1,290 
Pandharpur 22,899 1,402 Paranda 26,596 1,628 
Moho! 36,186 2,216 Kallam 9,730 595 Sholapur (N) 16,612 1,017 Osmanabad 18,397 1,226 
Sholapur (S) 33,178 2,031 Tuljapur 15,275 937 Sangola 20,123 1,232 
Mangalwedha 31,154 1,907 Bhir District 
Akkalkot 1,502 91 Ashti 33,321 2,035 

Ahmednagar District Patoda 33,466 2,049 
Bhir 42,446 2,699 

Kopergaon Nil Nil Getrai 49,135 3,008 
Akola 72,915 4,465 
Sangamner Nil Nil Buldhana District 
Shrirampur Nil Nil Maika pur 42,588 2,607 
Rahuri Nil Nil Khamgaon 77,034 4,718 



CHAPTER X 

AGRICULTURE 

10.1. In the drought prone areas kharif crops arc grown on lighter types of 
s·oil. During the rabi season, medium and heavy soils are generally put under 
rabi jowar crop with which is mixed saffiower. The output in this area is uncertain 
and risky on account of scanty and erratic rainfall. 

10.2. An old saying that "variety is the spice of life" is applicable to all asp;::cts 
of our agriculture. Due to considerable variations, agricultural development, 
particularly the dry-land agricultural development posses a challange to the workers 
in the field of research, extension, and administration. It is difficult to evolve a 
simple and universally applicable method of dry land agricultural development. 
The cultivation practices which are followed by the farmers, are evolved after a long 
experience in their struggle with nature and have a basis in reason. The research 
worker has to respect this reason while evolving new technology. 

10.3. New technology is directed towards evolution of different varieties of crops 
which can withstand longer dry spell. The research workers have evolved certain 
varieties of different crops which are early maturing so that their requirement for 
water is low, and "the root system is deep so that the roots can extract moisture 
from deeper layers of the soil. Another field of new technology is the evolution 
of proper agronomical practices which help in the conservation of soil moisture and 
thus provide the required moisture for the proper growth of plant. The moisture 
loss through evaporation can be temporarily checked by the use of surface mulch 
Tillage practices and planting methods have direct bearing on the yield as they 
weed out the unwanted plants (weeds) by tillage operations and bring additional 
gain by preventing that much of moisture otherwise lost through the weeds. 

10.4. Inadequacy and uncertainty of rainfall has generally led to either complete 
or partial failure of crops in the scarcity area. The Government of India had realised 
the probl~s of scarcity areas in as early as the last two quarters of the nineteenth 
century. The Famine Commission (1880) had recommended that protective 
irrigation works be undertaken in these areas and accordingly government had 
undertaken such works. But such works have become possible only to a limited 
extent in the drought prone areas, and hence the tract still largely depends on rain­
fall for growing crops. The Royal Commission on Agriculture (1928) in its report 
observed that the crops, particularly the millets, grown in un-irrigated areas had 
not received the attention of the research workers. The Commission observed 
that the problems of cultivation in such tracts in which crops are entirely dep.::ndent 
on rainfall, deserved far more attention than they had received from the agricultural 
departments. 

10.5. The State Government pioneered a systematic and scientific approach 
to the problems of dry land farming about 50 years ago. The Department of 
Agriculture took up the work in 1923 and drew up a comprehensive sch!mc of 
research, which included such aspec.ts as disposal of rain water, water require­
ments of crops, soil-survey and conservation etc. The Indian Council of Agri­
cultural Research also soon realised the importance of the problem and sponsored 
integrated research schemes in collaboration with the States. Even after the termi­
nation of these schemes, the State Government continued the research activities 
at the Agriculture Research Station, Sholapur (Mulegaon). As a result of this 
work a package of practices known as "Bombay Dry Farming System" was evolvea 
for wide adoption. 
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10. 5. The research work at Sholapur also brought to light the colossal loss of soil 
and water resources that has been taking place for ages even in the low rainfall 
areas. This led the government to take up soil and water conservation works 

· <>n a large scale. In Maharashtra State soil conservation wing in the Agriculture 
Department was established as early as in 1942 and was gradually developed and 
enlarged to its present size where nearly 60 per cent of the annual Plan budget for 
Agriculture ·Department is allocated to this activity. 

10.6. Characteristics of Agriculture in drought prone areas.-It is necessary to 
outline the characteristics of the drought prone areas pertaining to agriculture before 
suggesting a stategy for the development. These characteristics relating to land 
utilisation, cropped areas, soil types are as follows :-

1 0.6.2. (1) Land Utilisation.-One of the significant characteristic of the drought 
prone area is the high percentage of the cultivable land to the geographical area­
namely 81 per cent as compared to the State average of 60 per cent. 

Two reasons can be attributed. Firstly the marginal and sub-marginal lands 
where the cultivator ordinarily faces severe ·handicaps, may have been brought 
under the plough. Secondly the area under forest is insignificant and it, therefore, 
increases the availability of cultivable land. This aggravates the problem of soil 
-erosion and surface run-off because of the absence of protective vagetative cover. 

10.6.3. (2) Cropped areas.-Another characteristic of the drought prone area 
is the predominance of area under cereals mainly jowar and bajra in the cropped 
areas. The percentage of area under cereals is as high as 65 per cent as against 
the state average of 56 per cent. The main reasons for the predominance of area 
under cereals is the reluctance on the part of the farmer to risk a larger investment 
which the cultivation of cash crops entails. 

10.6.4. (3) Per capita cultivable area.-The density of rural population in the 
-drought prone districts is low as compared with other drought free districts. There­
fore, the per capita cultivable aea in these districts is 0·71 hectare as against the 
Stqte average of 0· 62 hectare. 

10.6.4. (4) Soil characteristics.-The soils of drought prone areas are derived 
from basaltic rock. They contain clay and free lime. On wetting these soils exhibit 
high volume expansion which results in impeding the percolation of rain water. 
The soils crack heavily on drying, resulting in loss of moisture and ultimately 
damaging the root system of growing crops. In addition they have high moisture at 
wilting point. The wilting point is a stage of soil moisture when the plant begins 
to dry as it is unable to extract the moisture which is held fast by the soil particles. 
The soils have varying depths which determine total available moisture for plant 
growth. The available soil moisture aftl'r saturation in various types of soils is 
given below :-

Soil Type Depth Availab:e soil 
(Cm.) moisture (mm) 

Very shallow soils upto 10 16 
Shallow soils 22·5 37 
Mcdium deep soils 45 65 
Medium deep soils 60 96 
Deep soils 90 140 

-- ---



186 

In Appendix I to Chapter IV a model is presented to indicate available soil mois­
ture in the soils with varying depths before commencement of sowin" season i.e. 
1st June. The model also indicates the effective rainfall required to :"aise the soil 
~)isture at }rd b.u .. T~e relation.ship. of soil moisture. and plant growth are 
dtscu~sed. The m)del•ndtcates the s1tuatton when crop failures occur in the event 
of failure of rain in the critical periods of the growth of crops. Different crucial 
p;,riods ofgtowth have b~en identified and discussed in relation to the type of crop. 

S'lllbw ni wry sh1llow S()ils are not retentive of moisture and hence they are 
consider.ed. unsuit<~;~le for raising rab_i cwps. The rainfall in June, July and 
August IS 1n a p:>Sltion to saturate soil profile and hence the kharif crops cnn 
b3 gmwn. The cultivators, however, put these lands under rabi crops if the 
rains during the kharif season fails. But such rabi cultivation is not successful 
as the yields are considerably low. 

M]dium deep and deep S()ils are retentive of moisture but do not c.:>me to working 
C)niition during kharif season because of their high moisture content at wilting 
p:>int of-the cwp. Later rains in Sep!ember and October are able to saturate the 
se>il profile as it already holds high moisture on account of the precipitation in July 
and August. Thus rabi cultivation is successful in these soils. 

10.6.5. (5) Types of crops.-(a) Kharif-Very shallow soils which ar• undulating 
are subject to severe uosion which results in very poor soil cover. Due to their 
limited depth, shallow soils have very low moisture holding capacity. Generally 
the crops like bajra, green-gram, black-gram and groundnut are grown in the kharif 
season when the rains in June, July and August saturate the soil profile. But the 
success of these crops largely depends on the distribution of rain and duration of 
dry spells. 

The medium deep soils are heavy in texture and are more moisture retentiw. 
Therefore these soils are generally put under such crops as ground-nut, red-gram 
bajra in kharif. But the kharif cropping on these soils is risky on account of high 
probability of occurrence of dry spells. 

(b) Rabi.-Medium deep soils and deep soils are generally put under rabi crops. 
· Jowar is the predominant rabi crop. Next in importance is gram. Mixed cropping 
is als() followed by putting safflowers along withjowar. The drainage of these soils 
is moderately low and infiltration rate is also low. Hence rain water does not 
saturate the profile easily. The success of rabi cropping in these soils, therefore 
depends up:>n the extent of precipitation in the months of September and October. 

10.7. Strategy for Development. 
10.7.1 We have described in brief the characteristics of agricultw·e in drought 

prone ana. There are twin problem~ of dry farming-(a) problem of very low annual 
precipitation and (b) its uncertainty. This very Jow and uncertain rainfall increases 
the risk of cultivation. Therefore if farm income~ in this ar' a t~re to be stabilired 
a three prongtd stratt:gy of agricultural development as indicated below m<ty have 
to be adopted. 

(i) Suitable crops may have to be adopted to suit the type of soil and its 
moisture retentive capacity. 

(ii) M3th)j'i of c!lltivation require reorientation to suit the condit!on in 
drought pwne areas in the light of the results of research available from time to 
time. 

(iii) Integt"ated p~·ogramme for land development and water harvesting should 
be taken up. 
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10.8. Adoption of-suitable crops. 

10.8.1. The criteria for selection of crops in the drought prone areas according 
to us should be as follows :-

10.8.2. (a) Short duration.-Unevcn and untimely distribution of rainfall is the 
characteristic of drought prone areas. If the duration of crops is long the proba­
bility <)f occurrence of stress during the maturity period of crop growth is high and 
this affects the yields adversely. If the growth period- is shortened, the chances of 
owrcoming this stress are more. Therefore, an important criterion for selection of 
crop shiluld be its short duration and early maturity. 

10.8.3. (b) Photo insensitivity.-As a rule, plants require certain amount of 
sunlight for their normal growth. Certain varieties of plants are so sensitive to this 
factor that in the ab.>ence of adequate sunlight, the duration of their growth is short­
ened, thereby resulting in reduction in the outturn. In the drought prone areas 
due to the erratic nature of weather, the availability ofrequired sunlight during the 
pcril)d of crop growth may vary .. To owrcome this difficulty, it is. necessary to 
evolve varieties of crops which can sustaif\ fairly normal growth even under condi· 
tion of v:1rying availability of sunlight. Such varieties of crops are called photg­
insensitive. 

10.8.4. (c) Strong root system.-The plant having strong root system can extract 
the soil rn<Jisture from larger area of soil and can give better yields as compared with 
the plants having a shallow root system. Such crops cen generally withstand long 
dry srell. 

10.8.5. (d) Type of soils.-Type of soil with particular reference to its depth is 
another important determinant governing the selection of crops. 

The Dry Farming Reseatch Station at Mulegaon in Sholapur district has carried 
research work in evclving suitable cropping for the dry farming areas. The Commit· 
tee considered the results obtained at the Station. The research station recommen· 
ded the following cropping in the drought prone areas according to the type of soil :-:-

(1) Very shallow soils.-These soils are mostly observed in the upper ridges and 
are undulating and subject to severe erosion. They are unfit for cultivation and 
can 0nly be put under grasses, such as Blue Panic and Marvel-8. The average 
yield of grass on such soils is about 6-7 ton per hectare. 

(2) Shallow soils.-These soils occur on rolling plains with a slope range of 
3-8 per cent and even more. Due to its limited depth, the soil has low moisture 
holcing capacity The rainfall in June and July generally saturates the soil profile 
and hence kharif crops can be sown. With the later showers in August and Sept-r 
emher the crops can be grown with the accumulating soil moi1:ture; Hence the 
shallow soils are more suitable to kharif crops such as bajra, ground nut, sunflower, 
tur and other pulses by following the method of strip cropping. The crop rota­
tion cun be first year bajra, second ye~r groundnut, third year sunflower-three 
year rotation. 

(3) Medium deep soils.-These soils can be grouped further into medium deep 
upto 45 ems. and moderately deep upto 90 ems. The soils having 45 ems. depth 
have limited moisture holding capacity and rrquire less rainfall for saturatin,g the' 
st,iJ profile and hence these soils can be put under kharif cropping. The modera­
tely deep soils are heavy and hence difficult to sow in the kbarif season. Hence 
rabi rrupping is pussible in these soils. lf the distribution of rainfall is proper 
in June, July aul August and later part of September, then both kharif and rabi 
cropping is possible. Kharif crops like bajra, groundnut, sunflower, tur, mung, 
h.liu and r::bi crops like jowar, gram, sunflower and~'saffiower can be grown 
on these soils. While rotating the crops,the cereals should follow the legumes. 

H 448S 
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(4) Deep soils.-These soils occur in low lying areas at the extreme end of the 
wate~shed. The drainage and infilteration rate of these soils is low, hence the 
early~raiildo not saturate the whole of the soil profile easily. Mouc;ate to heavy 
rains in September and October saturate tlte soils and hence only rabi cropping 
is possible. Deep rooted crops such as gram, safflower and sunflower are mnre 
suited for extraction of moisture from lower layers. 

10.9. Improved varieties of crops.-The improved varieties recommended for both 
kharif and rabi seasons for different types of soils vf varying depths are as follows :---

----------------------------------------
S,eason Crop Type of soils Variety 

Kharif Bajra Shallow or moderately deep HB3 

Ground nut Do. Do. SBXI 
Kopergaon 1 
K-4-11. 

Red gram Do. De,. T-148 

Cowpeas Do. Do. C-152 

(i1een gram Do. Do. Hy45 

Sunflower Do. Do. EB-68413 

Grass Very shallo\\< soils Blue Panic and Marvel-S 

Cotton Medium deep and deep soils .. Veernar and Y-1. 

Rabi Jowar Medium deep soil and deep soils M-35-1 

Grass Do. Do. N-59 

Wheat Do. Do. No. 59 

Safflower Do. Dv. N CJ2-8 

Sunfto"'er Do. Do. EB 68413 

Cotton Do. Do. Vcernar and Y-1. 

--------·-----

The &hove varieties satisfy two important criteria mentioned in an e<.•tli~r 
paragraph. They have a short duration and deep root system. Except ~unflower, 
no other variety of crops is photo-insensitive. The re:;earch to evolve photo-inst:n­
sitive variety in other crops is in p10gress. Major break through can be expected 
when these experiments succeed in evolving mitable varieties. 

10.10. Substitution and Introduction of crops . 

. 10.10.1. The Mulegaon Research Statil)ll alsv experim.!ntcd, the intrl•ductiun 
and substitution of crops such as cowpcas, sunfl\)wer and castor. The rcsnlts shu wed 
that sunflower and cowpeas with an yield level of ab<•Ut IO q. per ha. can be introduced 
as a side crop or can be taken as substitute for oilseed crops. Sunfl,,wer, being a 
more photo-insensitive crop, permits its cultivatkn iJ, any seaso11 during the year. 
The crop can withstand drought conditions for longer periods and its water req1.1ire­
me11t is also low. Even in the drou,:;ht ar.!as, the cultivation of this cr,,p c,m ensure 
a reasonable level of income. In the drought prone areas sunflower has actually 
shoWn very good performance. The sunflower crop has wide adapi:<bility in re~pect 
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of its water requirements. It is observed that this crop can withstand moisture 
stress in its growth phases. Even after germination the saplings of this crop keep 
on growing with relatively less moisture. The advantage of cultivation of this crop 
is that on acc0unt of its semi-xerophytic behaviour, the chances of its total. failure 
are less. Sunflower may thus be a good substitute for groundnut crop. Another 
advantage of sunflower cultivation is that the seed rate is only 10 to 12 kgsfhect. 
as against 100 kgsfhect. of g•·oundnut. This reduces the cost of cultivat.ion quite 
substantially. The yield of sunflower compares well with groundnut. The 
ground nut y~eld is about 6 to 8 qu~ntals per beet., 'Yhereas the _yield of sunflower 
is 8 to 10 qumtals / hect. The quality of sunflower 1s also q•11te good and has 
variety of uses. Besides edible oil, the oil cake is also quite nutritious as a cattle 
feed. The cultivation of ground nut is risky in the drought prone areas as the 
cost of seed is very high. 

10.10.2. The gross income f1·oni the crops in the drought areas is indicated in 
Table No. I. 

10.1 I. Recommendations.-The results obtained at the research station have wide 
application throughout the entire drought prune tract. We, therefore, recommend 
that the above crops for different seasons·. and soil specification with suitable 
modification should be adopted in the dry farmin~ areas. It is necessary to popu­
larise the above crops with suitable modification through incentive, extension work 
and credit policy. The incentives can be provided in the form of subsidies, guaranteed 

_remunerative prices and marketing facilities. · The extension methods can be morl! 
effective by introducing guaranteed demonstration village schemes. We are of the 
opinion that suitable extension work, guaranteed remunerative price and credit 
policy can bring the de~ired changes and compelling legislation may not be necess:try 
or desirable. 

10.1i. Roll' of Soil and Water Conservation and Dry farming methods. 

10.12.1 History and present organisation.-Bunding as a measure for control of 
soil erosion has been practised by the cultivators in their own. way since times 
immemorial. But the bunds constructed by them had scanty technical basis as they 
generally marked boundaries uf fields and did not afford adequate protection to 

. the land from the vagaries· of soil erosion. This caught the attcmion of the 
govemment as long back as 1907. However, the first scientific attempt of soil and 
moisture conserv<>tion appears to have been made in 1927 by the state government 
by creating a small nucleus staff, arranging demonstration of soil conservation and 
starting a short duration training class for the cultivators to make them bunding 
minded. With the advent of.the first popular ministry in 1937, the soil conservation 
activities of thl! Department of Agriculture were further expanded, f:Overnment also 
p:1ssed the necessary legislation in 1942 to enable it to undertake large bunding pro­
jects even when all the land owners did not offer their consents. Tbe legislation came 
into force with effect from the 25th January, 1943. It provided for the recovery of the 
cost of the worlo;, and their subsequent maintenance and repairs.· Real impetus to the 
work of bunding was, however, given in the beginning of 1943 when acute famine 
conditions were developed in the Bijapur District of the former Bombay State. 
Bunding works were started as relief works to give employme-nt to the scarcity affected 
agriculturists and the aglirultural labcur. Since then the soil conservation section of 
the Agriculture Department went on progressively expanding. But the substantial 
expansion took place after the reorganisation of the states and taking up of intensive 
bunding progr:!mme. The importance of soil conserv.,tioh organisation and its 
expansion in recent years can be undentood, from the number of divisions and 
~ub-divisions. There are 41 divisions and 212 sub-divisions in the State.. at present. 

The fieiJ statT available fur carrying out the svil conservation work consists of 
212 sub-Divisional S(•il conservation officers, 1060 agricultural supervisors and 
5,300 agricul'tural assistants, with necessary complement of office. staff. 

H 4485 
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10.12.2. Existing mtthods and progres.s.-ln the beginning soil conservation 
activity was limited to contour bunding alone in low rainfall areas of the State. 
With the advent of time and varied requirement of soil and water conservation 
measures in the different agro-climatic zones in the State, activities like graded bonding 
in assured rainfall area of Vidarbha for control of soil erosion and safe disposal 
of excess water (1958), terracing of land for converting gentle hill slopes into paddv 
fields (1959), land development-cum-horticulture development. on the lands no"t 
suit<' ble for cultivation in the heavy rainfall areas ofthe Konkan (1963), reclamation 
of non-coastal saline and alkaline soils on a small scale in the arid zone ( 1964) 
ayacut development for proper soil and water management in the major and medium 
irrigation projects (1965) and gully and nalla control broadly termed as nala bunding 
(1969) were undertaken. The area covered under each of the above items of soil 
conservation work is given below :-

Details of the Soil Conservation Works Completed. 

Serial 
No. 

1 

1 

2 

3 

4 

5 

6 

Period 

2 

Prt-plan 

1st Plan 

2nd Plan 

3rd Plan 

1966-67 tc 1968-69 
(annunl plans) 

4th Plan (upto March 1972) 

Total 

Contour/ 
a:raded 
bundinr; 

3 

0·64 

1•95 

5•26 

19•16 

17•17 

1erracin:= 
of lands 

0·02 

0·19 

0•39 

O· 30 

0•90 

(Area in lakh Hectares) 

Land Dev. 
Cum-Hort. 

Dev. 

5 

0·04 

0·18 

0:21 

0•43 

Reclamation 
of saline II; 

alkaline 
lands. 

6 

0•01 

0·038 

A large potential for the above activities in the drought prone areas evident 
frllm the districtwise maximum potential of activity, potential covered, potential 
yet to be created (area available) is shown in Table No. II appended to this Chapter. 

10.12.3. Evaluation of Contour Bunding.-So far the soil conservation activity 
in the State was restricted only to bunding either contour, graded or bench and some 
trenching and plantation of cashew. Contour bunding forms the major activity 
b.:>th in terms of m'lney and area specially in the scarcity areas in the state. The 
experiments conducted on bunded and non-bunded areas to evaluate the benefits 
of c._>lltuurfgraded bunding indicate that per hectare additional yield is only 0· 05 
L•ns (50 kilograms only). The value of this additional produce of grain comes to 
ab.mt Rs. 28 per hectare worked out at the prevailing Government monopoly rates. 
The C)St of bunding per hectare is Rs. 200 on an average. This amount with intereH 
is to be rccwered in 15 equated instalments from the beneficiaries. The annual 
instalment works out to Rs. 20· 50 per hectare. If the maintenance charges of 
Rs. 2· 50 per hectare are added to the instalment, yearly cost of bunding works out 
tll Rs. 23 .. This leaves a sm:lll margin of direct profit only of Rs. 5 ~er hect~re. 
Indirectly, however, bunding has its own intrinsic value of controlling erosiOn, 
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cJnserving m)isture, recharging ground water and preventing silting of tanks, 
reservoirs, etc. down-stream and, therdore, this measure of soil and water conser­
vation h'ls b~en largely practised in the State. Soils as they exist today, have· been 
formed through the natural processes through ages. This work of ages can be 
destroyed in a period of few years. Therefore, the importance of anti-soil-erosion 
measure for successful agricultural activity has to be given similar priority as 
provision of drinking water to human population. The economic criterion 
of b::nefit-cost should not be given too great a consideration in such activity. 
Fu,-thcr the research on soil CJmcrvation done in the State and outside, however, 
indic1te th'l.t yields of crop c.1n be considerably increased when contourjgraded 
bunding is accJrnp.1nied with agronomical practices as explained in the later para·· 
graphs. 

10.12.4. New concept of Soil Conservation.-Soil Conservation has now developed 
a'i one of the imp:>rtant agdcultural sciences. The discoveries and improvement 
m'lde in the tools and the technique of soi.l conservation works need, therefore, 
to b:: suit:l.bly applied to land resources for the betterment 'of farming. According 
to the recent c:>ncept, the definition of soil c~nservation is rather comprehensive 
and not "bunding ·~ alone. Soil Conservation may be defined as the use of land~ 
within the limits of economic practicability, according to its capability (the way 
the nature m'l.de the land) and its needs (its. condition resulting from the way man 
used it) in order to keep it permanently productive (Bannett). 

Water and wind are the two active forces of soil erosion. Both remove soil from 
the surface of the land. The water erosion flourishes when the rains are abundant 
and the wind erosion is most dam~ging when rains fail. A cover of vegetation 
minimise bJth. In Maharashtra State we are mostly concerned with water erosion­
sheet, rill and gully etc. The rate of erosion depends upon such factors like slope, 
n'l.ture of soil, intensity and. .amount of rainfall and density of vegetative cover. 
S<:>il erosion is also intensified by improper methods of;cultivation, over-grazing, 
disafforestation, burning etc. \Yherever hilly areas are cultivated without protection, 
there is b:mnd to be water erosion. Where good covers of thick vegetation, either 
grass or forest have been maintained, there is usually no need for further pro­
protection against erosion. The losses of soil under such protection are negligble. 
Similarly the run off of water is less. Research done at the Agricultural Research 
·station, Mulegaon (Sholapur) and elsewhere indicates that the soil and water losses 
under cJntour cultivation and strip cropping, combined with good rotations are 
much less. Therefore, vegetative cover and good agronomical practices have 
immense b:::aring on control of erosion and conservation of water. If these 
ag1onomic1l practices are jointly followed with bunding and other mechanical 
m~asures, the additional production even in the scarcity areas is bound to be 
quite substantial and remunerative. 

10.12.5. Factors depleting the soils.-The depletion or impoverishment of ther 
.soil is brought about by the following:-

(1) Excessive soil removal-erosion. 
(2) Uncontrolled run-off. 
(3) Accumulation of the toxic salts-alkaline condition. 
(4) Development of harmful water logging and inadequate drainage. 
(5) Improper cultivation-cultivation up and down the slope. 
(6~ Exhaustion of the plant nutrients through leaching, over cropping. and over 

grazmg. · 
(7) Improper land use leading to impairment of the soil. 
(8) Lack of crop rotation resulting in poor soil structure. 
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10.12.6. Measures for Soil and Water Conservation.-Soil and water conservation 
is accomplished by using adaptable soil conservation practices both agronomic 
and engineering. 

Engineering practices can be fruitfully used on the steep lands which are vulnerable 
to erosion and washing away of land due to the run off water. They are not, however, 
amenable to statistical interpretation alone, while agronomical practices can be 
advantageously followed on all the lands both steep and gentle according to the 
need of the land. 

A. Engineering practices.-Engineering practices cover following items.­
(1) Bunding or terracing of the land to prevent erosion. 
(2) Natla bunding for land reclamation and impounding of water for recharging. 

the ground water storage. 
(3) Control of small gullies with grass or earthen or stone plug. 
(4) Construction of outlets either with stones or grasses. 
(5) Drainage installation to improve water-logged and alkaline soils.· 
(6) Construction of farm ponds, percolation tanks as water harvesting measures. 
(7) Diversion of water in small perennial nallas for diverting water for 

supplementary irrigation. 
(8) Flooding schemes by construction of big embankments in the :fields. 
(9) Land development for irrigation (grading, bunding, water channels, drains 

etc.) 
(1 0) Maintenance of soil conservation structures. 

B. Agronomical Practices.-In these practices land is to be used according to its 
land use capability. In this concept land can be used for farm crops, grass land 
development, afforestation and for wild life etc. The agronomical practic~s would. 
include the following:-

(1) Retirement of severely eroded cultivated lands and steeper slopes from the 
use of intertilled crops. Such lands should be permanently protected with grass. 
and trees. · 

(2) Using improved tillage, mulching, and cropping practices to conserve 
needed moisture and prevent soil shifting. This includes contour cultivation 
including ploughing, harrowing and sowing according to the requirement of 
the crop. 

(3) Maintaining proper plant population. 
(4) Crop rotation. 
(5) Cover crops. 
(6) Strip cropping. 
(7) Use of recommended varieties of crops for the tract. 
(8) Application of organic matter. 
(9) Pasture development by seeding adaptable grasses and legumes, fertili­

sing etc. 
(10) Grass land improvement by rotational grazing, adjustment of grazing: 

to carrying capacity, manuring etc. 
(11) Afforestation of suitable areas. 
(12) Using adoptable farm machinery. 

C. Soil Amendments.-(1) Use oflime, and fertilizers. 
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10.12.7. Analysis.-From the above description it may be seen that soil conser­
vation is the scientific use and protection of the land. Agronomicaland engineering 
practices are c0mplerr.entary to each other. Adopting only one set of measure ·will 
not give the desired results. The finding of the experiments conducted at Agril. 
Research Station, Mulegaon, are revealing. The experiments on the effect of bund­
ing which were initiated in the earlier years of research at Manjari were continued at 
Sholapur but the results were not found to be amenable to statistical interpretation. 
The reason given was that the experiments were not carried out on the scientific basis. 
Bunding, however did help in preventing soil erosicn and conservation of moisture 
and was considered to be the first essential step in the schedule of dry farming 
practices. 

The effects of bunding and cultivation practices as revealed from the agronomical 
research done at Mulegaon farm is as below :-

(]) Bunding.- Results not found amenable to 
' statistical interpretation. It did 

however help in preventing soil 
erosion and conserving moisture. 

(2) Dup Ploughing.-(For improving tilth (a) Shallow soils-Ploughing harmful. 
and infiltration capacity and eradica- (b) Medium deep soils-Once in 
tion of weeds). three years. 

(3) Harrowing.-(For preparing proper 3 Harrowings, 23 per cent increase 
seed bed). in yield. 

(4) Application of Organic matter-(For 17 per cent to 23 per cent increase 
improving texture, structure and water in yield. 
holding capacity). 

(5) lntercu/turing.-(To control weeds and 23 per cent increase in yield. 
serve as a mulch). 

(6) Propn rotation.-(To improve soil 15 per cent increase in yield. 
structure). 

(7) Ferti/isation.-(For supplying crop 20 per cent increase in yield. 
nutrients). 

(8) Cover Crops.-ffo protect soil from 15 per cent increase. 
erosion by canopy formation). 

(9) Contour cultivation and strip cropping.- 25 per cent increase (apart from this 
(To arrest erosion and soil shifting and it reduces erosion hazard ·by 
uniform conservation of moisture). 50 per cent;) 

10.13. Dry Farming. 
10.13.1-Jn Maharashtra State, agriculture over large areas 1s carried on 

under dry conditions. Present irrigation facilities hardly cover about 
8 per cent of the cropped area and on account of the undulating te-rrain and other 
limitations, the irrigation facilities are not likely to be extended to more than 30 per 
cent of the cultivl:lted area. Under such circumstar.ces, the importance of dry farming 
prr. ctices needs no further emphasis. Added to this, the fact that 30 per cent of the 
geographical area of the State is subjected to drollght conditions, has also to be borne 
in mir.d. Having regard to these conditions, the state department of agriculture has 
alrer,dy made pioneer efforts in evolving a schedule of dry farming practices known 
as the " Bombay Dry Farming Methods. " 

H 4485"-13 
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T~e~sscn~ :Jfthi3." BJmba.~ J?ty Far~ing Method "is to _grow a good crop within 
the ltmtted or bw ratnfall cjndttlons and mcludes such practices a a contour bunding 
deep ploughinJ o!lcd in thr~l) y~us, ap.;:>lica.tion of org~nic matter, good tillage: 
cJnbur c:Iltivation, wide spacing of plants, proper rotation, interculturing etc. 

Large sc:lle fi~ld trials on dry farming methods indicate that an increase of about 
33 b 70 ?~C c.mt in th..:: yield of jowar grain can be obtained by adopting the recom­
mended .;:>tactic~s. The fvllowing fi,gutes indicate the average range of yield under 
favourable and unfavourable C,)nditions. 

----

Serial 
Average yiel<~.r:;r acre 

Year of Improved ethod 
No. trial 

(Lbs) Perc'O:ntage of 
Local M~thod avt:~age increase 

Grain Fodder Grain Fodder Grain Fodder 

-----
P~rcentage Per~entage 

1 1958-59 856·00 1,667·00 497•00 882·00 70 90 

2 1959-60 960·00 1,509·00 720·00 1,029· 00 33 35 

3 1960-61 910·00 1,409·00 606·00 ],035·00 50 37 

Average .. 908•66 1,528· 33 607•66 982•00 51 57 

------
The schedule ofim;_J.-oved ptactices included in the above field trials was (i) 

Contour bunding to reducc run off and arrest soil erosion, (it) Ploughing the land 
once in 3 t:J 4 years to im)tvve the tilth and infiltration capacity, (iii) Harrowing 
the land thrice to prepue the seed bcd, (iv) Manuring at the rate of 5,000 
kilograms p::r hectare. one~ in 3 to 4 years, (v) Use of pure sulphur treated seed 
ofim,?roved variety of M-35-1 Jowar, (vi) Wider spacing at 15" apart with lesser 
seed rate of 4lbi. p~r acre, (vii) three interculturings for weed control and to serve 
as ffi'llch, (viii) A))lic1tion of20 Kg.fha of Nitrogen at the time of sowing for 
n'ltrient su,,?ly, (ix) Abj)tion oftw<> C:Jurse rotation of jowar and groundnut with 
an a.;:>?lication of 20 lbs.facre P20 5 to groundnut crop for improvement of soil 
structure and m1intaining productivity, (x) Use of improved dry farming imple­
ments such as (a) >cci-drill (with 3 c:mlters and distance between two coulters 18"). 
(b) Blade hurow f<>r CJVering the seed after sowing and (c) Entire blade hoe and 
fork hJe for creating proper environment for the plants. 

The inc1·emental incJme even after adoption of these practices is marginal, but it 
mw S'lbitantially b;, increased if the practices of CJntour cultivation and strip 
ct<>??ing are als:> adJ,;:>ted. It is nec~snry to hwe experiments with the inclusion of 
these m~th:>ds ab~ to obtain reliable data for a quantitative estimate of the increased 
income. 

The agronomical practices are very_ important in the scheme of soil and water conser­
vation work and should be given due importance in carrying out soil and water con­
servation measures. Unfortunately in the existing pattern of work, bunding work is 
being done in a routine manner and it has in a real sense become a labour employing 
tool rather than a productive venture. We are, therefore, of the opinion that bunding 
work in dry areas can add to any substantial production only if it is accompanied with 
the recommended agronomical practices as enumerated in the foregoing paragraphs. 
An emphasis should therefore be laid in future programme in popularising these 
methods in the drought prone areas. 
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10.13.2. Dry Land Projects.-lri. the past efforts were made to introduce the 
aforesaid dry farming practices in the low rainfall areas of the State. However, the 
follow up practice have not been properly attended to and the term soil conservation 
has remained limited to bunding. This lacuna has long been recognised. Even 
then in practise, the agronomical practices as a measure of soil conservation and 
keeping the land permanantly productive have been generally ignored. 
In order to resist the scarcity conditions on a permanent basis it is necessary · 
to follow the whole schedule of soil conservation measures not only on the individual 
farm but on a watershed basis in an integrated manner. The Government of India 
having realised the importance, have initiated an integrated dry land agricultural 
development projects on pilot basis all over the country. Two such projects, one at 
Mandrup in Sholapur District and the other at Akola in Akola district have been 
started in Maharashtra. The salient feature of these projects is the integrated deve­
lopment of dry land agriculture. The items of development include (a) Land deve­
lopment such as soil conservation, land grading, ploughing, etc., (b) Water harvesting 
through farm ponds, flooding schemes, nala diversions, percolation tanks, etc., 
(c) Minor irrigation like surface wells, repair:s to old wells and lifts, (d) Improved 
cultivation practices, (e) Infrastructure like c~op demonstrations, demonstration of 
improved implements and farmers training and U> Supporting occupations like 
Animal Husbandry, poultry etc. Since the last three years have been acute drought 
years, the impact of the pilot projects have not been quite evident but in the normal 
years, programme of this nature is bound to have a far reaching positive effect in 
improving the farm economy. The theme incorporated in these projects needs to be 
spread and propogated over all the drought prone areas if scarcity is to be resisted. 
It is also necessary to consider the setting of additional projects in dry farming research 
in different areas to make the research more broad based. 

10.13.~. Watershed treatment.-Following the above mentioned dry farming 
schedule in the individual firlds alone is not likely to go a long way in banishing 
scarcity altogether. A sure way is to treat the whole watershed or sub-watershed 
with suitable soil-and water conservation measures so as to protect the land and 
water resources and keep the farming permanently productive. For this purpose 
the entire watershed/sub-watershed will have to be treated under the new definition 
of soil and water conservation i.e. use of the land according to its capability and treat 
it according to its need. This will require soil survey and mapping of the entire 
watershed, classifying the areas into land use capability units and taking suitable 
measures in using and protecting the land resources. According to land use capa­
bility, the soils are classified under eight units as below :-

Class I.-These soils have no hazards of use and respond to good soil and land 
management practices. Such lands are nearly level from 0 to 1 per cent and have 
none or slight erosion hazard. They are deep to very deep soils, effective depth 
varying from 91 Cms. to 152 Cms. or more. 

Class ll.-These soils are moderately deep (61 Cms. to 91 Cms.)and ·have moderate 
hazards that restrict their use by some plants and need simple soil and water 
conservation measures along with good management practices. These soils are 
gently sloping from 1 per cent to 3 per cent and soil conservation measures required 
are contour tillage, strip-cropping, crop rotations and other improved agricultural 
practices. 

Class //I.-These are usually shaPow soils having depth of 30 Cms. to 61 Cms. 
and have severe limitations, which restrict their use to some crops require intensive 
conservation practices, along with good management and maintenance. Such lands 
are moderately slopy and fall within the slope range of 3 per cent to 8 per cent and 
require the moisture conservation measures like bunding, fUlly plugging along with 
rotations with legume, application of orgaqic ;natter and fertilizers, etc. 

H 4485-13a 
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C/ass.JV.-These are very shallow soils having less than 30 Cms. deptb, have 
severe erosion with gulleys, ·generally have limitation for cultivation. Only with 
very extensive conservation measures they can be adapted to special crop~ alld 
permanent type of vegetation. The slope range is 8 to 15 per cent. 

Class V.-These soils have little or no erosion problems, but have problems which 
are net practical to remove. Use of adapted plants is also restricted. These lands 
are nearly level, but cultivation on them is not feasible because of one or more factors 
such as wetness stoniness or some other limitation. Class-V lands usually occur 
in many swampy areas that cannot be drained economically. These lands are 
generally left to permanent vegetation mostly grass. 

Class V/.-These soils have severe limitations which make them unsuitable for 
cultivation, except in rare cases and then only for specific crops under extremely 
extensive conservation measures and intensive management practices. These soils 
are adapted to permanent vegetation under moderate use and management, as these 
are very steep lands from 15 to 25 per cent. 

Class V//.-Unsuited for cultivation and under permanent cover require intensive 
management practices and protection suitable for afforestation. Slope range is from 
5 to 40 per cent. 

Class VII!.-Unsuited for crops, grasses and woody plants of economic value as 
there is no soil, but actually needs protection for recreation, wild life, water 
supply etc. 

On the basis of these land use capabilities and classifications, use of the land and 
its protection is to be planned. Slopy lands, which are vulnerable to severe erosion, 
need to be put under permanent cover either in the form of grass or forest. Other 
arable lands are to be protected both with suitable structural as well as agronomic 
practices as the need be and land put to use for the crops to which it is suitable. 

According to the above land use capabilities, the Class I and Class II lands do not 
require any engineering measures for soil and water conservation. Only agrono­
rnical practices like contour cultivation, strip cropping, good rotation and proper 
management are sufficient to prevent erosion and conserve moisture. Class III 
and Class IV lands require both engineering and agronomical measures for effective 
soil and water conservation. Lands of other classes are not suitable for arable 
farming. They are subjected to severe erosion and require adequate protection and 
intensive management and should be necessarily left to permanent vegetation like 
grasses, trees, etc. 

In Maharashtra bunding is presently restricted to cultivated areas and is applied 
to the slope range right from O· 5 per cent to 6 per cent. With the new concept of 
soil conservation in which both the engineering and agronomical practices are to be 
followed according to the land use capability, it may be possible to cover the gentle 
slopes ranging upto 2 per cent by agronomical measures only for its soil and water 
conservation without generally resorting to the engineering practices as hither to. 
This may help to relieve the pressure on the financial resources of the State also to 
same extent. 

10.1-3 .4. Water Hanesting.-Apart from the protection of the land, moisture 
conservation will also, have to be co:psidered, more so in the dry areas. For this 
purpose water harvesting through percolation tanks, nalla bunding, farm ponds and 
flooding scheme, etc., will have to be undertaken~ Similarly, the groundwater 
resources need to be ta ed where asible throuo- inor irrio-ahon schemes hl£ 
sm ng o new wells, repal~ to old ones an~ undertaking installationsyf)if~ 
scnemes. Augmentmg water supply through waternarvestmg ana groundwater 
iapplngis essential for protective irrigation for the successful rearing of crops which 
we have dealt separately. 
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For the watershed treatment in an integrated manner and on area saturation basis, 
we feel that there should be complete co-ordination among different executing 
agencies like the Departments of Agriculture, Forest, Revenue and Irrigation and the 
Zilla Parishad for the developments of the watershed. A master list of items of work 
to be undertaken for the watershed development is as below :-

(I) Soil Survey • . Preparation of soil and,land use capability 
map. 

(2) Topographic and other surveys (a) Reconnaissance. 

(b) Detailed survey when a required 
measure is to be adopted or installed. 

(3) Soil conscrvatio.a measures to be (a) Afforestation and woodland develop-
adopted (as per the land use capa· ·ment. 
bility and protection needed). 

(4) Agronomical practices 

(b) Grass land development. 

(c) Terracing oontourfgraded/bench bund­
ing. 

(d) Nalla bunding, gully plugging, nalla 
training, small check dams. 

(e) Reclamation of non-coastal saline and 
alkaline lands. 

(f) Drainage improvement of the water­
logged areas. 

(g) Water harvesting through farm ponds, 
small percolation tanks and flood­
ing schemes. 

(h) Minor Irrigation like digging of new 
wells, repairs to old wells, lift irri­
gation. 

(i) Land improvement by tractor plough­
ing and grading, etc. 

(j) Ayacut development, land develop­
ment for irrigation which includes 
land grading, bunding, water 
channels, draim:, etc. 

(a) Adoption of suitable agronomical 
practices like contour cultivation, 
strip cropping cover crop, proper 
sequence of cropping, addition of 
organic matter, rotational grazing, 
strips, etc. 

(b) Introduction ofimproved package of 
practices in crop production includ­
ing seeds, fertilizers, plant protection 
etc. 
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10.13.5. Participation and Education of the farmers.-Agriculture as a whole is 
based on the activities oflakbs ofindividual farmers. Land is owned and used by 
them. In order to improve their land by suitable soil conservation measures, 
their active and willing participation is necessary in the whole programme. It is, 
therefore, necessary to educate them in the matter of soil and water conservation 
and its importance. Once they realise that their welfare depends on the proper care 
of their land and its wise use, then the scheme for watershed treatment, on the 
lines enumerated above, can easily succeed; Government have spent nearly an 
amount of Rs. 100 craes on contour bunding so far but the efforts towards educating 
the farmers and people at large for proper soil and water conservation in its true sense 
have not been ad.equate. Perhaps, it has not been properly attempted and the entire 
emphasis seems to have been given on the bunding works on a large scale. We, 
therefore, recommend that people's education it· the matter of soil and water conserva­
tion needs to be given a proper place in the scheme of watershed treatment. Once 
the barrier of ignorance of the cultivators in the subject is removed, the unconcern 
for the ]and and its protection is likely to disappear and an intelligent and willin~ 
involvemePt of the farmers in the soil and water conservation can be expected. 

10.13.6. Necessity of new kind oftechnician and a team of specialists.-From 
the above narrative, it will be observed that soil and water conservation involves 
different disciplines, though fundamentally an agricultural activity. Soil conser­
vation, therefore, calls for a new kind of technician who knows about the land, the 
soil, ts fertility while continuing in production and also knows how to "keep it per­
manently productive by taking needed soil and water conservation measures both 
agronomical and structural. The disciplines involved are soils, agronomy, forestry, 
and engineering. A team of such specialists can only deliver the goods of 
proper soil and water conservation measures. Half-hearted or one-sided attempt is 
likely to be wasteful. We, therefore, recommend that the personnel in the soil 
conservation section should be properly trained in all the above aspects before it is 
sent to the :field. 

10.13.7. Planning Ceii.-A planning cell consir.ting of the above spec·alists is 
also necessary at the state and divisional levels to direct the soil conservation 
programme on the basis of watershed treatment. We recommend that planning 
cells should be created for this purpose. The officers selected to man the posts in the 
planning ceil should possess the expertise on the disciplines indicated above. 
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TABLE No. 

Statement showing the yields of crops and gross income derived from crop_s 

Yield in Price per Value of Total 
Serial Name of the Crops Kgs./Hcct. 4UintaJ total gross 

No. produce income 
for one 

hect. 
l. 3 4 5 6 

----
Rs. Rs. 

Rabi Jowar (Grain 403 56 225 375 
lFodder 600 150 

2 Bajari (Grain 304 125 375 
lFodder 600 100 475 

3 Wheat Grain 450 80 360 360 

4 Groundnut (Pods 650 160 1,040 
1,o9o \_Chaff 150 50 

5 Cotton (Lint 80 200 160 . 280 
lSeed 200 60 120 

6 Sunflower 600 200 1,200 1,200 

7 Gram (or Pulses) 300 200 600 60!> 

TABLE No. II 

Showing the total potential of each district as regards Soil Conservation Works in 
drought prone districts (in hectares) 

Serial District Total Area covered Balance Rem aria 
No. Potential upto 31-3-1972 'Potential 

12..-7lo 

Buldhana 4,43,410 2,38,869 2,04,541 (,.2..,75" 

2 Aurangabad 7,61,042 4,08,551 3,52,491 ,_.oH•Ir 

3 Bhir 7,91,226 2,62,518 5,28,708 G.D'fll 

4 Osmanabad 12,19,334 4,99,711 7,19,623 5'J ~ 2-'2..:. 

5 Jalgaon 7,67,285 3,62,509 4,04,776 lcgH3 

6 Dhulia 5,06,413 3,85,140_ 1,21,273 <or-&:, 

7 Nasik 5,51,585 4,18,240 1,33,345 ... 
8 Poona 5,06,594 3,86,594 1,20,000 t,lt>~ 

9 Ahmednagar 7,25,525 5,20,525 2,05,000 'Jf1C.t, 
10 Sholapur 9,94,933 6,51,933 3,43,000 c, lot '1~~ 

11 Sangli 4,05,016 2,76,149 1,28,867 1'7~ ~ '6 
12 Sa tara 4,29,014 1,06,881 3,22,133 ?dH1 

81,01,377 4,517,620 . 35,83,757 Ill"!> oL,t, 

57 'to~' 4 
~ 7.H r; 17 ., :3 ~, ' ~' (, 



CHAPTJ!R Xf 

AFFORESTATION 

11.1. The old adage, " Forests precede man and deserts follow him" becomes a 
stark reality when three important natural resources, viz. the land, the water and the 
vegetation are disturbed by short-sighted misuse, over-exploitation and unscientific 
management. The relationship between land water and vegetation is intricate and 
any imbalanc;:J between the three, howsoever imperceptible initially, may take 
serious turn unless ameliorative and corrective measures are taken. 

11.2. Significance of Forests.-Forests have irn):>rtallt economic significanc~ apart 
from the ecological effects which they produce, as they can provide base for indu3tria­
lisa.tion by assuring raw material for forest-based industries. The scop~ for commer­
cialisation of the forest activities however, in the drought prone areas is som~what 
limited. The significance of the forests in the drought prone areas is mainly due to 
ecological effects which create conditio"ns for successful cultivation in nearby areas 
and as pasture lands for cattle. These effects are as follows :-

(I) Prevention of soil-erosion and recharge <:>f groundwater. 
(2) Amelioration of climate. 

· (3) Protection to agrkultnral lands. 

11.2.1. _The foliage of any effective vegetation form> a sheltering shield or canopy 
which breaks down the intensity and imp1ct of torrential rain and thu> reduces its 
erosive action on the soil below. Further, this water of alre1dy reduced velocity 
is absorbed to a large ex:tent by sp:>ngy surfac~ pr .. wided by the d"~·:>m.))sej leaf litter, 
the humus in the sub-soil and the net work of interlacing roots oftre~s and vegetatio::~.. 
Thus the run-off on the surface is reduced and water absorbed by the soil p~rcolates 
to deeper layers where it feeds the stream>, springs and wells in the p:>st-m:>n;;o:>n 
periods. 

11.2.2. Trees and forests have a pronounced m:>derating eff.~ct on seasonal 
heat and cold. The closed canopy intercepts the greater part of the radiant heat 
of the sun. It has been estim1ted thlt radiation intensity in th~ op:!n is ab:>ut 12 
times greater than ip. the for!;}sts. Tr~~3 trampir~ larg~ quantity of m)istur~ thwugh 
their leaves and this incre1ses the chances of pre~ipitation when moistur"' laden 
winds pJ.ss over a forest tract. 

11.2.3. TreJs also act as protective barriers to the de;tr1.1ctive eff~cts of high 
velocity winds and scorching action of wind in view of an eff~ctive de[lie cover and 
also obstruct the blowing of fine soil and sand puticles from one pla~ to another 
thus minimising wind erosion. For this purpJse trees are planted as wind breakers 
and shelter belts shielding the lands. 

11.3. Extent of Forests, 

11.3.1. The total area under forests in Maharashtra is roughly 21 p~r C}ot of tb~ 
geographical area. The figures of forest area in the State as given ab.>VJ by the 
Forest Department and according to the Season and Crop Report substantially diffJ~. 
According to the latter, the percentage of area under forest to the geog,·ap:1ical area 
is about 17 · 6 per cent. Both these figures however show that the areJ. unjer forest 
is much less than that prescribed under the NJ.tional Forest Policy w:1ic!1 layi dow.1 
a minimum of 33! per cent of land being kept under forests. (60 per cent in the hilly 
areas and 20 per cent in the plains with an overall average of 33! per c:!nt). Tae 
Maharashtra Swte has forest area extending to 62,311 sq. k: n. A Com nitte;, 
appointed by the Government of Maharashtra estim1ted the forest area under private 
management as of the order of8,985 sq. krn. Tne forests u:1der p~iv.lte m1nagement 
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mainly exist in Western Maharashtra. These private forests are &enerally in a very 
bad ~>tate of I egression, H:dly cep!et(d ct:e to unrestricted ar .. d un-regulated felliJJgs 
o,·er cccr.(es. Lure 2rccs are cu.t.c(d cf all tree gn:.wth ar,d sizeable extu.t 
may be ur.cer :rermittcd or urautt.ori~cd cr warkas cultivaticn. Most of ttefe 
areas are situated c n tl:e de res of Satpudas and Sabyrdris which are strategic water 
sheds of importr.nt riYers and ter .. ce tl:.eir preservation is essential for the soil and 
water conservaticn. 'll.e extent of the area under forest which is privately managed 
in tte drought prone districts is not known. We however feel that acquisition of 
thefe forests lands will have to be done immediately. 

11.3.2. Table No. I shows n .. e area under forests in the districts. It may be observ­
ed that tl:e forest area is unevenly distributed among the districts. The drought 
prone districts nat we haYe identified have forest area as under :-

Region or District Geographical Forest Area Percentage to 
area·. sq.km. geographical 

,.km. __ area 

1 2 3 4 

Nasik 15,59! 3,299 21•16 

Dhulia 13,042 3,930 30•13 

Jalgaon 11,840 2,033 17•17 

Ahmednagar 17,057 1,860 10•90 

Poona •.·' 15,625 1,968 12·89 

Sa tara 10,481 1,484 14·16 

Sangli 8,564 486 5•68 

Sholapur 15,009 370 2·30 

Aurangabad 16,353 967 5•92 

Bhir 11,057 219 1•98 

Osmanabad 14,233 17 0•12 

~- ---
1,48,857 16,633 11·13 

11.3.3. The percentage of forest area to geographical area in the twelve drought 
prone districts is 11·13 per cent. Therein also in the districts of Nasik. Dhulia, 
Poon?.; s~tara and Jalgaon, major part of the forest area is in the non-drought prone 
talukas. If this fact is considered, the area under forest in the drought prone areas is 
substantially les3 than the accepted nation~l minimum. Particularly in the three 
districts ofMarathwada the forest area i9 negligible. The denudation and destruction 
of forests has already resulted in the marked lowering down of the " water table'' 
in the drought prone areas, and hence efforts to restore the forest cover in these 

districts are imperative. 
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11.3.4. A large part of the forest lands, particularly in the dry tracts, contains 
a poor and degraded growth, stunted and malformed and low in quality as well as 
quantity from productive as well as protective points of view. Even otherwise, 
in the State as a whole only 50 per cent ofthe forest area is reckoned as potentially 
productive. The functional classification of forests is given below for the 
State as a whole :-

Classification Function Area in % to Total 
000 sq., km. 

A. Area managed by State: 

1. ln·charge of Forests Department-

Tree Forests Production of valuable timber useful 20 35 
for commercial and industrial pur-
pose. 

Minor Forest Supply of fuel and small timber for 19 33 
local consumption. 

Pastures Provision of pastures and grazing 5 9 

Protection Protection of physical conditions 4 7 

Unorganised and miscellaneous 9 16 

---
Total .. 57 100 

2. In-charge of Revenue Department-

Minor forests and pastures 6 100 

11.4. Grazing Policy and Protection of Forests. 

11.4.1. Out of the total area under forest viz. 56,191 sq. km. in-charge of Forest 
Department as much as 49,263 sq. km. were opened to grazing by 1970-71. In 
88 per cent of the area, cattle were admitted with consequent adverse effects to natural 
re-generation and young growth especially in heavily grazed areas by grazing damage 
and equally hazardous ill-effects on soil on account of induration and compaction 
of soil due to trampling, thereby reducing the porosity of soil and its absorptive 
capacity of rain water. 

11.4.2. The grazing privileges in the State are not uniform. In Nagpur Division, 
grazing has been regulated in grazing units and grazing intensities are prescribed 
and villages allotted according to grazipg units. The essential stock is admitted free 
and for additional or surplus stock, grazing fees are charged. Grazing fees are 
charged in Aurangabad Division for livestock permitted to graze in the forests. In 
Poona and Bombay Divisions, grazing fees and restrictions do not obtain. 

11.4.3. The government has already taken steps towards evolving uniform 
grazing p::>licy in conformity with the principles enunciated in the National Forests 
Policy, 1961. In Nagpur Division, where grazing settlements were completed. 
the rules were enforced first. In the remaining areas, the work of grazing settlement 
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ts tn progress. We are ofthe opinion that this work needs to be completed 
expeditiously within definite time period in the drought prone districts in particular 
because of the shortage of availability of pasture lands. 

11.4.4. Another related factor which has to be considered while formulating 
suitable grazing policy is that the useless cattle should not be permitted to graze and 
compete with useful cattle for the scarce fodder resources which the forests provide. 
Since there are limited forest areas available for grazing, these are largely over-graLc 
resulting in serious deterioration of the pastures. ' It is therefore essential to enforce 
strictly the system of controlled and rotational grazing. 

11.4. 5. The problem ofillicit grazing and over-grazing needs to be tackled boldly. 
Not only over-grazing compacts the soil to such an extent as to make it almost 
impervious to rain water but also makes regeneration very difficult on account of 
impaired soil complex and poor soil aeration. It is, therefore, necessary to prescribe 
severe penal action on iUicit grazing and felling of trees. We, therefore, recommend 
that apart from making illicit grazing a co'gnisable offence, imposition of severe 
punishment may be considered by the Gover:nment to prevent the malaise of iJlicit 
grazing resulting in the destruction of the fotest wealth. The existing legislation 
does provide for deterrent punishment but its implementation has not been strict. 
Most of the offences are compounded. We feel that stricter enforcement of the legal 
provisions would go a long way in preventing illicit grazing and felling. Another 
effort towards protection of forests from illicit grazing may be made by providing 
suitable incentives to local population for detecting offences. The government has 
already provided incentive in the form of cash awards to Gram Panchayats. 
We recommend that the following additional incentives may be considered :.:....:. 

(1) To give rewards upto 20 per cent of the value of the forest produce to 
informants if the information leads to the- detection and recovery of the produce 
or the value of penalty thet.t!of; 

(2) Rewards to villagers protecting nearby forests. 

In addition to the above measures, the formation of mobile courts to try the forest 
offences may also be considered. 

Another important issue is with regard to felling oftrees on the private lands which 
produces more or ,less the same effect as is produced by destruction and denudation 
of forests. 

The Maharashtra Felling of Trees Regulation Act, 1964 prohibits felling of 
notified trees without the permission of revenue authorities. The types of trees 
brought within the purview of this Act are seven in number and include teak, hirda, 
mango, jack etc. But it is observed that the permission is granted libera11y under 
the Act, which defeats the purpose of the legislation. We feel that the legislation 
should be implemented in the spirit with which it has been enacted so that 
diminution in the tree population is minimised. 

11.5. Disa.fforstation. 

11.5.1. The land hunger has made a tall demand on the areas under forest in the 
State. In 1960, a State Government High Power Committee for transfer offorest 
land to Revenue Department for distribution amongst the landless persons laid 
down that forest lands to be transferred should fulfill the foiJowing condit!ons :-

(i) The gradient of the lands should not exceed 10 per cent ; 

(ii) The lands should not contain more than 20 trees of timber species ; 

(iii) The lands should form a compact blo~ of not Jess than 300 acres. 
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The third C()ndition has been relaxed recently. It was further laid down that the 
lands given on agri-silvi leases and lands required for afforestation in the second and 
third Five Year Plans should not be transferred .. 

11_.5.2. The government appointed a Committee in each district consisting of the 
Collector, the Divisional Forest Officer and the District Inspector of Land Records 
for survey of the lands. The suitability of the lands for cultivation was also consi­
dered in consultation with the agriculture department. 

I L5.3. As against an area of 3· 9llakh hectares, released for cultivation as shown 
in Table No. II only 1. 52lakh hectares ofland is added to the forest area in the State 
by acquisition of private lands or due to transfer of lands from other departments. 
The perc~ntage of net areas lost to forest is 5 · 9 per cent. This percentage is not" 
!nsignificant. It is reported that a large part of disafforested lands has not been 
brou3ht under cultivation as their land use capability is limited. Though the agri­
cultural experts w~re C;>nsulted and a committee decided on disafforestation, the 
decisions were possibly biased in favour of releasing the lands for cultivation, as a 
result of which the lands incapable of being cultivated were also released due to the 
pre:nure of public opinion with evident result. The effort to satisfy the land hunger 
even by disafforesting lands incapable of cultivation renders such effort nugatory, 
as it d~f.~a.ts the ultimate purpose of increasing agricultural production. We feel 
th1t th;} :ll:J?roach towards disafforestation should be more realistic and no land 
should b;,released for cultivation unless its land capability definitely shows that it is 
ca.p:~ble of being btought under cultivation. We suggest that the disafforested lands 
which can not be brought under cultivation should be handed back to the forest 
department after resumption. 

1.1.6. Management of water sheds and River Valley Projects. 
11 .. 6.1. Erosion by water constitutes the most serious menace to lands particu­

larly on hill slopes and catchments of river valley projects not only because it denudes 
the soil directly but also because it causes siltation of eostly reservoirs and tanks 
thereby reducing the projected life of costly reservoirs. The genesis or erosion lies 
in the destruction of natural vegetative cover of the soil by over-felling, over-grazing 
and fires which leave the soils defenceless against the abrasive climatic force. Due 
to denudation of soil cover, the infilteration of water into the soil and thereafter into 
the ground water acquifers is retarded and most of the rain water goes as run-off. 
Soil conservation measure coupled with afforestation deserves to be considered as 
an important ingredient of any water management policy, specially in the entire 
drought prone region and in the Western Ghat regions supporting the rainshadow 
region on the east. 

11.6.2. The life of the reservoir depends to a large extent on the protection 
afforded to their catchment from denudation consequent run-off and siltation. 
According to the recommendation of the Cent'ral Board of Forestry, the cost of soil 
conservation and afforestation work should be included as integral part of the 
storage projects. The government has sanctioned separately four watershed 
management planning divisions, one each at Sangamner, Dhulia, Aurangabad and 
Akola, to examine the projects in the catchment areas of Ukai, Girna, Yeldari. 
Katepurna and Nalganga. It is reported that most of the work of preparation of 
detailed watershed management plans in respect of R. V. projects of the Mula and 
the Girna has been completed. Under the centrally sponsored scheme also, the work 
has been sanctioned in respect of Nagarjunsagar, Ukai, Nizamnagar and Pochamp~~d. 
These schemes will not even touch the fringe of the problem and there is imp~rattve 
need to undertake works on a _large scale. We recommend that as far as the drought 
areas are concerned, the afforestation of catchment areas of minor irrigation works 
should be considered and the works relating to such projects should be expedi· 
tiously completed first. Relatively the catchment areas of minor irrigation tanks 
are small and hence the benefits of afforestation can be realised early. 
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J I. 7. Drought Prone areas programmi!."'-Afforestation work as a drought prone 
areas programme was sanctioned in 1970. But financial outlay proposed for the 
five districts in Maharashtra was just Rs. 10.7 lakh. The expenditure incurred till 
the end of December 1972 is 7.06 lakh. The area covered by the plantation is 
955 hectares. The districtwise physical and financial targets are shown in table 
No. III from which it may be obvious that there are no sizable gaps in the achieve­
ment and targets. We have in a later chapter commented on the operation of this 
programme extensively. Hereafter it is necessary to link up afforestation programme 
with the reservoir programme in the districts so that the benefits can be realised in 
a short time. 

11.8. Afforestation. 

11.8.1. We have emphasised the importance of forests from the ecological effects 
which they generate and help in ameliorating the climatic condition. The traditional 
forestry laid considerable emphasis on the conservation of existing forests by protec­
tion, regulated exploitation and sustained yield Qn a long rotation, relying primarily 
on natural regeneration. Recent approach towards afforestation programme is more 
dynamic and is directed towards bridging the existing gaps in demand and produc­
tion and giving the industrial base in the hinterland. Apart from climatic effects 
which the forests produce, the industrial potential generated by these programme is 
of considerable significance. · 

11.8.2. We have outlined in earlier paragraphs the imperative need for protection 
of forests in the drought prone areas. For increasing the scope of afforestation parti­
cularly in Maratbwada area where the percentage of forest area is considerably low, 
the area has to be extended by transferring the forest lands in the charge of Revenue 
Department to the Forests De'p'artment for afforestation. We understand that the 
consideration of satisfying the land hunger are no doubt overwhelming, but it is 
necessary to strike desirable balance between the demand of land for cultivation and 
afforestation, the latter being of vital importance even for successful cultivation. It 
is necessary to survey the waste lands from the point of view of land capability· and 
if the waste lands are unfit for cultivation urgent steps to transfer them to the forest 
department for afforestation are required to be taken. We recommend that this 
survey may be undertaken on a priority basis particularly in the drought prone 
areas. 

11.8.3. The forests in drought prone areas can be classified, as follows :-

Class of forest 

(I) Southern tropical thorn forests .. 

Districts 

Sangli, Sholapur, Osmanabad, Bhir, 
Aurangabad, Ahmednagar, parts of 
Poona and Satara districts. 

(2) Southern tropical dry deciduous Dhulia, Jalgaon, Poona, Satara. 
forests. 
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11.8.4. The southern tropical thorn forest contains very poor and sparse growth 
mainly a scrub-bushy type with a few stunted Injalli species such as hiwara, pa1a, 
devbabu1 and hingana. These forests are under heavy pressure of both human and 
cattle population in respect of grazing and fuel. The land is heavily eroded exposing 
the parent rock murrum and boulders. A large part of the area is not fit for imme­
diate afforestation as there is little or no soil to support tree growth. The first step 
towards rehabilitation of such areas is to close them from adverse biotic influences 
and simultaneously undertake intensive soil and moisture conservation measures 
so as to bring them to a stage where soil is built to a sufficient depth and the land is 
capable of sustaining tree growth. As far as the non-forest lands are concerned, the 
scheme of farm forestry needs to be implemented on a much larger scale than hitherto 
so as to raise wind breakers and shelter belts for each village or a group of villages 
which will go a long way not only to provide partly the local reouirement of fodder 
thereby also relieving pressure on the limited forest lands in· the dry tracts but will 
also provide the most effective safeguard to agricultural fields against wind and water 
erosion and the desicating effects of scorching high velocity winds. 

11.8.5. The southern tropical dry deciduous forests occupy a significant role in the 
programmes for both agricultural development and providing hinterland for indus­
trial base. The development work in these forests has the physical constraint of 
limited forest area. Therefore, in these areas the scope of extending afforestation 
by transferring lands which are not fit for cultivation may be considered. In the 
case of ravine lands also the schemes for reclamation and control have to be framed 
and operated. 

11.8.6. In the drought prone areas, planting of drought resistent trees like nimb, 
maharukh, an jan, siras ber, kashid etc. can be considered. Also fruit trees such as 
sitaphal which are drought resistent can be introduced. Fodder species which are 
drought resistent should also be considered. The species that should be considered 
are Anjan, Sissum, Siras, Dhavda, Chinch, Villayati Chinch etc. Planting of fodder 
trees in the drought prone areas may aid in relieving the fodder scarcity in these 
areas during the period of distress. Agave sislana and agave veracrus are ruitable 
for planting in dry areas. Agave plantation arrests soil erosion, provides a live tedge 
against cattle and barrier against fire when planted on the boundary of plantation. 
One of the important advantage of agave plantation is to provide raw material for 
rope making. 

11.8.7. We agree that &pectacular results cannot be achieved in tl::e immediate 
future in drought prone areas because of depleted soil cover in these areas and slow 
rate of growth of decidous trees, but these measures are necessary from a long term 
point of view for making these areas drought resistent. 

11.8.9. We have outlined in abovl? paragraphs the plantations which are suitable 
for the drought prone areas. The forests in the Ghat zones provide fodder. to the 
drought prone areas in the period of distress and the importance of this forest for 
drought prone arM c1.nnot therefore ba overlooked. The Satmalas and the Eastern 
slo;l~3 of Sahyadri arc the strategic watershed!~ of important rivers bringing water to 
the drought prone areas. Hence a sy:>tcmatic development of forest is essential for 
the imp1·ovemcnt of water resourc0s of the drought prone areas identified by us. 
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TABLE No. I 

District-wise percentage and per capita distribution of forest area 1970-71· 

Region /District 

1. Western Maharashtra.-
1. Bombay .. 
2. Thana 
3. Kolaba .. 
4. Ratnagiri .. 
5. Nasik 
6. Dhulia .. 
7. Jalgaon .. 
8. Ahmednagar 
9. Poona 

10i 'Satara 
11, Sangli 
12. Sholapur 
13. Kolhapur 

JI. Marathwada.-
14. Aurangabad 

15. Parbhani 

16. Bhir 

17. Nanded .. 

18. Osmanabad 

Total 

Total 

III. Vidarbha.-
19. Buldhana 
20. Akola 
21. Amraoti 
22. Yeotmal 
23. Wardha 
24. Nagpur 
25. Bhandara 
26. Chandrapur 

Region III 

State 

----·------

Geographi­
cal area 

according 
to 'Survey 
of India; 

2 

Sq.Km. 

482 
9,474 
7,034 

13,004 
15,591 
13,042 
11,845 
17,057 
15,625 
10,481 
8,564 

15,009 
8,133 

1,45,341 

16,363 

12,554 

11,057 

10,504 

14,233 

64,701 

9,715 
10,598 
12,233 
13,567 
6,291 
9,952 
9,277 

25,594 

97,227 

3,07,269 

Percentage 
State of forest 

administered area in the 
forest District to 
area its total 

3 

geographical 
area 

4 

Per capita 
distribution 

of the 
forest 
area 

5 

Sq. Km. Percentage Hectare 

.39 
3,828 
1,660 

386 
3,299 
3.930 
2,033 
1,860 
1,968 
1,484 

486 
370 

1,654 

22,997 

967 

383 

219 

1,340 

17 

2,926 

1,566 
875 

3,671 
3,821 

890 
779 

4,279 
18,507 

36,388 

62,311 

8.09 
40.441 
23.60 

2.97 
21.16 
30.13 
17.17 
10.90 
12.59 
14.16 
5.68 
2.36 

20.34 

15.32 

5.92 

3.05 

1.93 

12.76 

0.12 

4.52 

16.11 
8.25 

30.01 
28.17 
14.15 
27.92 
46.12 
72.31 

37.43 

20.28 

0.01 
0.23 
0.16 
0.02 
0.18 
0.29 
0.12 
0.10 
0.08 
0.10 
0.04 
0.02 
0.10 

0.10 

0.06 

0.03 

0.02 

0.12 

0.01 

0.05 

0.15 
0.07 
0.30 
0.35 
0.14 
0.18 
0.34 
1.49 

0.39 

0.16 

Percentage · 
of forest 

area in the 
distdct to 
the total 

forest 
area of 

State 

6 

0.06 
6.14 
2.66 
0.62 
5.30 
6.31 
3.36 
2.98 
3.17 
2.39 
0.78 
0.59 
2.65 

36.91 

1.55 

0.61 

0.35 

2.15 

0.03 

4.69 

2.51 
1.40 
5.89 
6.13 
1.43 
4.46 
6.88 

29.70 

58.40 

100.00 
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TABLE II 

Forest areas disafforested and released for cultivation and other purposes 

For cultivation Hectares 

(i) Under special surveys undertaken as per criteria of the high power 
Committee · 

1960 Survey 

1965 survey 

1970 survey 

52,618 

19,597 

50,035 

122,250 
1,22,250. 00 

(ii) Forest lands under Eksali cultivation to be granted on 2nd class te.1ure . . 28,777 ·00 

(iii) Forest la'ld<> in forest villag~s/sc:ttlements to be g,·anted on 2nd class te>~ure. 71,9-l2 · 83 

(iv) Dalli lands in Kolaba district 11,913 ·00 

(v) For resettlement of projects al'fected persons 41,062 · 0~ 

(vi) Regularisation of encroachments in Thana, Nasik and Chandrapur districts 17,214 · 00 

(vii) Forest land~ from deserted villag~s from Nasik, Dhulia and Yeotmal 3,645·00 
districts. 

(viii) Forest lard~ relel'ied from TllaTta District un&::r special circumstances for 17,456 ·00 
cultivation to backward class people. 

(ix) Resettlement ofimmi~ants from East Pakistan 34,801·00 

(x) Resettlement of Tibetan families 1,388·00 

(xi) Resettlement of former a1ri-silvi plot-holders frmom Dhulia district 1,490·00 

(xii) Forestland released for model colonisation for agricultural labourers. 6,738·41 

(i) Forest land goinz under submergence of river valley projects 

(ii) Other purposes such as 10than, railways; roads, defence, etc. 

Total 3,58,177· 2.-4 

Total 

25,324·00 

7,366·00 

32,864·00 

Grand Total . . 3,90,861·2-1 



TABLE No. III 

H 4485-14 



TABLE No. Ill 

The tartets (Phy. and Fin.)fixed under formation of Master Plan and the target achieved and anticipated under D. P. A. P. 

PL : Plantation (Ha). 
PMW : Premonsoon works (Ha). 
Fin. (Rs. in lakbs). 

Target fixed Target achieved 
Year District Mandays Remarks. 

Phy Fin. Phy. Fin. generated 

P.L. P.M.W. P.L. P.M.W. 
Ha. Ha. Rs. Ha. Ha. Rs. 

1 2 3 4 5 6 7 8 9 10 

1970.71 •• · Sholapur 70 0·560 70 o· 57 8,917 Achieved 
1'-,) 

Sa tara 60 0·470 102 o·n· 12,915 Do. -0 

Sangli 60 0·470 60 0•46 8,060 Do. 

Ahmednaaar 200 1·220 210 1•13 22,244 Do. 

Nasik 100 0·640 100 0·58 12,440 Do. 
·-----·--------

490 3·360 Nil 542 3•51 64,576 Do. 
--------

1971-72 Sholapur 70 70 0·724 70 70 0·63 14,300 Do. 

Sa tara 60 60 0·633 110 55 O· 58 12,665 Do. 

SangU 60 60 0·633 60 60 0·54 11,835 Do. 

Ahmodnaau 200 120 0·857 210 210 0·63 34,375 Do. 

Nasik 100 100 1·017 100 100 0·84 29,285 Do. 

490 410 3·864 550 405 3•22 1,02,460 Do. 



Anticipated Expected 

= :t 1972-73 SholaJ'ur 70 70 0·749 70 70 0·66 14,980 
00 

Sa tara 60 60 0·654 .ss s.s o·s4 v. 11,500 
I - Sangli 60 60 . 0·654 60 60 13,080 
"'"" 

0·57 
"' 

Ahmednagar 120 120 0·827 120 120 0•63 26,464 

Nasik 100 100 1·075 100 100 0·93 28,666 

410 410 2·959 405 405 3•33 94,690 
·:"" --·----·---

1973-74 Sholapur 70 70 0·763 70 70 0•76 15,260 

Sa tara .. 60 60 0·666 55 55 0·62 11,000 ~ -
Sangli 60 60 0·666 60 60 0·66 13,320 -.. 
Ahmednapr 120 120 0·839 120 120 0·84 26,848 

Nasik .. 100 100 1·092 100 100 1·09 29,120 

410 4Hl 4·026 405 405 3•97 95,548 

Grand Total .. 1,310 15·209 1,360 14•03 3,57,274 



CHAPTER XII 

ANIMAL HUSBANURY 

12.1. In the Chapter on Long Term Strategy we have emphasised the important 
role that animal husbandry sector will have to play in bringing about a diversifica­
tion of the economy of the drought prone areas by augmenting th~ employment 
opportunities in order to enhanc.! the level of income of the rural population. In 
the following paragraphs we have described the development of these activities 
in four categories :-

(i) Sheep rearing ; 

(ii) Dairying ; 

·(iii) Cattle breeding ; 

(iv) Poultry farming. 

12.2. Sheep rearing. 

12.2.1. Sheep rearing has necessarily to be nomadic and thus surviving and thriving 
only by migration to hilly areas when land is under cultivation and returning to home­
steads after the crops are harvested. The pattern of rainfall in the western parts 
of drought prone areas and their proximity to the hilly areas make the former more 
suitable for sheep rearing. Immediately adjoining the drought prone area is wes:em 
hilly and high rainfall region which provides good pastures on the onset of monsoon 
in June with its peak fall in July. This drought prone region gets peak precipita­
tion in August-September. This influences the pattern of migration. Right up 
to the end of April, the nomadic herds from the drought prone region graze hundreds 
of miles away from their homesteads, along the mountainous and forest routes 
of the Sahyadris and return home and move in the neighbourhood only during the 
monsoon season, which is the lambing period. Sheep are found in substantial 
numbers in the drought prone areas, namely in Man and Khatav talukas of Satara 
district; Baramati, Indapur, Purandar, Sirur and Dhond talukas of Poona district; 
Vita and Jath talukas of Sangli district; Malshiras, Sangola, Pandharpur and Mangal­
vedha talukas of Sholapur district; Bhir, Kaij and Patoda talukas of Bhir district; 
Pamer, Sangamner, Srigonda and Pathardi taluka of Ahmednagar district. Even 
though this area has a larger sheep population compared to other areas, its multi­
plication is practically with very little or no scientific breeding or veterinary care 
and without any awareness of the potential· profitability of this business. The 
marketing of livestock and livestock products such as wool, hides and skins is also 
in an unorganised state. 

12.2.2. The Indian Council of Agricultural Research conducted ·a sample survey 
in this region in 1954-56 and the break-up of the earnings from sheep rearing has been 
estimated as follows:-

(1) Sale of animal for mutton 

(2) Sale of wool 

(3) Folding of agricultural land 

(4) Sale of manure 

• • 58 per cent to 69 per cent. 

13 per cent. 

12 per cent. 

5 per cent. 

The price of mutton has since then nearly doubled and the estimates made by the 
State Animal Husbandry Department place about 54 per cent of the receipts from 
the sale of livestock, 42 per cent, from folding and manure and only 4 per cent­
from the sale of wool. The gross return per sheep per year as estimated by the Depart. 
mentis about Rs. 25 in a constant fleet of 50 sheep. The restrictive factors are poor 
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lambing (70 per cent), high mortality of lambs (15 per cent. and poor return and 
yield of wool. The wool has practically no value for manufacture of textiles. but is 
found to be of use for carpets or rugs. On account of the exremely poor return per 
sheep, their rearing cannot be a self-sustaining activity for the agriculturitsts, but it 
can supplement the normal source of income to agriculturist. Various measures are 
essential for improving the return from sheep rearing activity which are outlio.ed in 
following paragraphs. 

1.2.2.3. Goats are destructive of all vegetation including growing forest and by 
such exploitation they accelerate soil erosion. As compared with goats, the require­
ment of fodder for sheep is smaller. The high rate of fertility and multiplication of 
goats coupled with their better adaptability to varying precipitation would have since 
long outsted sheep from this area, but for the restrictive policies of the Forest Depart­
ment and the Government to discourage the grazing of forest lands by goats. Hardly 
any sheep development worth the name is possible unless goats are eliminated. The 
grazing habits of sheep are complementary·.to those of cattle in the sense that the 
former can thrive on the left over of the latter while the goats compete with the 
cattle for their fodder requirements. We feet that the restrictive policies of dis­
couraging grazing by goats should be enforced more strictly in the drought prone 
areas. 

12.2.4. It is possible to improve the returns from sheep husbandry by providing 
facilities of veterinary care, controlled and systematic grazing, improvement of 
pasture, marketing of livestock and livestock products like wool, hides and skins and 
assisting the processing and cottage industries. 

12.2.5. Veterinary programme and training of shepherds.-ln veterinary programme 
stress should be laid on the t.Mining of shepherds in simple operations like drenching 
rather than on opening of veterinary aid centres. Veterinary centres are of little 
significance as the herds continuously move from village to village or to the forest and 
hilly ranges in the inaccessible tracts. A thorough study of their routes and provision 
of health camps at suitable distances equipped with basic drugs and competent 
veterinary officers trained in treating sheep diseases reduces the mortality and promotes 
health of the herds. At present the distribution of vet-aid centres in this region does 
not seem to be any better than in the other regions. Concentrated efforts will have to 
be made in training the shepherds during the monsoon period in treating the animals 
and to making available to them simple and harmless but effective drugs. A special 
team of workers in adequate number proportionate to the sheep population, 
is likely within a few years to change the economy of sheep husbandry. The present 
diffused schemes framed by the State or Zilla Parishad seem to have given very 
poor returns. Similarly opening of vet-aid camps, in other seasons on the routes of 
migration will provide necessary veterninary cover throughout the year. 

12.2.6. Marketing of wool and mutton.-The price of wool is reduced by the 
extent of burr and dirt therein. Training in shearing of wool can very easily be a part 
ef the veterinary aid programme. Like other agricultural produce, wool also should 
be sold only in the market yards supervised and regulated by market committees. 
The sale of wool in the market yard makes the price of wool known to all and prevents 
the exploitation of shepherds by the middle men. 

12.2.7. At present, sheep and goats are driven for miles along the highways to 
Bombay and Poona which are the biggest markets for their mutton. Location of 
abattoires, hides and skin processing centres and blood and bonemeal plants as an 
integral part of the market yard is an accepted complex of livestock marketing all over 
the worid. The ex~sting programme as sponsored by the Government of India is 
confined to municipal corporation areas. A more rational planning demands the 
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setting up of abattoires close to the places where livestock is reared as well as rail road 
junctions from where transport overnight to important consuming centres is possible. 
As a corollary, refrigerated vans or rail bogies will have to be provided. 

12.2.8. The livestock which provides meat in the Poona region alone is about 
72· 48lakbs. The number of sheep that can be available for slaughter can be con­
servatively estimated at 5,00,000 per annum ; to-day while twice that number of 
goats may be available for slaughter. Even if the goats are eliminated in stage~ 
the number of sheep would increase considerably. Thus in course of time about 
10 lakhs sheep will be available for processing every year if abattoires are built at 
the central places in this region. 

12.2.9. Skin and hides processing units, and industries based on the utilisation of 
leather and wool can spring up over this area as a cottage industry. As a matter of 
fact, this industry provides employment to a least about 20 per cent. workers enoaged 
in household industries. This reveals that with availability of raw material and 
suitable training in the latest techniques of production and with an eye on the demand 
and marketability, a substantial source of income can be provided in the rural areas 
from the manufacture of rugs, kamblis, blankets and carpets and from footwear and 
other leather goods. 

12.3. Dairying. 

12.3.1. One of the important activities which can supplement the income of rural 
population is cattle and buffalo development. Buffalo is a milch animal 
which is very sensitive to heat and whose productivity is affected by hot climate. n1e 
largest concentration of buffaloes in the State is hov.ever found in Sangli, Satara, 
Sholapur, Poona and Jalgaon districts. The Pandharpuri breed of buaffalo is a 
speciality of Sholapur district. In the above mentioned di~tricts there are at present 
about 7lakbs cows in milk but it is an established practice to allow the male calf to 
suckle fully the cow and not to treat cow milk as a marketable commodity. With 
the recent welcome change in the milk pricing policy which does net over 
emphasise the fat contents now the cows' milk will fetch good returns. 

12.3.2. Dairying is a well established livestock activity in this sem-arid region even 
though its productivity appears to be low. It is observed that even the best milch 
breeds of cattle in the country viz. Sind hi, Tharparkar and Sahiwal are evolved in arid 
region. There is therefore no reawn why the scarcity areas in Maharashtra should 
not successfully adopt this &ctivity. 

12.3.3. The Dairy Development Department has opened pasturisation and colle­
ction centres in the scarcity areas at Dhulia, Poona, Sholapur and Miraj. These 
centres have shown a steady rise in milk collection by govemment or co-orerative 
agencies working in this area. With population of about four lakh buffaloes in milk 
in the region, one can reasonably expect a surplus of at lea!'t 4,00,000 litres of milk. 
One of the obvious limitation on development of dairying in this region is that this 
activity is intrinsically connected with the growing of crops and a year of scarcity may 
play considerable havoc. To avoid such a situation we have in an earlier chapter on 
••Agriculture" recommended the growihgofgrassofBlue panic and Marvel-8 varieties 
on very shallow soils in this area. 

12.3.4. In a recent study of Sirur taluka of Poona distri..;t by the Agricultultural 
Refinance Corporation comparative economics of grain cultivation under rainfed 
conditions for 1•75 acres of grain versus fodder cultivation with a buffalo has been 
worked out. The details are shown in Table No. I. The average annual net income 
from grain cultivation works out at Rs. 265/-. If the same farm of 1·75 acres is sown to 
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fodder crop and the dry fodder so obtained is supplemented by purchase of green 
fodder and concentrates to stall feed a buffalo costing Rs. 2,000 and yielding abont 
1,800 litres of milk per lactation cycle of 15 months, the net income works out to 
Rs. 1,100 per lectationor Rs. 860 per year. Assuming that the farmer sells only 
1,600 litres of milk and uses the remaining 200 Iitres for domestic consumption, a net 
cash income from a buffalo works out at Rs. 900 per lactation or· Rs. 715 per 
annum. The equated annual repayment instalment on a loan of Rs. 2,000 towards the 
cost of the buffalo together with interest at the rateof9 percent p.a., comes to Rs. 620 
under a loan period of four years. Thus the surplus annual cash income left with the 
cultivator after meeting the tepayment liability would vary from Rs. IOOto Rs. 205, 
respectively. The annual incremental income over grain cultivation can be placed 
at Rs. 650 which gives an internal rate of return of 19·1 per cent. on the capital of 
Rs. 2,000 invested in single buffalo. It, therefore, appears that the dairy activity 
is capable of stablising farm incomes at higher level even under rainfed conditions. 
If the Government foreH land is used for the production of fodder and farmers are 
allowed to cut green OI dry fodder therefrom against payment of a fee, the dairy activity 
can be encouraged in the areas where there' is no shortage of drinking water. 

12.3.5. Akola taluka of Ahmednagar district and Patoda taluka of Bhir district 
are among the talukas in the State which have the largest number of milch cows 
and buffaloes i.e. 31 and above per 100 persons and that the talukas like Ashti and 
Khed have very high proportions viz. between 26 and 30 milch animals per 100 
persons. These and similar talukas can be considered as having considerable milk 
surplus and milk collection activity and breeding and veterinary activities of animal 
husbandry needs to be concentrated in such areas. 

12.3.6. Akola taluka of Ahmednagar district is known for the Dangi breed of 
cattle which is reared systematically in that tract. The milk yield is also known to 
be better than any other J?~cd in the State like Khillar and Deoni. Replacement of 
non-descript breed by imptoved or cross-breed in this region is likely to improve the 
potential dairy development pockets mentioned above. · 

12.4. Cattle Breeding. 
12.4.1. One ofthe best draught breed of the country namely Khillar is traditionally 

reared in Sholapur district and parts ofSataradistrict. The existence of draught breeds 
indicate that there is a future possiblility of development of cattle breeding for work 
and beef in this area. The smallest number of bulls reared and used exclusively for 
breeding purposes in this region as compared to corresponding area in any other 
parts of the State, indicates the high standard of selection of breeding bulls adopted 
here. The incentives offered in the State to the breeders of the tract arc of little 
significance so far. It is necessary to encourage this activity of the cattle farmers by 
offering substantial prizes every year to a significant number of owners of outstan­
ding breeding bulls by holding annual cattle show for the purpose in each taluka. 
It is further possible to improve the local breed by cross-breeding. 

12.4.2. One view has been that there is a large number of undernourisheo and 
scrub cattle which cannot be used either as milch animals or for work but they 
compete for scarce fi.dder resources of the region. This view holds that proper 
stock management technique should be followed in elimination of uneconomic 
cattle which should be weeded out. The livestock census of 1972 reveals that the 
percentage of cows and buffaloes over 3 years classified as 'others' and 'not calved 
even once' is 4·7 per cent of the total cattle population in the drought prone areas. 
One of the reasons for the existence of scrub cattle is said to be the inhibition 
against slaughter of cattle, particularly cow. The opinion as expressed by people's 
representatives before us in the various meetings appeared to be changing in favour 
of slau~hter of scrub cattle including cows. However an intensive study of this 
public opinion by appropriate social authorities will only confirm this obser­
vation. 
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12.4.3. In the Bombay m:1rket itself, the number of cattle being slaughteted is 
said to be increasing. The prices in the United States, Western Europe and the Per.ian 
Gulf Area are considerably higher than in our country. It is understood that large 
quantities of dressed animal beef and fresh boneless beef are at present being exported 
from Bombay to the Gulf Area. It is also learnt that some parties from that area 
have approached MAFCO for eEtablishing processin pll1nts for dressing, freezing 
and exporting of b:!ef. There are at present restrictions on the export of cow-beef 
under the licensing policy as per Export Control Order, 1968. Some members there­
fore firmly hold that a revision of this policy in favour of export of all types of beef 
should be carried out. 

12.4.4. They feel that apart from the export possibility of beef, the marketing 
facilities have to be consideratly improved. The establishn.ent <.>f complex market 
yeards, abbattories and blood and bone meal plants a.1d hidt.s and skins proctssing 
units should not only ensure b~tter returns to the cattle farmer but should also 
prevent cattle from b:::ing subjected to heavy strain of \Valking over scon s of kilo­
metres to centres like Bombay where they are slaughtered in highly famished condition 
with their skin damaged by swelling and be~ ting. · 

12.4.5. Others, however, hold a dift"l::rent view. They hold that the cow and the 
bull are an integrl1l part of our farm orgc: nism. We need cow not only as a milch 
animal but also for providing bullocks fer the farm wcrk. Available bullock power 
is 2lrady short of the requirements of our farms. Moreove-r, replacement of 
bullock-power by machines on lakhs of hectares under cultivation appears to be 
improbabale in the .aear future. 

12.4.6. This view, therefore, emphasises that steps for improving cow which is a 
duel purpose animal (for draught purpose and milk) should be taken rather than 
taking any steps as will cause a • drain 'on it. Any promotional measures for export 
of be f will bring in the competitive influence of foreign currency on the internal 
economy of the farm industry. Temptation to sell out a working useful animal to 
slaugrter house for an attractive price may not be resisted by the poor farmers. 
That will set in a process of' C<tttle drain' adversely affecting not only the milk 
production but also the agricultural opere:.tions on the filrms. Such process will 
be very damaging. A \Veil-fed animal will fetch attractive prices and will be more 
in demand by the slaugbter houses rather thl1n the scrub <~nd the under-nourished. 

12.4.7. Hence, they suggest that in place of the approach of weeding through 
'slaughter' encouragement to fodder production through appropriate changes in 
the crop patt.;rn in the irrigated tracts to meet with tt.e growing requirements 
of our mich animals as also the draught animals is called fer. A"cording to 
them the problem of over-st, eking has been really the problem d inappropriate 
management of the fc:rm industry in general and animal husbandry in particular 
over a long period. The solution to the problem lies in improving the management 
of the cattle stock by control on the stray cattle to a void multiplication of non-Ce~ctipt 
breeds, ~elective production of the better t.reeds, anangements for adequate feeding 
through extensive cultivation of fodder, a better managed farm manure system and 
marketing facilities for the milk and dairy products. 

12.5. Poultry development. 

12.5.1. Poultry is another subsidiary livestock~ctivityofimportance in this region. 
Tnis bird is basically and biologically a creature environmentally most suited to 
tropical and hot climate. The largest concentration of poultry in this State is in the 
drought prone areas cf A~mednag'u, S<l.kra, Poona, S<.ngli :::.nd Sholapm districts. 
It is the backyard open range poultry of traditional type, r~ther than the capital 
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intensive, import based, modem scientific poultry that is likely to succeed in these 
areas with a slightly improved type of birds, whose demands of health or (eed ere 
only proportionate to the type of feed locally available for poultty development. 
Since the region is having jowar and bajra fields the open range poultry survives, 
easily by picking up the left over grains in the fields. A little addition of meatmeal 
available from slaughter houses is likely to increase the yield ofegw: per bird. · 

12.5.2. Removal of sub-standard cockrels and substitution of hybrid cocks 
with higher potentill.lity for egg production can oo undertaken on a large scale. 
Sirrilarlypoultry mush of a cheap type rather than high energy ration, which. is beyond 
the means of an average rural worker can be easily supplied all over the area, to 
supplement the natural feed, the birds pick up by roaming. Marketing and storage 
facilities should be provided on a more extensive scale than at present. Tne usual 
handicaps of running a marketing activity by Government agency can be overcome by 
independent marketing agency like MAFCO which obtains its supplks through the 
producer•s co-operatives. From the estin:~tcd 55lakt-s poultry birds in the drought 
prone areas. one can very reasonably expect at least 10 lakh.s eggs as being 
available in this region. 
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TABLE No.1 

Comparative Economics of Grain Cultivation and Dairy 

Activity based on Farm-produced Fodder /or a 1·75 acre~ Unirrigated Farm. 

I. Grain cultivation (Pre-development}-
.R.s. 

1 ·00 acre of rainfed jowar- Output of grain 1 quintal at Rs. 70 per quintal 70 

Output of fodder 1 tonne at Rs. 200 per tonne 200 

0 ·75 acres of rainfed bajra- Output of grain 1 quintal at Rs. 60 per quintal 60 

Output of fodder 1 tonne at Rs. 75 per tonne 75 

Total receipts 405 

Cost of cultivations at Rs. 80 per acre Total costs 140 

Net income 265 

II. Fodder cultivation (post-development}--

A. Fodder dry farm 1 ·75 acres at 21/2 tonnes/acre--4 ·37 tonnes. 

Cultivation costs at Rs. 150 per acre X 1 ·75 acres-Rs. 262. 

B. Receipts from and expenses on 1 buffalo per lactation-
(i) Purchase cost Rs. 2,000 inter-lactation period-450 days (of which 150 days dry). 

Output ofmilk.-l,fOO Iitres in 300 days under each lactation. 

(ii) Feeding costs per lactation cycle of 450 da~ 
(a) Dry fodder at 9 kgs. per day for 300 days of lactation and 10 kgs. per day for 150 dry 

da~4 ·2 tonnes (Farm produced). 
(b) Green fodder at 2 kgs. per day for 300 days of lactation-0 ·6 tonne (purchased 

at Rs. 200 per tonne)-Rs. 120. 
(c) Concentrates at 1 1/2 kgs. per day for 300 days of lactation 0 ·50 tonne at Rs. 600 

per tonne-Rs. 300. 

Total feeding costs-Rs. 262 fooder cultivation costs Rs. 420 purchased green 
fodder and concentrates. 

Rs. 682, say Rs. 700 for 15 months. 

Rs. 560 per year. 

(iii) Receipts from milk 1,800 litres at Rs. 1 ·00 per litre-Rs. 1,600 (sale only 1,600 litres worth 
Rs. 1,600) (Maintenance cost of calf will be offset by receipts from manure and sale of 
calf). 

(iv) Net income per lactation Rs. 1,800 less Rs. 700-Rs. 1,100 (or Rs. 1,440 less Rs. 560-
Rs. 880 per year). 

(v) Net cash income per Iactation-Rs. 1,600 less Rs. 700= Rs. 900 (or Rs. 1,280 less 
Rs. 560- Rs. 720 per year). 

C. Surplus Cash income after loan repayment-
Annual repayment instalment on Rs. 2,000 with payment of interest at 9 per cent per annum 

is Rs. 620 for 4 years loan and Rs. 515 for 5 years loan. 

Annual surplus cash income Rs. 720 less Rs. 620-Rs. 100 (4 years loan). 

Annual surplus cash income Rs. 720 less Rs. 515-Rs. 205 (5 years loan). 

(1) Additional income from Dairy.-

Rs. 1,100 loss Rs. 265 -Rs. 835 per lactation period of 15 m<>nths or :R..s. 880 kss R.s. 265-
Rs. 615 per year. 



TABLE No. II 
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TABLE 

Livestock Population 

Cattle 

Males over 3 years 

Di&trict Used for Used for Used for Others Total 
breeding only both work only 

breeding 
and work 

1 2 3 s 6 

Nasi k 1,352 13,393 3,35,443 6,272 3,56,460 

Dhulia 841 8,055 2,51,358 2,639 2,62,893 

Jalgaon 688 10,770 2,30,247 5,651 2,47,356 

Ahmednagar 496 14,440 3,34,236 3,422 3,52,594 

Poona 366 9,334 2,49,989 2,368 2,62,057 

Satara 159 2,709 1,53,725 2,668 1,59,261 

Sangli 174 2,631 1,23,249 1,297 1,27,351 

Sholapur 44S 8,108 1,91,476 l,727 2,02,756 

Aurangabad 594 9,641 3,45,364 3,148 3,58,747 

Bhir 180 3,665 2,39,469 2,155 l,45,459 

Osmanabad 384 10,207 2,65,379 4,909 l,80,879 

Buldbana 1,630 5,753 1,88,928 2,963 1,99,274 

Total 7,309 98,696 29,08,862 40,219 30,55,087 
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No.ll 

;n Drought Prone Areas. 

Cattle 

Females over 3 years 

Not Working Others Total Young Total 
calved Stock cattle 

In Milk Dry 

even 
once 

7 8 9 10 11 12 13 14 

78,181 1,46,039 33,262 2,913 1,867 2,62,262 1,81,362 8,00,584 

53,125 91,555 23,005 337 485 1,68,507 1,41,573 5,72,973 

63,872 79,215 19,601 2,264 2;494 1,67,446 1,61,150 5,15,952 

86,169 1,42,167 28,187 2,182 1,906 2,60,611 2,02,558 . 8,15,763 
' 

69,399 99,105 22,553 422 1,504 1,93,583 1,51,898 6,07,538 

40,150 64.445 20,013 504 708 1,25,820 82,292 3,67,373 

34,059 46,415 14946 229 382 96,031· 56,708 2,80,090 

71,577 67,421 16,641 546 625 1,58,810 1,34,095 4,93,661 

77.039 84,694 17,565 1,438 891 1,81,627 1,66,238 7,06,612 

65,711 . 79,364 19,35b 174 736 1,65,335 1,38,932 5,49,126 

93,015 90,436 25,974 467 604 2,10,496. 1,87,624 6,78,999 

55,579 17,512 14,046 1,402 1,031 1,49,510 1,36,601 4,85,445 

7,87,876 10,68,968 2,55,143 12,878 13,233 21,38,098 17,41,531 69,34,716 



TABL! 

In Drought 

Buffaloes 

Males over 3 years • 

District Used for Used for Used for Othen Total 
breeding breeding work only 

only and work 
both 

1 15 16 17 18 19 

Nasik 534 1,163 9,098 365 11,160 

Dhulia 692 4-51 3,169 181 4,499 

Jalgaon 900 406 1,434 258 2,998 

Ahm~dnagar 4-39 341 2,796 163 3,739 

Poona 439 518 1,462 213 2,632 

Sa tara 27S 664 2,082 181 3,202 

Sangli 150 561 8,623 151 9,485 

Sholapur 318 956 3,744 306 5,324 

Aurangabad •• 436 648 1,777 289 3,150 

Bhir 276 443 1,220 179 2,118 

Osmanabad •• 415 833 2,349 322 3,919 

Buldhana 461 752 1,399 264 2,876 

Total 5,335 7,742 39,153 2,872 56,102 
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No.ll-contd. 

Prone Areas 
--------------------

Buffaloes -----
Females over 3 years 

In Milk: Dry Not Working others Total Young Total 
calved stock buffaloes 
even 
once 

20 21 22 23 24 25 26 27 --------------------------------------------
24,974 21,597 7,240 580 429 54,820 30,213 96,193 

26,266 27,421 8,270 294 . ·318 62,569 37,012 1,04,080 

41,599 35,359 12,688 1,053 l,Z63 91,962 57,568 1,52,528 

23,112 23,551 6,355 684 302 54,004 30,536 88,279 

48,992 36,801 18,035 255 955 1,05,038 43,339 1,51,009 

60,234 54.120 18,199 924 663 1,34,140 72,212 2,09,554 

71,937 39,055 15,053 405 353 1,26,803 70,419 '2,06,707 

42,538 2t:',653 7,520 619 279 77,609 58,061 1.40,994 

20,611 20,651 5,405 912 256 47,835 -27.866 78,851 

25,824 23,020 7,238,_ .• 308 317 56,707 39,055 97,880 

57,741 43,197 14,427 785 467 1,16,617 85,998 2,06,534 

19,431 16,676 4,336 770 419 41,632 24,723 69,231 

4,63.259 3,6S,101 1,24.766 7.589 6,021 9,69,736 5,77,002 16,01,840 
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District Sheep Goats 

29 

Nasik 1,36,974 3,69,578 

Dhulia 40,767 2,97,536 

Jalgaon 43,157 2,99,891 

Ahmed nagar 2,98,593 5,46,105 

Poona 2,89,407 3,54,660 

Sa tara 2,67,409 2,55,100 

Sangli 2,22,512 2,16,430 

Sholapur 2,30,075 4,26,708 

Aurangabad 72,920 3,51,753 

Bhir 87,392 2,38,147 

Osmanabad •. 79,842 2,18,639 

Buldhana 28,051 1,83,043 

Total 17,97,099 37,58,190 

Horses 
ponies 

30 

3,379 

3,603 

1,518 

4,534 

4,412 

i56 

889 

1,718 

,,113 

3,851 

4,069 

1,525 

36,527 

TABU! 

l>igs Camels 

31 32 

10,640 Nil 

8,203 Nil 

8,126 NiJ 

13,521 

5,626 5 

5,393 8 

5,780 I 

11,692 s 
13,707 ' 
7,385 34 

9,791 210 

5,374 Nil 

1,05,238 275 
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No. 11-concld. 

()thcr 1rotal Poultry 
Live Stock Liv~ stock 

33 34 

H 4485-15 
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CHAPTER XIII 

INDUSTRIES 

13.1. We have in Chapter on " long Term Strategy " pointed out the inadequacy 
of agriculture oriented programme alone in improving the economic conditions of 
drought prone areas. The capacity of agriculture in these areas to sustain the 
population at a fairly stable level of income is limited by the vagaries of rainfall, 
unless the tract has extensive and assured irrigation facilities. It becomes therefore 
imperative in the areas not served by major irrigation to find employment opportuni­
ties which are less dependent on rain water. The magnitude of disguised unemploy­
ment and under-employment in these areas is generally larger than that in the areas 
which are free from drought since utilisation of additional manpower on agricultural 
operations in the former areas does not result in an accretion to the output in the face 
of uncertain condition of rainfall. The measures designed to stabilise agricultural 
incomes through soil and moisture conservation and dry farming methods have 
limitation which we have pointed out in Chapter VII. During the period of 
drought a large number of people is thrown out of normal employment for whom 
alternative employment has to be provided on scarcity relief works. Annual additions 
to the labour force further accentuate the problem. Scarcity during the last three 
consecutive years has indicated the alarming proportion which the problem assumes 
and threatens the disruption of the entire economy of the State. Rural works program­
mes as now understood lays emphasis on unskilled works only and provide at the 
best a temporary solution. The diversification of the economy by augmenting, 
employment opportunities in the non-agricultural sectors may be more effective 
as a long term solution. We have discussed the scope of animal husbandry in bring­
ing about such diversification elsewhere. The role of industries in improving the 
economic condition in the drought prone areas is considered in the following para-
graphs. · 

13.2. If the agricultural conditions in the drought prone areas continue to remain 
precarious, a flow of population therefrom to economically developed areas cannot 
be stemmed. Such shifts in population may create numerous problems of housing, 
water supply and sanitation. The social cost of meeting these problems is consi­
derably high. This can be avoided through the policy of industrial dispersion. The 
main objective of industrial dispersion should be a permanent increase in the employ­
ment potential in the areas. For a policy of industrial dispersion, the village is too 
small a unit and city too large a unit. The approach for the diversification of the 
economy therefore has to foster the industry particularly small scale industry in 
towns at intermediate level and to link this programme to surrounding rural areas 
by promotion of trade and other inter connections. This evidently leads us to the 
problem of selection of growth centres for concentration of investment and efforts 
to achieve the diversification. 

13.3. The drought prone areas in our State possess fortunately certain advantages 
with regard to the location of industries. The communications infra-structure 
needed for facilitating the development of industries exists in the form of 
railwayline which passes through drought prone districts. The rail link running 
north to south along the eastern strip of the drought prone area can unleash the 
possibilities of industrial development in this region. Since the agrarian incomes in 
these areas are uncertain land values are much lower than the areas where there is 
assured agricultural income. Labour is also easily available in these districts. 
A few industrially developed urban centres such as Sholapur and Nasik already exist 
in these areas. The development of intermediate urban industrial centres between 
such centres and villages may go a long way in bringing diversification of the economy 
of these areas. 
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13.4. Development of infra-structure. 

13.4.1. The development of infra-structure required for industrial growth will 
have to be done in its various aspects. Firstly the industrial infra-structure which 
implies availability of power and land will have to be granted. ~econdly the develop­
ment of regulated markets along with establishment of branches of bank will become 
necessary. Communication facilities. will have to be co-(,)rdinated and developed. 
Similarly the social infra-structure will have to be built up. The existence of adminis­
trative head-quarters such as a municipality or taluka head-quarters would lead to 
the development of such centres. The growth of these infra-structure facilities at 
various urban and rural centres within the drought prone region has to be considered 
while selecting the growth centres which can act as- pace setters for industralisation 
within these areas. The contiguity of irrigated tracts which can generate agricultural 
surplus is also another important constituent factor to be considered for selecting. 
these centres. It is necessary therefore to carry out detailed techno-economic survey 
for identifiying a sufficient number of growth centres within the drought prone region 
for concentration of investment and effort$ .. 

13.4.2. The Committee noticed that the communication net work in the drought 
prone area is not fully adequate.. For the development of industries it will be essential 
to increase substantiality the railway facilities available to the various areas which 
were identified as drought prone. This would not only assist in marketing of indus­
trial products but also assure additional employment to the people engaged in such 
works. In particular, the proposed Railway. connecting Sholapur, Osmanabad, 
Bhir, Aurangabad and Dhulia is of vital importance for the economic development 
of the drought prone tracts. Other railway lines running East-West in this Zone 
also need to be built. This will have to be further supplemented by a net-work of 
roads allowing better communication facilities to the .whole area~ 

13.5. Types of Industries: 

13.5.1. Th~ provision of infra~structure facility is not ·a. s.ufficient condition to 
induce industrialisation th-:>ugh it is a necessary condition. _The .characteristicts which 
an industry muc;t p~ssess in order to succeed in t}\e drought prone areas are as 
follows:-

(1) Water requirement of these industries should be low .. 

(2) Emph1sis ·should be on tbe Industnes where the labour-capltal ratio is 
C)nsiderably high so that substantial employment potential is cre~ted. 

(3) S:>urc)s ofra w m1terial an1 nl.lrket for finished goods must he located Within 
reasonable distance. 

(4) If C.)ndition 3 is not satisfied the . finished: product must be able to 
bear high cost oftransp;)rt Of raw material and finished goods and high cost of 
packing. 

Within the broad framework of these criteria the types of t~e industries that 
can be enc()uraged are considered in following paragraphs: -

13.5.2. The propulsive character of industrial activity creates an industrial climate 
within the rl!gion through linkages and attracts ancilliary industrial activity and 
investment. The engineering industry can. set the pace of industrialisation. 
Development at Kirloskarwadi is an example of how the face of the drought prone 
area is ch'lngcd by establishment of engineering industry:. Another allied industry 
that should bJ c :>nsidered is the manufacture of electrical equipment such as assembly 
of pump sets, electrio motors condensers etc. With Jess. water consumption~ electro­
nic industry can generate very 4ig4 employment potential.. 

H 4485-lSa 
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13.5.3. It is observed that there is some tradition of skills in these areas in certain 
selected sectors such as_ weaving engineering, leather and skins. It will be necessary 
to identify and encourage the growth of such skills so that industries based on them 
can he fostere<!. · ~ere. is tradition of handloom industry particularly weaving in 
these areas whtch wtll have to 1--e encouraged. 

13.5.4.' The term "a-gro-based industry" includes not only industries dependent 
on agricultural output but also those which supply inputs to the agriculture like 
agricultural equipments, fertiliser and pesticides. In other words the term is to be 
understood in a wider context of industries which· encourage greatet input into 
agriculture-, which lead to better processing and conversion of agricultural commodi­
ties and which ensure high returns on the processed goods. Availability of sufficient· 
agricultural and allied products is the springboard for· the development of various 
types of resource ba.sed industries. Therefore, prima facie the scope for encourag­
ing these industries may appear to be limited; Fortunately, sizeable irrigated tracts 
which C.ln g·!nerate' farm surplus exist within the drought prone areas. · Thus in 
Jalg1on district, banana fibre and oil extraction mills, in Nasik district Sugar, in 
Sangli, turmeric, in Satara district, tobacco processing units can be encouraged. 
Ap3.rt fro in these units which are directly related to farm surplus, agro industries 
'providing inputs to agriculture that can be considered are disc plough and hammer 
for tillage operations, planters and seed drills for sowing. The establishment of such 
industries widens the scope for the establishment of engineering workshops, repair 
.shops, and service centres.' Another resource based industry which can be consi­
dered is that .dependent on· the forest produce. Bidi industry in particular is 
;successful in Sinnar of Nasik district. ·It is an excellent example ofla hour intensive 
industry thriving well in the drought prone area. 

13.5.5. The market oriented industries such as furniture, household furnishing 
equipment, utensils and travel goods can be profitably located in the areas. Other 
industries which can succeed in these areas where the railway length is also sizeble 
is brick-kiln and tiles. 

' ~ 13.5~6~· I The types of industries' indicated' above are illustrative. The techno­
economic survey can bring 'out the full scope of industrial development in these 
areas. 

13.6. Package scheme ,o/inqentives. 
13.6.1. Two inhibiting factors •fer the location of industties in these areas are 

.limited· tnarket-·and comparatively high recurring costs. ' It is, therefore necessary 
to induce the entreprenuer to take initiative in establishing indumirs by providing 
suitable incentives which will ultimately reduce the cost of finished go~ds. 

13.6.2. A package scheme of incentives for stimulating the spread of industries 
,in acbfeving a bala.nced. economio development of the ,State and _avoidin~ over­
crowdlllg was first 1r1,troduced in 1964 .. The scheme was substantially revtsed to 
include new incentives in the package in 1969. The revised scheme was made appli­
Clble to 55 selected industries initially but later it was extended to all types of 
new industries to. be set up in private, Co-operative and joint sectors •. The existing 
package of incentives consists of-

(a) Interest free loans either to recoup sales tax paid or to invest in fixed assets ; 
(b) Relief in electricity tarrif, octroi duty, water royalties and non-agricultural 

assessment ;' . 
· (c) Contribution towards cost of feasibility study ; 
(d) State G,)vetnnwnt supp.lrt for obtaining industrial licence. ; 
(e) Contribution towards cost of industrial housing ; 
([). Ptcftl~ential treatment irt Government purchase programme; aud 
(g) A-.sistance in technical training of personnel. 
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13.6.3. In the ab.we schemes the incentives mainly pertain to sharing the recurring 
costs and put of c:tpital expenditure. No incentive seems to have been provided 
fvr adopting labJur intensive techniques. It is necessary to evolve suitable incentive 
system for adopting such techniques by sharing part of the labour cost. Such type 
ofinc~ntive may go a long way in inducing the industrialists for adopting" labour 
intensive technique. One such incentive that may be suggested is· sharing the 
employers c;>ntribution to Employee's Provident Fund Scheme. Other incentives 
which may be c.>nsidercd are sharing in the c:>st of transport of finished ·goods and 
capital assets, accommodation at c:>ncessional rent, priority , in; supply of raw 
material, subsidy in interest rate and extension of repayment terms to longer period 
in respect of machine tools. ,In fact, all the incentives availablo:to .industrially 
backyvard areas should be extended to ~he drought prone areas.; · 

13.6.4. Ap:ut frvm the prvvlsion of additional incentives, their availability at 
the opp:>rtune time is an important consideration. Delays in the sanction of incentive 
payments dampen the entrepreunerial enthuasiam. It is, therefore, necessary to 
take adequate steps to secure and ensure an effective co-ordination and co-opera­
tion of all concerned agencies. 

13.7. Industrial estates. 

13.7.1. One of the eff..:ctive ways of attracting modern small scale industry to the 
c;>untry town has b~en by building industrial estate, and equipping them with 
ingress roads, warehousing and other public utilities. In the industrial estates the 
infra-structure necessary for starting an industry is built up by Government or co­
operative efforts. The infra-structure includes roads, water supply, electric 
c;>nnections, built up sheds etc. Private organisational and financial resources are 
then expected to develop industries by taking advantage of the external economies 
already created in such estate and those that may be expected to be created from 
a gt·oup of industrial enterpt..i'ses themselves emerging at one location. 

13. 7.2. The progress of industrial estates in the drought prone region is shown 
in Table No. 1. It may be observed that very few industrial estates have been located 
within the drought prone region. We are of the opinion that the drought prone 
areas should be given priority in the location of the industrial estates. Many sites. 
favourable for location of industrial estate exist in these areas. We, therefore, feel 
that the setting up of industrial estates in the droght prone areas should be preceded 
by adequate techno-economic surveys. 

13.7.3. Another important consideration that requires re-emphasis is to select 
such units in the estate as would create employment opportunities. Since the main 
purpose in industrial dispersion is to augment the employment opportunities we are 
of the view that the planning of industrial estates and selection of units have to be 
done in conformity with this relevant criterion. 

13.8. Technical training facilities. 

13.8.1. It is not easy to obtain a large number of skilled and semi-skilled workers 
from outside and induct them into these drought prone areas. The local manpower 
therefore requires to be trained in specific skills even at the lower level of expertise 
in a large way so as to make semi-skilled and skilled workers of lower category, 
available for employment. Technical training is imparted only at levels of educa­
tion at S.S.C. standard and boys and girls below this standard have not enough 
facility for rudimentary training at present. It is, therefore, necessary to start a 
number of training schemes which can take up the youngsters between the 5th and 
I 1 th standard and train them in short duration courses followed by an year of actual 
practice. The expansion of such training facilities goes a long way in providing 
skilled labour for industries in these areas and ultimately diversifying economy. 
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13.9. In the foregoing par graphs we have indicated the programme of industrial 
development in general manner. fhe need for carrying out techno-economic surveys 
for delienating the scope of industrial development, selecting growth centres ·and 
location of industrial estates in each distrirt has already been stressed. The objective · 
of these activities should be at least to prevent increase in the dependence of popula­
tion on agriculture in the years to come by providing employment opportunities in 
non-agricultural sectors which will match with the annual increase in the labour force. 
The labour force to-day constitutes about 40 percent of the population. The annual 
addition to the population is at the rate of about 2 · 5 percent. The target for finding 
employment opportunities in the non-agricultural sectors should, therefore, be to 
provide such opportunities to at least half of the increase in the labour force . in 
the drought prone areas not served by irrigation. 
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TABLE No. I 

Progress of industrial estates in tlie drought prone district as on 31st March 
1972 ------- ______________ ..;..... ____ -

Sheds 

Serial Sheds under Shoos Units Labour 
Village/Town District Type constru. cons· working func- emp• No. cted tructi- tioning loyod 

on 

2 3 4 5 6 7 8 9 -------- -----
Dhulia Dhulia Co-opera- ·15 6 6 32 

tion. 

2 Baramati Poona Do. .J 3 3 3 N.A. 

3 Ahmednagar Ahmed~ Do. il 6 22 22 N.A. 
nagar. 

4 Shrirampur Do. Do. 18 2 14 13 45 

s Kopcrgaon · Do. Do. 10 1 9 7 95 

6 Miraj Sangli Do. 31 1 28 28 252· 

7 V•ta Sa tara Do. 4 2 .. 
8 Sholapur ·Sholapur Do. ss 3 so 75 500 

9 Bars hi Do. Do. 4 Nil 2 1 9 

10 Aurangabad Aurangaoad Do. 23 4 Nil Nil Nil 

1l Paithan Do. Do. 7 Nil 3 3 11 

------------------- ------------------



Ci\A,I.>TER XIV 

DRINKING WATER. 

14.1.1. Drinking water is one of the basic necessity of human and cattle life and 
perhaps ranks second only to the air we breathe. The entire planned effort for 
raising ,the level of incomes will appear less meaningful if this basic necessity of life 
is not made available ~o rural',population. Another factor which increases the signi­
ficance of. the programme of1 supply of drinking water is that the cost involved in 
shifting the population as· a· result of scarcity of drinking water is generally much 
mor~ than the cost of providing drinking water facility either through piped water 
supply_scheme or through wells. It becomes,1 therefore, imperative to take adequate 
measures to prevent a shift in the population for want of drinking water. The scarcity 
of drinking water may also be experienced in some areas with high rainfall, but 
frequent droughts·occurring· in the'drought prone areas-lend severity to the problem 
of drinking water in these areas. As the rainfall is inadequate to recharge the ground 
water sufficiently, the' water table~. in the$eareasis al,so.considerably low and.the 
ground water reserves hold less water. Therefore, the provision of drinking water 
facilities assumes priority · bver all other programmes~ in the effort to develop the 
drought prqne ar~s. -

14.2. Brief History. 

14~2.1. J:he proxision of drinking water to the rural areas has been one of _the 
important functions of the local bodies. La'ck of funds and ·absence of· trained, 
personnel have been the main handicaps of these bodies in discharging this function. 
In ,the First Five Year ' P~n' programmes of drinking water supply to rural areas 
were included in several schemes such as community development projects, back­
ward class welfarerprogrammes, etc.: The .subject received greater emphasis in the 
Second Five Year ~Ian. The Fact Finding Committee, 1960 in its report also sugges­
ted a programme for the provision of drinking water in rural areas on the following 
lines :-

(1) In the areas where-the sub-soil water is available and is generally adequate, 
construction of wells and general facilities for deepening the existing wells would 
be the proper measures. 

(2) Areas where there is inadequacy of sub-soil water and the underground is 
rocky boring programme based on village to village survey was suggested. 

(3) In the areas where the well water is saline and unfit for drinking purposes 
the investigation for piped water supply scheme was suggested. 

14.2.2. The Committee then recommended that necessary survey for exploration 
of tube wells and preparation of piped water su;-ply schemes should, therefore, be 
initiated immediately and as far as practicable the entire programme of providing 
adequate drinking water facilities in these areas be completed in the Third Five Year 
Plan period. 

14.2.3. In the Third Five Year Plan the problem of drinking water supply to 
rural areas attracted more serious attention of the Government. With the help of 
the Zilla Parishads, it was possible for the Government to make detailed investi­
gation regarding the nature and the extent of the problem. The scheme framed 
by the Government had the following aspects :-

(1) Identification of "difficult" villages according to the types of works required 
to be undertaken. 
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(2) Fixing the priorities in the prograrp.m~ according to a,4efi~it~. prin.cipl~.1 1 
(3) Financial assistance to local bodies for undertaking the programme. • , 

14.3. Identification of difficult villages. 

14.3.1. Villages wnere o.rmJo.ng water supply is· not available adequately, are· 
termed as "difficult" villages. The types of works designed to supply drinking water 
to villages were classified in two broad categories-( I) simple measures; and (2) 
special measures. 

14.3.2. Specific criteria for determining the type of measures required for identify­
ing the difficult villages have been laid down by the Government. The ''difficult", 
villages satisfying the following criteria are considered for their inclusion in the simple· 
measures programme :-

(i) There are no public sources e.g. wells/tanks, etc. at all. 
'' 

(ii) The-existing public wells/tanks, etc. ~ay not have sufficient water to catet to 
the needs of the villages. 

(iii) The public wells/tanks, etc. ,may dry up in summer (seasonal s«arcity) .. 
•, ! , • , I. I 

(iv) There may be pockets iri the villages e.g. mohalla' hamlet,: wadi, padas, etcil 
which do not have Qrinking water sources located within them and ·the residents 
have to walk great distances (3 furlongs and above) to the'public source. · 

(v) The existing public source may have become useless and niay require special 
repairs or improvements' or:extensions, etc.;.as distinct front current repairs and 
replacement of machinery. 

(vi) Villages which have :;tep wells on <Which peopl~ depend: ~ntirely 1for their 
drinking ;water and are requirecl. to be converted into dr:aw wells, 

14.J.J. ::stmple measure works consist 'of cotJ.structimi of new wetls;·tanks; tube 
or bore wells, deepening and broadening of existing wells, and conversion of existing 
step wells into open draw wells. The minimum population for taking up one puolic 
well is fixed at 100 and in backward areas this limit of 100 can be suitably relaxed, 

. '· . ' '. ' 

14.3.4. Norm for consid~ring a village as '.'difficult'' for. piped ~ater supply scheme.­
}"ollowing villages are considered eligible for inclusion in the; programme for special 
measures with piped water supply scheme for· rural areas-;-., 

(i) Villages where simple measures will not solve the problem and the source of 
drinking water is at a distance of 3 furlongs' or: more away from' 'goa:than or the 
available water from wells is at a depth below ,50 feet and where wells are ~adequate 
to cater to the needs ofthe villagers. A high priority is to be giyeQ to villages.where 
the source is more than a mile away from the goathan. , 

(ii) Villagd in saline/kharapat areas. 

(iii) Villages in hyperendemic, cholera-affected ar~as lUcluding .thos.ev: su.trerini 
from guinea worm. 

(iv) Villages which are taluka places, and.lor Pilgrinfcentres. 

l'or sucn VIllages piped water supply schem,es caterins to the need& of ono .single 
village or group of v~lages are to be designed and implemented. 
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14.4. Pattern of Financial Assistance and Faciiities. 

14.4.1. The existing pattern of financial assistance for well construction pro­
gramme and piped water supply scheme is as under:-

Rate of Government grant in percentage of cost of the scheme 

Area Simple measures Special 
measures 

Bore wells Others 
~._..~ ............ ~-~--. 

1. Tribal areas 100 100 90 

2. Chronic scarcity and flood-affected areas 100 100 90 

3. Backward areas 90 87! 90 

4. Other areas 90 75 90 

14.4.2. Various facilities arc made available for payment ofbencficiary's share. 
Village Panchayats, Pancbayat Samitie~. and Zilla Parishads car also share the con­
tribution in respect of measures simple or special. The other facilities provided 
for undettakirg piped water supply schemes are :-

(i) payment in three instalments if the amount of contribution is upto 
Rs. 75,000 and in four instalments if it exceeds that amount ; and 

(ii) payment by obtaining a loan-
(a) Advances from ·District Development Fund, and 
(b) from the government to the extent of 60 percentage of the amount 

if the cost of the piped water supply scheme is upto Rs. 5 lakhs and to the 
extent of80 per~n_tage, if the cost exceeds Rs. 5 lakhs. 

14.5. Agency for implementation. 

14.5.1. There are two main agencies entrusted with the implementation of drinking 
water supply schemes :-

{i) State Public Health Engineering Organisation which looks after investiga­
tion, preparation and execution of piped water supply schemes the oost of which 
exceeds Rs. 1 lakh, and 

(ii) Zilla Parishads which undertake-
(a) simple measures like digging of wells, tanks, special repairs like deepen 

ing of wells, etc. · 
(b) investigation, preparation and execution of normal piped water supply 

schemes (those not ba ving bores as source) costing upto Rs. 1 1akh net, and 
(c) implementation of piped water supply schemes with bore as source in 

the case of successful bores. 

14.6. Magnitude of problem. 

14.6.1. The 1971 rural population of 35,851 villages in the State is 3,46,32,489. 
Out of this population about 2,37.42,584 people (68 percent) stay in difficult 
villages. Out of theso the problem of drinking water supply for the population 
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of 1,19,48,640 souls can be solved by simple measures while that of the population 
of 1,18,62,954 souls needs to be solved by difficult measures i.e. piped "Water supply 
schemes. District-wise figures may be seen in Statement I, attached to this Ch~pter . . 

The rural p..)pulation of drought prone area is 1,83,80,933. IIl that area popula­
tion residing in difficult villages is 1,29,49,082 or 70 per oent. of the rural popula­
tion. 

14.7 Special measures works Rural Piped Water Supply Schemes. 

14.7.1. Normally per capita cost of Rural Piped water supply Schemes is about 
Rs. 160. However, when reliable source is not available nearby, and distant perennial 
rivers or storages are to be considered, a number of villages are grouped together to 
form a Regional Rural Water Supply Scheme. In such cases the per capita cost ofthe 
scheme is of the order of Rs. 250. In extreme cases such as water supply to pathar 
villages in Ahmednagar district the cost has. gone up beyond Rs. 500 per capita. 
The normal annual recurring cost for running these water works ranges from Rs. 5 
to Rs. 10 per capita. For rural regional water. supply schemes it is slightly higher 
and in the extreme cases cited above it is above Rs. 30 per capita. 

14.7.2. Generally the assured sources for small piped water supply schemes are 
wells on the banks ofnalla/river in the vicinity of the village. If yields are inadequate, 
percolation trenches or trench galleries are constructed to augment the yield of wells. 
Wherever necessary these are further supplemented by storages in anicuts constructed 
in the beds of nallasfrivers for storing the supply required in the dry summer period. 
Where even such measures are inadequate or not feasible, irrigation storages of peren­
nial rivers are selected as a source of supply. In a few cases storage reservoirs are. 
also constructed exclusively for drinking water supply schemes.· As stated 
earlier, since cost of such storf.l,ges is high, normally storages are proposed only for 
regional schemes of rural water supply or large towns. · 

14.7.3. The assuredness of source is considered on the basis of the availability 
of per capita supply from a source for a prospective population of the village 30 years 
hence. The public health standards prescribe their requirement of per capita supply 
from 5 gallons to 15 gallons per day. However, where adequate yields are not ex­
pected, the schemes are designed for a supply of 10 gallons per capita per day and. 
in other cases they are designed for 15 gallons per capita per day so that the ultimate 
lower limit of 5 gallons per capita per day as suggested by the Public Health 
Engineering Manual could be maintained during summer months when the water 
supplies are generally depleted. In these schemes no consideration is made for 
supply of water to cattle. 

14.7.4. As a cheap alternative to piped water supply schemes with surface sources 
in these difficult villages, drilled wells with hand/power pumps, are being considered. 
It is understood that, by next year, the government will have at least 30 drilling rigs 
and these are intended to be used on the programme of providing adequate 
drinking water supply in the difficult villages. 

14.8. Urban Water Supply. 

14.8.1. Urban areas also experience the shortage of drinking water in the period 
of drought and effective measures to locate such urban areas are necessary. It is 
understood that nearly 32 municipal towns in the drought prone areas identified 
by us are suffering from the shortage of drinking water during the current year of 
scarcity. · · · 
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14.8.2. The responsibility of providing potable water supply to the urban area 
is ca~t on the municipal bodies by legislation. As local bodies are unable to raise 
the funds for capital investments on projects for installation or augmentation of 
water supply a scheme to aid the local bodies in the matter of financing has been 
~volved. The present pattern of financial assistance in this respect is as .under :-

Serial Class of Municipal Council 
No. 

1 2 

'(\'Cia>> (more than 50,000 population) . 

2' 'B' Class (population more than 20,000 and 
, upto 50,000). 

3 'C' Class (population upto ~0,000) 

Government 
Grant-in-aid 

(Per cent) 

3 

23i 

40 

50 

Share of cost to be borne 
by Municipal Councils 

Loan from Contribution 
L.I.C. of Municipal 

Corporation 

.4 5 

66f 10 

50 10 

5Q 

Schemes involving government' grant-in-aid and guarantee for L. I. C. loa.ns 
are executed by the government on an agency basis after charging costs of preparation 
ard supervision. · 

14.9.: Recommf!ndations. 

14.9.1. Priorities.-From the details furnished in paragraph 14· 6 above, it can 
be. seen that the percentage of population in difficult villages to total population 
in the villages jn the drought prone districts is 70 per cent and that _for drought free 
districts is 66 per cent. We feel that the schemes for vill~ges ~ocated in drought 
prone areas should be given priority over those in the drought free areas when 
curtailment of the programme is likely due to paucity of funds or other reasons. 

14.9.2. Public Contribution . ...:.we appreciate the intention of the government 
in 'introducing the clement of public contribution with a view to give a feeling of parti­
cipation to the local p(}pulation in consonance with the accepted principles of 
community development. We feel that the drought prone areas deserve special 
treatment in this Ci)nnection. The government. seems to have recognised such 
a· necessity and has decided to meet the entire cost of simple measure but the clement 
of public contribution still persists in the special measures of piped water supply. 
We feel that the progress of this programme might be handicapped particularly in 
villages where simple measures can not meet the needs of the local population. The 
schemes for drinking water supply to rural areas should be consideted as part of 
the infrastructure for making these areas drought resistent and the cost of such 
schemes should be met entirely through Government funds. We, therefore, 
recommend that the entire cost of the schemes may be borne by the government 
irrespective of the type of schemes needed for the~e villages. 

· 14.9.3. Taking over maintenance.-As the works under the special measures are 
completed these are now handed over to Village Panchayat/Zilla Parishad for main­
tenance. Large sums are given as grant-in-aid on the capital cost of these schemes 
and our recommendations are that the entire cost may be borne by the government. 
Hence the government should oo equally interested in the maintenance of these 
schemes and ensuring that the benefits so created reach the . common man. A 
system needs to be evolved by which the maintenance of these schemescould be 
stream-lined. It is an accepted fact that in rural areas trained personnel would 
not b@ available for running and maintenance of water works unless proper guidanc~ 
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hgivert to theni by the engineering department dealing with this type of work. Hence, 
the entire system of financing and management of these water. works .needs to, be 
reviewed. In this connection it is suggested that instead of public contribution on 
capital cost, the Village Panchayat/Zilla Parishad may' be called ·upon to agree to 
pay, on completion and commissioning of the scheme, ari annual depreciation of 
the scheme every year. The entire capital investment on the scheme would then 
really be a long terfl1. interest free loan and the system would ensure, f1:1rther. augmenta­
tion of the schemes as and when found, necessary. 

As regards the regional water supply schemes, it is felt that the maintenance schemes 
may be kept with government organisation as deposit work on. payment. of· actual 
maintenance charges plus centage charges for tools and plants and audit as would be 
fixed by government from time to, time. The centage charges for the preparation 
and establishment may b~, waived on these maintenance , works, as a special 
concession. Such concessions are essential if the· use . p( large; physical1 resources 
created in the rural areas is. to be used ·and maintained properly. ·It 1will also bring 
some uniformity in the system of manageme'rit of ~ural w~ter wor~s. · · · · 

14.9.4. 'Inclusion: of revitalisation ·.of wells under. simple :measures . .:.,... Under. the 
programme for simple measure schemes we recommend that the item ofrevitalisation 
of existing wells with revitalisation units. and • ordinaty .. callyx, drilling machines 
should receive a high priorityand should be made eligible for finan.cia) assistance if 
the same is not, ,being done at ·present, · 

. 14. 9. 5. Unified agency for simf!le measJ,lres and difficuJt meastfres.7 In., paragraph 
14.5 a hove, the agency for execution of works under stmple measure~ and spec~al 
measures is detailed. The present limit of one lakh rupees gt·oss estimate(f ~OS~ ofthe 
scheme under special measures, for execution. ofpipe<J. ·;water ~upply sche~es, by 
Zilla Parishads appears to· ba .. oa.rbitary. For 'stn:'amlintng of thi~. programine',it is 
felt that the entire programme pfpiped water supply 'schymes, irrespectiv~· of cost, 
11?-ay be entrusted to a 'single agency particularly .in view'· of 'our _.reco'J:n}n~nda­
tiOns at paragraph 14.9.3 above.' 

14.9. 6. Water Supply fot Cattte:-The requirement :of' water' for rattle' is not 
considered while designing Rural Public Wat-er Supply Schemes!' The number of 
cattle in a village may be approximately the,' same. as the .human' population itself. 
It is further seen that.the ·rural population i~ finding it~ diffiCult to maintain even 
those modest drinking water supply schemevwhich:are planned and executed· for 
drinking water supply excluding cattle. 1 The requirement cf cattle may be placed 
at approximately 45 lities per bead per day.· It is suggested that for this purpose, 
either village tanks or a succession of Kolhapur type of weirs be constructed on the 
nallas and rivers nearest to each village requiring difficult measures so that the 
monsoon or post monsoon. flows can be stored for use of cattle during the. summer 
season. While .selecting the sites of such small storages; first preference should be 
given to those nallas/rivers on thei banks of which the source well/trench' gallery or 
bore wells have been constructed for RuralPiped Water Supply Schemes s(dhat 
in addition to the surface pounding, the sul;J-soil in the area of the soUice )v,ell ,can 
~et charged and 'drinking water suppl\es from the source are 'thu,s made more reliable. 
tn the summer months; 

14.9.7. Reliabiliti of 'schemes for rural drinking: water supply,__:_No:nrially; for 
storage reservoirs constructed under Rural or Urban· Water SuppiyiScbemes ; 
reliability aimed at is 90 to 95 per cent. For storages over smaller catchments where 
95 per cent reliable yield is not adequate for the yearly requirement of the sch"me 
particularly in summer months, reservoir capacities should be suitably increased 
to accommodate the extra storage, by carry-over studies. Reliability of most of the 
well water schemes can be greatly enhanced by i"mproving the facilities for ground 
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water recharge. Schemes not backed by such a facility are likely to let down the 
population in years of drought. H~ce general measures for ground water recharge 
should be conside~ed along wi~h the schemes for wpplies of drinking water. In 
fact an approach mtegrated with the development of general water resources cf 
the dr~ught areas, more particulm ly so in the ca~e of the difficult villages, is -very 
essentml. 

14.9.8. Bore Wells.-The water availability as recorded by the Ground Water 
Development Agency which has by now drilled about 800 bore wells was found 
to be of the order of 100 to 500 gallons per hour in most of the bores. Unfortunately, 
no tests, pumping out or pumping in, could be conducted by the Agency so far. 
The observations are purely on the basis of water over-flow noted during the drilling 
operations. Even taking that as a rough guide, it seems difficult to account for 
any availability of water from the deep zones for irrigating the fields. Even for 
the deve-lopment of water supply schemes for the small villages, it is doubtful how­
far each bore will be able to sustain a sizeable population with so low yields. It 
is not clear whether these drills have tapped a dependable zone of free water reser­
voir or whether after some days of extraction the underground reservoir will get 
depleted for want of recharge. Unless this is known, it will be difficult to develop 
this source further as a dependable measure for drinking water. It is felt that such 
bores may at best serve a very small population of say 500 souls and be considered as 
only supplementary to development of water supply schemes for the larger villages. 
in the drought prone areas in particular, where the precipitation itself is low and 
the potential for recharging is very poor. Detailed observations on the yields 
available frorr: these bores over a period of years need also tc be made. 

14.9.9. Priority to drought prone areas in urban water supply schemes.-In para­
graphs 14.7.1. and 14.7.2. the scheme for urban water supply has been outlined. In 
addition to the schemes of grant-in-aid, the State Government has been taking up 
complete responsibility of constructing and augmenting water supply schemes for 
some special reason such as :-

{1) Water supply schemes as incentive for industrial development. 
(2) Water supply schemes for defence establishments and c.1ntonments. 
(3) Water supply schemes for hill stations. 
( 4) Water supply of towns having special difficulties. 
(5) Water supply of pilgrim centres. 

Since the urban centres in the drought prone areas suffer from recurrent shortage 
of drinking water, a high priority needs to be given to the schemes of these centres 

· also. · We .recommend that the responsibility for water supply schemes in urban 
centres in the drought prone areas should be assumed by the government after 
ideotifying such centres of drinking water shortage, investigating their needs and 
assessing the financial position of local bodies. 

14.9.10. Priority for drinking water in the use of water in the Dam .-In the chapter 
on long term strategy we have emphasised that the first priorit)' for the use of water 
should be assigned for the purpose of drinking. During the period of drought, this 
priority should beruthlesslyobserved byprohibiting the use of water for irrigation. 

14.9.11. Recurring expenditure.-With the construction of a large number of 
water \vorks in rural areas, recurring financial liabilities on the Village Panchayats 
and Zilla Parishads are imposed. According to the present estimates these generally 
vary from say cost Rs. 4 to Rs.15 per capita per year and can go to Rs. 30 per capita in 
exceptional cases. It would be necessary to investigate the effect of other develop­
ment measures in the region which can ensure the capacity of rural population to 
pay to the local bodies the charges for using this consumer facility became in some 
areas the shifting of a wadi or a hamlet to a suitable alternative site may be a more 
economical alternative than providing a facility involving high recurring 
expenditure. 



STATEMENT No. I 

Rural Drinking Water Supply (comparison of population in difficult areas with total rural population in the District). 

Total P.>p:.~lation of diffi;ult villages in drought Population of difficult villag!s in drought Percentage 
Rl1ral free zone Districts to be tackled by zone districts to be tackled by to total 

Serial Name of District population rural 
No. Simple Difficult Total Simple Difficult Total population 

m:!asures measures measures measures of district 

-----.-•r 

Thana 14,52,922 6,01,746 3,58,733 9,60,479 65.9 

2 Kolaba 11,08,544 1,62,936 7,69,151 9,3'1,077 84.1 

3 Ratnagiri 18,17,931 12,18,051 5,23,173 17,41,214 95.8 

·4 Dhulia 13,73,511 2,29,370 4,74,585 7,03,955 51.15 1'.) 
w 

'5 Nasik · 16,88,944 5,61,353 6,32,697 11,94,050 70.75 \0 
;.··· 

6 Jalgaon 16,20,623 1,97,461 10,63,609 12,66,070 78.20 

7 Poona 18,44,879 10,05,777 3,87,615 13,93,392 75.5 

8 Sholapur 16,35,100 9,21,725 ,,41,256 14,62,981 89.45 

9 Ahmed nagar •. 20,16,540 6,09,801) 5,14,977 11,24,783 55.9 

10 Satara. 14,92,973 3,27,330 9,12,949 12,40,279 83.2 

11 Sangli 12,49,615 3,76,252 8,67,465 12,43,717 97.6 

12 Kolhapur, 11\,04,566 6,39,017 8,69,921 15,08,938 94.10 

13 Aurangabad 16,28,778 4,52,195 5,26,278 9,78,473 60.1 

14 Nanded 
·, 

6,33,485 9,18,430 78.50 11,69,099 2,84,945 



ST ~TEMBNT No. I-contd. 

Rural Drinking Water Supply (Compa~ison of population in difficult areaa with total rural population in the district) 

.. 
Population. of difficult villages in Population of difficult villages Percentage 
drought free zone Districts to be in drought zone district~ to be to total 

tackled by tackled by rural 
Serial Name of districts Total population 
No. Rural Simple Difficult Total Simple Difficult Total of districts 

population measures measures measures measures 

1 2 3 4 5 6 7 8 9 10 . 
15 Bid (Bhir) 11,34,832 4,46,311 2,33,005 6,79,316 60·00 

16 Parbhani .. 12,61,881 4,59,680 1,16,473 5,76,153 45·75 

17 Osmanabad 16,55,809 7,35,943 6,95,556 14,31,499 86·60 t-) 
~ 

18 Nagpur 8,85,675 2,78,950 2,99,766 .. ,88,716 55·10 0 

19 Wardha 6,87,402 2,50,349 1,03,017 3,53,366 60·30 

20 Chandra pur 1,46,825 4,04,648 1,69,768 5,74,416 39·00 

21 Akola 11,47,087 3,27,273 2,57,257 5,82,530 51·80 

22 Amravati 11,19,754 3,04,891 2,61,042 5,65,933 50·60 

23 Yeotmal 12,26,790 4,41,379 3,87,181 8,28,560 67·60 

24 _..lluldhana 10,39,329 >I 0,52,587 1,77,980 2,30,567 23·10 

25 Bhandara 14,01,275 5,90,675 1,71,015 7,61,690 54·40 

Total of rural population of drought free Total population of difficult villages in Percenta!e 66 per cent. 
areas 1,62,51,251 drought free area 1,07,92,502 ' . 

Total of rural population of drought affected Total population of difficult villages in Percentage 70 per cent 
areas 1,83,80,933 drought affected areas 1,29,49,082 



CHAPTER XV 

RURAL CREDIT 

15.1. Credit has always been one of the significant needs of the rural economy. 
The phenomenal growth in the demand for credit is due to increased efforts in the 
productive activity in the agricultural sector. Technological improvements and 
improved inputs have made agriculture a business proposition in recent years in 
areas which have favourable natural endowment or in areas where irrigation facilities 
are available. Even in areas where rainfed cultivation is practised, apart from the 
demand for credit for inputs, the demand for long term credit for levelling of lands. 
digging of wells, soil conservation, bunding, etc. have assumed importance. 
Technological improvements which can be practised by a limited class of cultivators 
tend to widen the regional disparities and also disparities among different classes of 
cultivators. This has created a need for providing creditfo'r small and less privileged 
cultivators. 

1 5.2. This increase in demand for credit has resulted in rapid growth of co-opera­
tive movement in Maharashtra in the recent past. Co-operatives have emerged to be 
the dominant financial institutions in the rural credit structure. As against the total 
number of 58 lakh khatedars in the State, the membership has covered nearly 
38·84 lakh khatedars. The membership has nearly doubled during the last decade. 
The size of fresh loans advanced every year bas increased from Rs. 40 crores in 1960-61 
to Rs. 115 crores in 1970-71. The comparison of this figure with the state income 
from the primary sector of agriculture and allied activities which was of the order 
of Rs. 1,160 crores in 1970-71 at current prices indicates the significant role played 
by co-operatives in the agrarian economy. 

15.3. Co-operative credit ~n the State, hov.ever, depicts a duel picture of rapid 
expansion cf the credit per member on the one band and mounting overdues on the 
other. Many reasons are attributed for mounting overdues such as faulty lending 
policies, slack supervision, mis-utilisation of credit and failure to take steps to recover. 
There are external factors beyond human control which tend to push up overdues. 
The most important of these is crop failure. The droup,ht conditions .during the 
last three years have distorted tl:.e picture of agricultural economy in the State. 

15.4. An analysis of the overdues position of advances by the primary co-operative· 
societies for tl:e last 5 years shows that overdues have increased from Rs. 43 crores in 
1%7-68 to Rs. 74 crores in 1971-72. This figure does not include the loan amounts 
which had fallen in arrears but were converted into medium term loans, under the 
normal agricultural credit stabilisation fund rules. The percentage of overdues to 
total outstar.ding has gone up from 37 to 44 during these years. There is large 
variation in the position of overdues with reference to outstanding amounts from 
district to district. The districts which are above the State average of,.44 per cent. 

are indicated below :-

District Percentage of overdues 
to outstanding 

Nanded and Chandrapur Over 70 per cent. 

Thana and Bhandara 60 %to 70 % 

Ratnagiri, Jalgaon, Buldhana, Akola, Amravati, Yeotmal 
and Wardha 50% to 60% 

Kolaba, Nasik, Poona and Sholapur 
H 4485-16 

.. ,. 44% to 50% 
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15.5. The districtwise position of overdues is shown in Table No. I attached to 
this Chapter. It can be inferred from the statement that the prevalence of overjues 
is not the peculiarity of the drought prone districts. A~ the existing ClUC!ssion of 
conversion facilities is given by examining the case of eac11 individual m~m'Jer on 
merit, it is difficult to draw any co-relation in the analy.>is of overdues by CJns!dering 
the number of villages in the sc.lfcity affected district as against the others. It 
cannot be denied that a general resistance p~evalent and mJurlting ag1inst recoverieJ 
is one of the signific:.mt causes of the present m1laice. Nevertheless, there is no 
escape from the c:>nclusion also that widespread crop failures du:-ing the last 
three years have generally impaired the repaying capacity of the cultivators. 

15.6. The problem relating to strengthening of co-o1nrative m)Ve:mut or it3 
role in the rural credit system is a large issue which require., close< exam:n1tio::t 
and has been dealt by various committees ap~ninted at the State and m.tionlllevel. 
Our committee intends to deal with the problem pJsed by recurrent scarcity conditions 
in channelising the credit. It is contended that the replying cap1city of th'! b:>rrower 
is imp1ired to such an extent that the staga ha~ come to consid:r the sugge:;tion of 
writing off the loan amounts. 

15.7. While it is necessary to ensure the recovery of dues in the interest of a healthy 
growth of the co-operative movement, there is imperative need to ensure that the large 
number of defaulting members is not deprived of the agricultural c.:edit essential for 
the agricultural operations on account of default for reasons beyond their cvntrol. 
While the interest of building up of a healthy co-operative movement is puamount, 
special circumstances warraPt the extension of certain c·:mcessions in the larger 
interest of ensuring the level of production. It is rightly feared that these large 
number of defaulters will have to fall into the clutches of indigenous money-lenders 
with its attendant evils if the problem is not considered symplthetically. In the 
light of these considerations it is necessary to examine and reconsider if nec::ssary 
the existing concession granted in the co-operative credit in the event of a natural 
calamity. 

15.8. The All India Rural Credit Survey Committee recommended that arrange­
ments be made in the co-operative credit system in certain contingencies such as the 
failure of crops. The Committee recommended the creation of agricultural credit 
stabilisation funds in co-operative credit institutions at different levels. Tne funds 
were intended to provide for conversion facility of short term loan into medium 
term loan in the event of a natural calamity. Accordingly the rules were fram:!d. 
The funds at various levels are financed out of the profits of the institutiom and 
contribution from the state government. The rules lay down the parp:>se fur 
which the funds are to be utilised :-

(1) For conversion of short term loans into medium term loans and for providing 
conversion facilities to the instalments of medium term loans in those areas w:1ere 
crop yield has been declared below 6 annas and waere such conversion is jusitfi~d. 

(2) In the event of recurrence of crop failure during the currency of c .. mverted 
short-term loan or instalment of medium term loan, the said loan is again 
eligible for rephasing from 3 years to 5 years besides accvrding Clnversion 
facilities for 5 years from the beginning itself. 

15.9. Any m}m'J)r seeking the Clnvcrsion facility has to apply for such conver­
sion after the collector hls declared the susp,nsion ofland revenue. A committee 
invcstig1tes the reason'> for CJnversion and rec·Jmffi<}nds the grant of the said fJ.cility. 
Them tn1ging Clrnmittee of the society has to p1ss the necessary resolution. No 
CJnversion facilities are granted to the m·'}dium term loans advan00d for individual 
m 'm l:>::::r for the p:uc:use of p:1mp sets or oil engines for sinking of new wells and 
rep tir of old WJlh. G)nversion facilities of agricultural loans are however granted 
to th} p~imuy s•Jc'eties by the C)ntral b.1nk and in turn by the apex bnk to the 
cm~ral b1nk, after n~00ssary inquiries. 



243 

15.10. It will b;, ap,tl.lrent from the existing rules, that there is no automatic 
c.>nversion of loans but it is only granted after the receipt of application made by 
m::mb::rs and scrutiny thereof. Therefore the existence of number of cases wherein 
the c.>nversion facilities might not have been m1de available to the cultivators in 
spite oftheir eligibility cannot be ruled out. Such a situation might have been caused 
by the f.1ilure of member C.Jn~rned to apply or by the failure of the primary credit 
society to apply in time for such facility. It is reported that in 1965-66 even though 
as m1ny as 1,2,360 villages were declared as droughtaff~cted, overdues to the extent· 
of Rs. 8 crores were not converted. This means that these borrowers were classed 
aa defaulters. It is estim1ted that overdues of Rs. 74 crores are due from 7 lakh 
cultivators including those who were refused the facility of conversion even when 
they were entitled. 

15.11.. In the yaars of unprecedented drought of 1970-71, 1971-72 and 1972-73 
the sam~ b:oad areas or agro-climatic zone have been aff~cted. No effective method 
of identifying the individual drought affected borrower with reference to condition 
in their holdings or in all their fields and then deciding their repayment capacity 
can b~ devised particularly when a very la.rge·.number of cases were required to be 
dealt. In the year 1970-71 sum of Rs. 1.7 .crores Cllvering 2·11. lakh borrowers 
and in the year 1971-72 R~. 12 cr-.>res c.:>vering "1· 34lakh b.:mowers were allowed to 
b~ c.>nverted into medium term loan. The p()ssibility oflarge number of borrowers 
entitled for the grant of C.Jnversion facility but not given that facility cannot be ruled 
out. The credit chlnnel for these eligible members is blocked in future if their cases 
are not reopened. Their clSes for c.>nversion m:1y have to be considered by adopt­
ing a wider definition of a cultivator affected by drought so as to include those 
b.>rrower defaulters who h"lve cultivated land in villages where suspension or remis­
sion of land revenue has been ordered as a result of drought and further where such 
b.>rrower defaulter is entitled to conversion facility under the existing· Agricultural 
Credit Stabilisation Fund Rules. We therefore recommend the re-opening of cases 
of those b:>rrowers and further recommend that in view of very large number that 
m1y be involved, such examixiation may be restricted to the years from 1970-71 
onward. 

15.12. The problem of those cultivators who have availed of the facility of 
conversion ma.y not be also less distressing. According to the existing rules, the 
first c.>nv.:mion of loan advanced in 1970-71 was ordered for 3 years and obviously 
the C)nverted in3talment fell due in the 2nd and 3rd years of drought. Because of 
the recurrence of scarcity in 1.971-72 i.e., during the p~riod of converted instalment 
the loan of 1970-71 has b~en repha.sed in five instalments. The conversion ofloan 
advanced in 1971-72 is in progress. Under the existing rules therefore the dues will 
b~ce>m~ payable within three years starting from the year 1973-74 and ending upto 
1975-76. Thus the net burden on the cultivator increases from l.X to 1·66.X 
annually during the years of 1973-74 to 1975-76. If one crop loan is assumed to 
constitute approximately 40 percent of the gross produce, the repayment of 1· 66.X 
will mean that the producer wili h'lVe to utilise 66 percent of his gross produce every 
year for the repayment of loan. Ifthe loan of 1972-73 is also converted, its repay­
ment obligation during the subsequent years will be practically outside the reach of 
an ordinary cultivator as he will ha.ve to forego still larger part of the produce in 
meeting this obligation. 

15.13. To deal with such types of cases, the All India Rural Credit Survey Commi­
ttee recommended the constitution of national fund for relief and guarantee in order to 
give grants by way of relief to co-operative jnstitutions for the purpose of writing off 
the irrecoverable arrears arising out of natural calamities. The Government of 
India did not accept this recommendation on the ground that, when necessary it 
could come to the help of the co-operative movement even without the creation of 
a separate fund. The State Government has however constituted such a fund. The 

H4485-16a 
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Advisory Committee of the Re£erve Bank ofindia recommended that the contribu­
tion to the fund may be related to the level of lending effected by the primary co­
operati_ve societies. For th.e State of Mabarasbtra, a contribution of 1% of the level 
of lendtng by the co-operatives has been recommended. The Government of India 
did not accept this suggestion though they would not object to the continuance of the 
fund. by th~ Sta~e Government. Tb~ policies regarding this ~und have no~ yet been 
finabsed as ts evident from the following remarks of the All India Rural Credit Review 
Co.mmittee(1969) which o b~rves, "we consider it unfortunate that the policy regarding 
rehef and guarantee funds ts yet to take shape though the relevant recommendations 
of Rural Credit Survey Committee have been before the Central and State Govern­
ments for over fourteen years. The incidence of recurrence of natural calamity 
presents such a widespread and important problem and has already had such 
adverse impact on the repayment performance of co-operative credit that arrange­
ment and rules for writing off should be finalised without delay", 1 

15.14. · The ultisation of the fund is suggested on the following lines. If a second 
natural calamity occurred before the first conversion loan is repaid, tl:e situation 
should be met first by extending the remaining instalments of the converted loan upto 
a period of five years from the date of first conversion and, secondly by sanctioning 
the second medium term loan for three years of converted amount fa11ing due in that 
year. If a third calamity justifying conversion occurs while these two former loans 
are outstanding-(a) the balance in the first conversion may be written off; (b) the 
second conversion loan may be repbased into a five year loan from the date of iu 
commencement; and (c) a new conversion loan for three years might ce sanctioned 
in respect of those years, amount due and not paid. It was also proposed that 
a ceiling of Rs. 300 be placed on the amount which may be written off in the case of 
any one cultivator, as the relatively larger cultivators could be assumed to be in 
a position to meet the situation by drawal on their past savings. 

15.15. The· present balance of guarantee fund in Maharashtra is Rs. 14 lakhs. 
It is reported that the estimated amount required for the writing off the balance of 
first c.onverted loan is around Rs. 6 crores to 10 crores for which there is no provision 
in the fund. Therefore a write off of the amounts of the order mentioned above 
means considerable drain on the scarce resources of the State which have already 
been drained by prevalence of scarcity conditions. 

15.16. Another handicap in Maharashtra State in regard to the problem of a 
write off is the ban on drawing from the Relief and Guarantee Fund until the 
funds under stabilisation Fund are exhausted. The Venkatappiah Committee re­
corded discordant note on this arrangement in the following words, "It is not how­
ever, meaningful to make the access of a society to the relief and guarantee fund 
conditional on the exhaustion of the resources in the stabilisation funds as the two 
funds are intended for different purposes and some members might have received 
the facility of a write off even though resources may still be available in the stabli­
sation funds ". This appears to be a purely technical difficulty which can be over­
come by suitable amendment to the rules, if the write off is justified on merit. 

· 15.17. Apart from the financialimplication of the proposals of write off, the main 
argument against it is t:kat it is not financially prudent to follow a policy of writing 
off of the loans due, as recommended by the Committee without reference to the 
economic condition of an individual borrower. It has to be appreciated that it 
may be wrong to treat every cultivator in whose case remission and suspension of 
land revenue has been ordered on common footing as the economic condition of 
individual borrowers may not necessarily be related to the outstanding and hence 
each case needs to be examined on merits. It is argued that the provision requiring 

1 All India Rural Credit Review Committee Report Chapter XVII page 540. 
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full utilisation of the stabilisation fund emphasises the re~payment o,bligatioh of the 
cultivator, which he has to.meet inspitc of crop failures by making as best efforts as 
p.)ssible which may even include operatir..g on a portio.n as a saving out of his 
produce in subsequent ?ormal years. Therefore, the wnte _off_ may .. be resorted to 
only in the final analysis when B:ll.other avenues o~ rehabi~tatwn pr?g~a~es·~re 
exhausted and that too by exammmg each case on Its n1ents. · Before cons1dermg 
a proposal for write off, it is necessary to. build up a _suffici~nt balance in~h~ guarantee 
fund. Another argument advanced against the write off Is that the existmg general 
feeling amongst the defaulters that the government dues and those of the co-operative 
arc going to be written off some day or the other is going to be strengthened by' such 
action. Such a tendency will adversely affect the building up of a sound co-operative 
credit structure as the generalresisience against the recoveries is likely to beaccen• 
tuted by even tempting the honest borrowers to resort to default. 

15.18. The Working Group of Secretaries appointed by the Government ol Maha­
rashtra recently examined the problem of relief and agricultural credit to the agri­
culturists who have been in arrears due to the existence of crop failure .and drought. 
The Group suggested the alternative of rephasing the loans due in such a manner, 
u to make the repayment in subsequent years 'does not· exceed I· 3~( every year~ 
If moratorium for three to four years is granted, such rephasing is possible. The 
Group further recommended that the cases of write off may be considered on merit 
only if there is another crop failure during the period of rephasing pf loans. . Our 
Committee is in agreement with the suggestion made py the Group. 

15.19. Another related issue which has been broughtto the notice of our Com­
mittee is over c.1pitalised structure of many primary societies. Even though the mini­
mum sh1re capital contribution has been fixed statutorily, the contributions thereto 
h1 ve b~en recovered in excess of this limit with a view to increase the society's owned 
resour~s. Thus on the one hand the overdues from borrowing members have 
iMreased and on the other h'clnd there has been an increase in their share capital 
contribution. There is a demand for getting the concerned amount set off against 
the overdues. Our Committee agrees with the suggestion of the Working Group 
of Secretaries that the rephasing of the loan suggested above should be done after 
adju:~ting the excess share capital against the overdues. 

lS.20. Tagai.-With the development in co-operative credit the tagai loans from 
the government h:we been progressively playing less important role in the rural 
oredit system. The main reason for a decline in the amounts of tagai advances is 
the limitation of funds. Apart from this limitation, there is also a realisation that 
tho system of tag1i has well known dra whacks including the small size of loans, de­
Jays in disbursement, inadequancy of supervision over utilisation and poor recoveries. 
Ia rec·:mt years, the role of tagai has b~en restricted to transitional period till the 
in:.titutional credit structure is built up. The All Indian Rural Credit Review 
G.)mmittce has c:>nceived the role of tagai as a short term measure in the areas 
wh~re the establishment or re-activisation ofthe co-operative credit structure or 
prom')tion of supplementary credit arrangements are likely to take so long that the 
current agricultural programmes may suffer for want of rural credit. Another roll" 
a!l.signed to the tag1i system is its availability during the period of natural calamities 
when the local institutional credit structure may fall short of the needs of the area. 
The role oftag:li will have to be significant also in th~ post-scarcity years in order to 
see th1t the agriculturist is reh1bilitated for undertaking successful cultivation. 
In sh')rt th~ principle underlying the approach is that the government finance should 
be complementary rather than competitive with the institutional credit. The tagai 
sygtem Ius the advantag0s of a lower rate of interest and absence of obligation to 
PlY any share capital ce>ntribution. The development of institutional credit which 
c1n m )bilise the resources in addition to providing flexible credit structure is essential 
in the largJr interest. We agree with this general approach of introducing comple­
mentarity in the rural credit system. 
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15.21. The position of overdues and outstandings is no less alarming in the tagai 
system than in the rural co-operative credit system. At least in the case of co­
operative credit, the case for conversion is examined on merits by a Committee. On 
the other hand, the tagai dues are suspended without any investigation once annewari 
of crops is declared. The main reason for overdues in tagai system are relaxation 
in this work by the recovery machinery, real difficulties arising out of uncertain crop 
condition and irresponsible and dishonest defaulters taking ad vantage of the situation. 

15.22. The approach to the problem created by natural calam1ty in tagai dues 
should be the same as in the rural co-operative credit structure namely that of insisting 
upon recovery and not encouraging a write off. We agree with the Group's sugges­
tions that tagai loans overdue should also be rephased in such manner that the addi­
tional burden on repaying should not be more than l/3rd of his normal entitlement 
of new credit under the crop loan system. 

15.23. One of the significant lacuna in our credit system is that the credit needs 
of artisans are not properly taken care of during the period of scarcity. The artisans 
also suffer because of reduced purchasing power in general in the rural areas during 
the period of scarcity. Therefore adequate attention is to be paid to the credit 
needs unless they are provided with alternate employment. Institutional credit 
may not be forthcoming to artisans since they do not have adequate security to offer. 
Therefore, the responsibility of extending credit coverage to the artisan class may be 
accepted by the government. 
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TABLE No.1 

Comparision of Loans Overdues and Outstanding of 
Primary Agricultural Credit Societies (1971-72) 

(Rs. in thousands) 

Loans Amount of Overdues to 
Name of the District Outstanding Loans 

Over dues 
outstanding 
percentage of 

i 2 3 4 ·-----------------
1. Greater Bombay 51 45 79·9 

2. Thana 16,026 10,888 67·9 

3. Kolaba 22,105 10,597 47·9 

4. Ratnagiri 10,991 5,663 51·5 

5. Nasik 99,251' 47,643 48·0 

6. Dhulia 63,128 26,653 42·2 

7. Jalgaon 98,189 51,902 52·8 

Total Bombay Division 3,09,807 1,53,891 49·5 

8. Ahmednagar 1,82,497 73,312 40·2 

9. Poona 52,251 29,265 54·1 

10. Sa tara 81,298 27,041 33·3 

11. Sangli 92,355 23,304 25·2 

12. Sholapur 76,719 35,090 45·7 

13. Kolhapur 1,18,468 28,508 24·1 

Total-Poona Division 6,03,588 2,15,521 35·7 

14. Aurangabad 96,871 72,163 74·5 
15. Parbhani 73,522 25,727 35·0 
16. Bhir 54,595 17,943 32·9 
17. Nanded 77,424 60,632 78·3 
18. Osmanabad 1,03,735 42,906 41·4 

Total-Aurangabad Division .. 4,06,147 1,79,371 44·2 

19. Buldhana 56,603 28,616 50·6 
20. Akola .. 59,973 32,819 54·7 
21. Amravati 59,058 30,458 51· 6 
22. Yeotma1 67,849 34,013 50·1 
23. Wardha 26,340 13,693 52·0 
24. Nagpur 35,417 1J,624 32·8 
25. Bhandara 29,696 17,859 60·1 
26. Chandra pur 29,211 21,302 72·9 

Total-Nagpur Division 3,64,147 1,90,384 52·3 

Grand Total 16,83,689 7,38,667 43·9 



248 

TABLE No. II 

Working of Agricultural Credit Societies in Malzarashtra 

Number of N1mb;)r or Working A1vanc;)S Outstanding 
Year Societies M~mbers Capital • 

(000) (Rs. 1ak11S) (Rs. lakhs) (Rs.lakhs) 

1 2 3 4 5 6 

1958-59 17,558 1.479 3,216 2,326 2,692 

1959-60 20,381 1,852 4,453 ~.032 3,699 

1960-61 21,400 2,170 5,812 4,256 4,788 

1961-62 21,628 2,359 7,270 4,593 6,039 

1962-63 21,762 2,620 9,089 5,551 7,532 

1963-64 21,723 2,875 11,359 6,771 9,353 

1964-65 21,551 3,238 14,056 8,001 11,618 

1965-66 20,861 3,360 17,500 9,130 14,328 

1966-67 20,784 3,561 20,658 9,070 16,525 

1967-68 20,750 3,697 22,985 10,418 18,595 

1968-69 60,684 3,733 26,771 12,044 21,747 

1969-7() 20,606 3,822 30,643 13,388 25,158 

1970-71 20,426 3,794 34,329 13,296 28,410 

1971-72 20,348 3,928 37,605 12,547 29,403 



CHAPTER XVI 

FINANCE 

16.1. The recurrence of scarcity conditions is a characteristic . of the drought 
prone areas. In the foregoing chapters, we have suggested short term measures for 
amelioration of scarcity conditions during the period of scarcity and banishment of 
scarcity in the long run. Till the drought prone areas become scarcity resistent through 
various long term measures, the short term ameliorative measures wilf have to be 
undertaken during the period of drought. Both these aspects of relief measures have 
to be kept in mind,_ while considering the question of financing of the relief measures. 

16.2. In a federal polity, the relief to sufferers of natural calamity is the joint 
responsibility of the Centre and the State. Successive Finance Commissions appointed 
periodically for evolving the scheme of devolution of taxes and grants-in-aid have taken 
into account the average relief expenditure incurred during past years in recommend­
ing revenue grants. The Commission prescribes the amount which the state· govern­
ment should consider as the normal relief expenditure in the event of natural 
calamity for taking into account for mobilising resources. If in any year, the expendi­
ture on scarcity exceeds the margin recommended by the commission, the central 
assistance is given to the state government to the extenfof75 per cent of expenditure 
in excess of margin, 25 per cent by way of loans and 50 per cent by way of grant. 
Some of the items which are eligible for central assistance are indicated below ;-

(1) Free or concessional supply of food; 
(2) Cash payment to indigent persons for purchase of necessaries and cash 

doles to disabled; 
(3) Free or concessional supply of fodder, seeds and manure; 
(4) Measures for prevention of cattle epidemics; 
(5) Provision of drinking water; 
(6) Provision of transport facilities for goods to be moved on relief account; 
(7) Relief works. 

16.3. Unforeseen expenditure on natural calamities upsets the finances of States 
particularly so as all available resources of the State including the resources of addi­
tional taxation are assessed and taken into account at the time of formulation of the 
Five-Year Plans and in making annual provisions in the budget both for plan and 
non-plan expenditure. One effective way of meeting the unforeseen expenditure is 
to make a contribution in the normal year to a fund created for such purpose and 
utilising the amounts from the fund in the years of distress. This method of financing 
the contingencies such as famine, floods was recognised even prior to Independence. 
According to the Devolution Rules made under Government of India Act, 1919, 
the Government of Bombay State was maintaining a Famine Relief Fund. The 
Government of India Act, 1935 did not contain provision for the continuance of this 
Fund. When Part-III of Act of 1935 was to come into force, the Devolution Rules 
were to cease to operate resulting in the Fund being discontinued as a statutory 
Fund and merging in general finances of the State. As a result the amount in the 
Fund could have been spent on ordinary services. Hence Bombay Famine Relief 
Fund Act was enacted in 1936 to provide for the establishment and maintenance of 
~tatutory Famine Fund apart form the general finances of the State for meeting any 
contingency that may arise for urgent and unanticipated expenditure on a large scale 
famine relief. The Fund under the said Act was initially constituted out of the balance 
from the Fund. The annual contributions through budget provision were to be made 
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if su~h fund feU sh.o.rt ~f Rs. 2 crores by ~s. 10 Jakhs at a_ny time. The legislation 
provided for the ut1hsat10n of Fund for rehef on severe famme and the relief of dis­
tress caused by serious drought flood or other natural calamities. If the balance in 
the Fund exceed Rs. 2 crores, the excess could be utilised for the grant of loans to 
cultivators repayment of advances from the Central Government and meeting irre­
coverable loans granted to the cultivators for relief purposes. 

16.4. The Act of 1936 was replaced by a fresh legislation in 1958, to unify 
legislations necessitated by re-organisation of States. Similar funds existed in Ex­
Saurashtra and Ex-Madhya Pradesh States. The legislation in 1958 therefore unified 
the provision of these Acts. A Fund was constituted out of the shares allotted to 
Bombay State from the Funds maintained by Saurashtra, Madhya Pradesh and 
former Bombay State. The Fund was again reconstituted by an amendment after 
the formation of State of Maharashtra. In 1963, by another amendment, the Fund 
was renamed as Scarcity Relief Fund. 

16. 5. The revised legislation did not make significant change in the substantive 
provision governing the utilisation of Fund and investments of the Fund. Few 
changes made in the legislation are stated below. The corpus (i.e. the minimum 
balance in the Fund) was left to be determined by delegated legislation. The Govern­
ment subsequently fixed such corpus at Rs. 3 crores. Secondly the amounts in 
excess of the corpus could not be utilised under revised enactment for repayment 
of advances from the Central Government. Thirdly, the contribution from annual 
budget not exceeding Rs. 15 Iakhs was made mandatory till the Fund reached Rs. 4 
crores. 

16.6. The balance in the Fund as on 31st March 1972 stands at Rs. 4·76 crores. 
Though the Fund is in existence for long time, it has not been used on a single occa­
sion after 1958 even when wide-spread conditions prevailed more than thrice during 
the last decade. The continuance of the Fund therefore seems to be only a product 
of historical accident as legacy of Government of India Act, 1919 rather than the 
product of a purposive policy for creation of the Fund. The relief expenditure in 
recent years has been more than ten times the corpus in the Fund and economy 
cuts had to be imposed on several plan and non-plan schemes during the years of 
scarcity in the past but the amounts in the Fund were not withdrawn. A convention 
seems to have developed that even during the years of scarcity, the drawal of the 
Fund is to be resorted to only if the funds are not available as advances from Contin­
gency Fund and annual budgetary provisions. 

16. 7. We have recommended the preparation of contingency plan for the years 
of scarcity in an earlier chapter. The dislocation of State's resources cannot be 
avoided unless some special arrangement is made for financing the relief expenditure 
in such a contingency. Unless the source of finance for contingency plan is firm 
and sizeable the effort in preparing such plan to avoid dislocation of State's eco­
nomy will be rendered nugatory. Perhaps it may be argued that the continuance 
of the Fund will be anachronistic in the light of existing financial arrangements bet­
ween the Centre and the State relating to finance of relief expenditure. But the 
State Government has to bear 25 per cent of the relief expenditure in excess of 
margin prescribed by Finance Commission and has also to repay loan content of 
the assistance. We are therefore of the opinion that more positive approach should 
be adopted in framing rules for contrbution and utilisation of the Fund. We 
suggest two important changes in the existing legislation. The size of the Fund 
has to be revised in the light of size of relief expenditure in recent years. The limit 
of Rs. 4 crores was fixed taking average of relief expenditure in past years. The 
size of relief expenditure has considerably increased owing to increase in wage 
rates and other reasons. The size of the Fund may be revised in the light of this 
expenditure and may be related with the size of contingency plan. The provision 
regardnig utilisation also should be more specific. A financial limit may be 
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determined on the basis of past experience upto which the expenditure may be met 
from normal budgetary provisions for relief measures. The drawal from Fund 
may be resorted only when the expe_nditure exceeds this limit. 

16 · 8 There should also be an advance plan for reduction of expenditure on 
normal schemes, in case, the provision in the annual budget and the balance in the 
fund are together found to fall short of the anticipated expenditure on scarcity works 
in any particular year. The recoupment to the Fund may be made by annual contri­
butions within specified period. Creation of Fund at the Centre on similar lines may 
also facilitate smooth :flow of assistance from Centre to the State. Sixth Finance 
Commission is already seized with the problem of creating such Fund at the Centre. 

16 ·9. As regards financing oflong term programme no special programme for the 
drought prone areas was framed tilll970. Normal State plan schemes were expected 
to take care of the drought prone areas. In 1970, however special programme was 
started under Centrally Sponsored Scheme. In a later chapter, we have expressed 
our views on the effectiveness of the programme. Though, the Government of India 
had the intention that the state government ·should give weightage to these areas 
in stepping up conventional measures, up.der the present arrangements and 
financing system there is no direct evidence of extent of weightage given to these areas. 

t6·IO. It has therefore been suggested that there should also be a Fund for finan­
cing long term programme for banishment of scarcity in the drought areas. Many 
reasons are cited in favour of such suggestion. It is argued that apart from lending 
sense of urgency and importance to the problem of drought prone areas, creation 
of Fund will ensure that the funds earmarked for drought prone areas are not 
diverted to other areas and sectors. Fact Finding Committee (1960) also considered 
the desirability of creation of Fund but concluded that the creation is not desirable. 
The Committee said " It would not be desirable to set apart any special fund for 
such a large purpose like thy .development of scarcity areas. Instead, the scarcity 
areas should participate incre'asingly in the growing size of the development pro-
grammes .................... ".1 

16 · 11. Creation of Fund is considered desirable when the expenditure arising out 
of unforeseen contingency is to be met. The drought prone areas programme will be 
a continuous process. Contribution to a developmental Fund and withdrawal from 
it -will almost be a simultaneous process as it has happend in the case of Road 
Development Fund. Many areas, sectors and classes deserve special attention such 
as small farmer, marginal farmer and industrially backward areas. Once a special 
fund for the drought prone areas is created, it will be difficult to reject the claims of 
these interests. This may result in splitting of annual budget in contribution to 
different funds thus created. The resources of developing economy are growing and 
creation of Fund will deprive these areas from sharing in the growing resources as 
the development programme will get restricted only to balances in the Fund. Further 
the programme has no direct link with augmentation of particular tax revenue. 
Therefore it has to share the general resources of the State. Hence even though we 
are in favour of the 'creation of a Scarcity Relief Fund as a contingency relief 
measure, we do not suggest creation of any Developmental Fund for long term 
programme for drought prone areas. 

16·12. In the foregoing chapters, we have suggested various measures for the 
development of drought prone areas. Size of the programme in certain sectors is 
also indicated. The ultimate size of the programme will however depend upon avail­
ability of resources. We have already recommended that the drought prone areas 
should be considered as a separate unit of planning. But it is not enough to see that 
the drought prone areas as a whole is treated as a separate unit for planning and 
financial allocation but there should be guarantee that the resources earmarked for 
the programme are not diverted to some other areas. 

1 Report of Fact Finding Committee 1960 Page 47. , 
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16 ·13. There will be no disagreement on the point that in planning for economic 
development, these areas deserve special attention. · The entire planned effort will 
appear less meaningful if the drought continues to endanger human-existence in these 
areas. Therefore it will not be disputed that in financial allocation, the drought 
prone areas should be given due weightage. The sectoral priorities in the progra­
mmes for the drought prone area will have to be different. The·development of social 
services in these areas may wait for some time. The priority should therefore be 
given to the schemes for development of water resources, production oriented sche­
mes and schemes which will bring diversification of economy by augmenting 
employment opportunities in the non-agricultural sector suggested by us in earlier 
chapter. We also suggest that the State legislature should be kept regularly informed 
by reporting the financial allocation for these areas and performance of the pro­
gramme at the time of submission of budget proposals. 



CHAPTER XVII 

ORGANISATION 

17. I. In the earlier part of this report, we have outlined the dimensions and 
policies of the programme for alleviating the economic conditions in the drought 
prone areas and to provide reasonably minimum and steady level of income to the 
population in these areas. An integrated area development approach will have to 
be adopted for ensuring the effectiveness of the programme~ The droughts are 
quite frequent in the drought prone areas· and their occurrence has to be 
considered as a regular feature to be taken into account in framing any plan for 
the development of those areas. The term " relief measures " is not to be under­
stood in the limited context of works for relieving immediate distress during the 
periods of drought but should be assigned. a wider meaning to include all works 
directed to make the effects of scarcity less pronounced even if they are undertaken 
in the normal years. While short term relief. measure are mainly aimed at allevi­
ating the conditions of distress during the period of scarcity, long term measures 
aim at building up capital assets within the region which will help in banishment of 
scarcity in the region. While former measures are mainly curative the latter are 
of preventive type. Relief measures, therefore should be considered as a continuous 
process and should not be considered only as an emergency measure for relieving 
the distress in the years of drought. This concept of relief measures as a continuous 
process has to be borne in mind while thinking of an organisation for the admini­
stration of relief measures. Such an organisation will have to carry out in the 
normal years the task of building up assets which will help in making the areas 
scarcity resistent and in the period of scarcity, it will have to switch over to the task 
of relieving the immediate 9.~tress. · 

17. 2. The organisation for the development of the drought prone areas will have 
to fulfil the following functions:-

(1) Planning and direction of the programme; 

(2) Implementation of the programme; 

(3) Supervision of the programme. 

17 .3 •. Planning and Directions. 

17. 3 .1. The agency for planning and directing the programme will have to per­
form the following functions:-

(a) Preparation of a perspective plan for the area. The plan will have to include 
measures to be undertaken in the normal years as a part of long range programme 
and relief works to be executed during the period of scarcity for ameliorating 
the scarcity conditions; 

(b) Dovetailing of the drought prone areas programme and relief works in the 
state plan as a whole; · 

(c) Continuous evaluation and monitoring of the plan. 

17.3.2. We have already stressed the need for preparing a master plan for the 
entire drought area based on the techno-economic surveys, indicating the develop-
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mental measures, the growth points to be selected as centres of development 
activities, proposing suitable investment pattern and details of various local schemes 
for development of the drought prone areas within each district as a long term stra­
tegy of development. The long term perspective plan should indicate among other 
objectives, the desired shifts in the occupational distribution in the districts. This 
long range plan will have to be phased in suitable annual plans indicating the size 
of investment in each year and laying down priorities within tlie sectoral allocations. 
The emergency plan of scarcity works to be undertaken during the period of scarcity 
will have to detail out various works to be undertaken in the years of drought. The 
drought prone areas programme and emergency plan for scarcity works will have 
to be integrated with the state plan to avoid overlapping of schemes, duplication 
of expenditure and resulting waste of scarce resources of the State. A continuous 
process of evaluation of the programme will be necessary to lend a more realistic 
character to the planning for drought prone areas. Such a process of evaluation 
will bring the lessons from the experience gained in the course of implementation, 
in the planning for the future. 

17.3.3. The nature of the functions implied in the direction and planning neces­
sitates the creation of an organisation at state level to discharge the above functions. 
Even though the Famine Commission of 1880 suggested the agency of the Agriculture 
Department for the task of implementing scarcity relief works, the brunt of directing 
supervising and implementing the relief programme was in practice borne by the 
Revenue Department. Before the Fact Finding Committee's report in 1960, special 
programme for drought prone areas did not exist. The centrally sponsored scheme of 
drought prone areas programme in the year 1970 for the first time introduced an 
approach of integrated area development to some extent in the planning for drought 
areas in the State. The administration of this programme as a whole has been entrusted 
mainly to the Agriculture Department while the direction and supervision of scarcity 
relief works during the period of scarcity continued with the revenue administration. 
This has eventually created the problems of co-ordination and dovetailing of the two 
programmes. This separation of the administration of scarcity relief works from the 
implementation of the long term programme for drought prone areas has to be re­
placed by entrusting the task of directing, planning, implementing and supervising 
both types of programmes to a single agency in the interest of a co-ordinated approach. 

17.3.4. Our Committee considered the proper placement of such organisation 
under the existing departments of the Government. Various schemes in the drought 
prone areas programme fall within the jurisdiction of different departments such 
as Building and Communication Department, Irrigation and Power Department, 
Agriculture Department and Revenue and Forests Department. But one of the 
significant aspects of the drought prone areas programme is its integration with the 
state plan. We therefore feel that the organisation responsible for the administration 
of drought prone areas programme may be placed directly under the development 
commissioner who is in overall charge of the developmental activities in the State. 
Apart from facilitating the co-ordination with the state plan, such an arrangement 
will lend developmental outlook to the programme. We, therefore, recommend the 
creation of a separate cell for the drought prone areas programme under the deve­
lopment commissioner. The staffing pattern of the cell will depend on the size of the 
programme ultimately sanctioned by the Government and the work-load it will 
entail. 

17.4. Implementations. 

17 .4.1. The implementation of the drought prone areas programme will be at the 
district level. The district level agency will have to discharge mainly the functions 
of planning and implementation of schemes in the programme. We have earlier 
advocated a unified approach to the planning for drought prone areas programme 
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and scarcity relief measures. The significance of integration of these programmes with 
the state plan has also been brought out in the earlier part of this Chapter while 
discussing the agency for directing and planning the programme at the state level. 
In implementation of the district plans for the drought prone districts, the same 
unified approach will have to be adopted by entrusting the task of planning for the 
drought prone areas of the district and the scarcity relief measures to a body which 
frames the normal district plans. We understand that the government has decided to. 
create a Planning Board at the district level for the preparation of the district plan 
and supervision over its implementation. We are of the opinion that if the planning 
for both these programmes is entrusted to the same agency, it will bring coherent 
approach towards the implementation of the programme and the plans. 

17.4. 2. The pursuance of the various activities envisaged in the programme how­
ever will have to be done by the officers of the various departments working at the 
district level. It will be necessary to co-ordinate the activities of the various depart­
ments during the course of the implementation of the over-all programme. The 
task of co-ordination may be entrusted to the agency which will be discharging the 
functions of co-ordinating the programmes·. included in the normal state plan at 
the district level. We have already advocated the preparation of contingency plan 
indicating alternative pattern of investment in the years of scarcity. The agency 
implementing the scarcity relief measures embodied in such a contingency plan will 
have to be strengthened by suitable staffing arrangements in the years of drought. 

17.4. 3. The implementing, directing and planning of the scarcity works is being 
done at present by the collectors at the district level. Our Committee has no doubt 
that the collectors with the co-operation of other district officers are discharging this 
function effectively and with the utmost expedition. However, we would like to 
record the fact that the collectors are over-burdened with multifarious functions 
and many responsibilities. The responsibilities of the collector in the district are 
so wide and the assigned functions are so many and varied that it has not been possi­
ble to eventually quantify tliese responsibilities. He is the chief functionary of the 
revenue administration in the district and thus has to perform the role of the appe­
llate authority in respect of revenue laws and tenancy laws. He also exercises 
supervision over the recovery of government dues and matters pertaining to govern­
ment lands. As a district magistrate he is responsible for the maintenance of law 
and order. The public distribution system of essential commodities is also super­
vised by the collector. Inspection of treasury, supervision of municipal councils, 
supervision over agriculture produce market committees, election to legislative 
assembly, municipalities, zilla parishads, etc., are the important items in the list of 
the functions which the collector is discharging. This list is only illustrative of 
the multifarious and mutually exclusive functions discharged by the eollector. As 
a result of such multifarious responsibilities it has not been possible for the collector 
to arrange priorities in the various tasks entrusted to him since no department nor­
mally considers its work assigned to the collector of less importance than others. 
Moreover as and when contingency arises there are only additions to his duties and 
responsibilities from all the sources, without having regard to the extent of his 
existing duties and responsibilities. When the British government created the in 
stitution of collector, he was cast in the role of a leader or commander. Recently 
particularly since independence with the growth of functionaries of other depart­
ments he has mainly to perform the role as a co-ordinator of activities of the various 
departments. We feel that the time has now come to consider rationally and quantify 
the exact nature and quantum ·of his functions and then to divest him of some of 
the unimportant functions so as to enable him to concentrate on the rest in the larger 
interest. Our Committee feels that the drought prone areas programme including 
scarcity relief works is one of the important programmes and its implementation 
requires to be entrusted to a senior and responsible officer in the district who will 
be able to give a full time and concentrated attention to this work. 
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17.5. Sup::rvision 

17.5.1. An intermediate organisation between the implementing agency and 
directing agency is normally considered desirable for exercising an over-all supervi­
sion over the implementing agency. Such organisation can also keep abreast the 
planning and directing agency, the practical difficulties involved in the implementa­
tion of the programme and suggest remedial measures in the' light of its practical 
experience. Divisional commissioners exercise over-all supervision over the work 
of collectors and chief executive officers in their respective jurisdictions. Even 
though the departments normally follow the practice of issuing instructions directly 
to the collector who is the implementing authority, the commissioners are also kept 
informed. The commissioners exercise over-all supervision over the collectors 
regarding the implementation of the instructions issued by various departments and 
also bring to the notice of government any suggestion for improvement of the existing 
programmes and procedures. We are of the view that in the implementation of 
the drought prone areas programme, the above procedure be continued and the 
divisional commissioners should exercise an over-all supervision over the imple­
menting agency in the district. We have learnt that the post of additional commis­
sioners are being created at the divisional level. The additional commissioner 
is expected to bear the brunt of th~ routine revenue work of the divisional commis­
sioner and thus facilitating the latter to concentrate on his supervisory functions 
with regard to the general developmental activities in his respective division. In viiW 
of this, the supervision of the drought prone areas programme is not likely to over­
burden the tcommissioner. As such, we recommend, he may conveniently be, 
assigned the supervisory function. 



18.1. History 

CHAPTER XVIII 

DROUGHT PRONE AREAS PROGRAMME 

(CENTRALLY SPONSORED SCHEME) 

18.1.1. The recurrence of scarcity conditions in I 952-53 and again in 1965-66 
in a large part of our country dispelled the belief that the general process of economic 
development will by itself ultimately banish the spectre of scarcity. The need for 
a special programme for the drought prone areas was recognised by the Government 
of India, when it advised the state government for framing suitable programme 
for mitigation of scarcity conditions. The steps to be taken were listed as follows:-

(i) Identification of areas to be followed by a general survey of programmes to 
be undertaken. 

(ii) Stepping up of the conventional measures for moisture conservation and 
attaining a full coverage. 

(iii) Undertaking minor and medium irrigation works in the areas. 

(iv) Undertaking a more efficient utilisation of the land combining agriculture 
with forestry and fodder production. 

(v) Provision of other types of employment based on subsidiary agricultural 
occupations and village industry. 

18.1 . 2. The programme was to include schemes of lasting benefit, based on 
investigation and surveys. The Ministry of Food and Agriculture also indicated 
the guidelines for selection of areas on the recommendation of the Planning 
Commission. The guidelirles are summarised below:-

(I) The programme is essentially an area programme for planning and oper­
ational purposes, the area unit to be taluka, district being relatively large unit. 

(2) The immediate object of development should be to etablish minimum 
security against drought to provide the basis of further development without the 
risk of a set back which may occur in the absence of minimum foundation of 
security. 

(3) The initial development programmes would be generally related to the 
primary resources in land and water. Industrial development in most cases 
be a secondary case and dependent on the existence of several factors favourable 
for industrial growth and long range development programme. 

(4) In view of limitation of financial resources and the urgency of posi'tive 
measures of development, quick maturing production oriented and scarcity 
resistent programmes should be preferred to relief and amenities. 

(5) The developmental programmes for these areas should be regarded as addi­
tional to and integrated with the normal plan programmes of development such 
as. soil conservation, irrigation, power, animal husbandary and fo~r etc. 

(6) Talukas of promising resources may be given priority. over equally vul­
nerable taluka with less promising resources. Talukas should be arranged in 
the order of priority. 

(7) The criteria for sanctioning the schemes should be (a) technical soundness 
of the schemes and (b) technical preparedness of the scheme. 

H 4485-17 
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18 .1.3. The nature of the programme intended in the above guidelines was mainly 
supplementary to the normal plan schemes. The guidelines further suggested 
that the State plans should be so drawn up that drought affected areas got a sub­
stantial weightage in the distribution of conventional programme among different 
districts. The programme was deliberately directed to centre round small areas 
so as to make visible impact on the areas. 

18.2. Size of Programme. 
18.2. I. The programme was treated as centrally sponsored scheme. The State 

Government was appraised that the size of the programme for each district may 
not exceed Rs. 2 crores. The project area was to be restricted to hard core areas 
within the district so that at the end of the programme its impact could be sig­
nificarrt. It was however conceded that the areas ultimately to be tackled might have 
to be much larger forming a sizeable part of the State. But it was emphasised 
that they might be dealt at a later stage after sufficient experience was gained in 
dealing with the hard core. 

18. 3. Identification of Areas . 
. 18. 3 .1. The Fact Finding Committee (1960) sugggested some criteria for identi­

fication of chronically drought affected areas and their gradation. In fact, the 
instructions issued by the Government of India endorsed the same criteria for identi­
fication of areas for adoption at the national level. The data relating to anne­
wari, rainfall and declaration of scarcitiy in the past was re-examined by the State 
Government in 1967 in the light of criteria suggested by the Fact Finding Committee 
(1960) and endorsed by Government of India. For gradation of chronically­
drought affected areas also, the State Government followed the same criteria, as 
inundated by the Fact Finding Committee (1960). At first, the Government of 
India agreed to sanction the programme in chronically drought affected areas in 
class ' A ' and ' B '. Two districts of Ahmednagar and Sholapur were selected 
by the Government of India. The State Government, pressed for the extension of 
this programme to all the 9 districts identified by it and also demanded an increased 
allocation for the programme. The programme was ultimately sanctioned for six 
districts. The request of the State Government for inclusion of ' C' class areas 
was rejected on the ground that the programme was intended to confine to hard 
core areas. The Programme was however extended to some of the chronically 
scarcity affected talukas i~· '. C ' class in the districts of Ahmednagar and Sholapur. 
Thirty-f.:~ur talukas of six ' viz. Nasik, Sa tara, Sangli, Sholapur, Ahmednagar 
and Poona) are now covered programme sanctioned in 1970 (vide list enclosed) . .... 
18.4. Pattern offinancial ass1stan:: 

18.4 .1. The pattern of financial assistance sanctioned by the Government of 
India is as follows :-

(1) Full subsidy for minor irrigation works both in State as well as local sector. 
(2) Full subsidy for additional staff created for minor irrigation works (11 sub­

divisions of minor irrigation works in the State sector and 18 sub-divisiom in the 
local sector) and subsidy at 1 · 5 per cent of expenditure on the works as utilisation 
charges for tools and plants. 

(3) Full subsidy for afforestation programme. 
(4) Full subsidy for road works. 
(5) As the State Government recovers from the cultivators 75 per cent cost of 

contour bunding and 50 per cent cost of nalla bunding, the central assistance on 
soil conservation is restricted to 25 per cent and 50 per cent of the cost in respect of 
contour and nalla bunding respectively, which corresponds to the grant of subsidy 
under programmes. 

(6) Hirejuse charges on account of heavy equipment and machinery lik.e road 
rollers, bull dozers etc. can be reimbursed but such equipment and machinery 
cannot be purchased. 
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18. S. Financial framework of the programme. 
18. 5. 1. The master plans were prepared for each of six districts in the State, to 

facilitate framing of the yearwise programme and schemes. The master plans 
indicated the physical resources of the district, set out certain objectives and proposed 
some schemes which could be quick yielding within the broad guidelines given by the 
Government of India. The size of the programme indicated in the plans fixed the 
total outlay of Rs. 12 · 78 crores for the six districts. 

18.5.2. Table No. I indicates the distribution of programme districtwise and 
sectorwise allocations. The size of the programme for each district adheres to 
overall financial limit of Rs. 2 crores except in the case of the districts of Sholapur 
and Ahmednagar which have received slightly more allocations presumably because 
of the relatively large project area in these districts as compared with other districts. 
A State level co-ordination committee was formed to decide the content of the 
programme. In its first meeting the following allocations were tentatively fixed for 
various schemes as follows :-

Minor irrigation, State sector 

Minor irrigation, Local sector 

Afforestation, ground water and others 

Rs. 75 lakhs. 

Rs. 100 lakhs. 

Rs. 25 lakhs. 

The detailed allocations for the district were worked out on the above basis as far 
as possible. It was decided in the said meeting that major and medium irrigation 
projects should be ruled out because of financial constraints as ptherwise it would 
have meant a concentration of all the programme at only a few places. The schematic 
pattern of the programme indicates a larger emphasis on the minor irrigation works 
in an effort to give emphasis on quick yielding and production oriented schemes. 
We feel that the inadequacy of these projects to resist drought has been overlooked. 
The allocation for soil conservation is comparatively less, as the programme under 
the centrally sponsored scheme has to rely on the funds in the normal State plans 
for meeting the loan content bf the programme; such availability of funds being 
restricted to the overall plan ceiling for that sector. A deliberate decision was said 
to have been taken to keep the expenditure on ground water development to the 
minimum as moseof the ground water works were in the experimental stage. Another ' 
reason for assigning lower priority for ground water development is that the works 
are to be appropriately taken up by individual culoiv . on their initiative through 
institutional credit. Afforestation is the small ca . of the programme as the 
forests in the areas are dominated by shrub gr~Ja.a: · inclusion of afforestation 
programme on a large scale in the progr~d have meant the denial of funds 
to more productive scheme of minor irrig:t{lon. Though the guidelines included the 
programmes for village and small scale industry the said schemes have not fou~ 
place in the programme. No allocation is earmarked for the development of subsi­
diary occupations in the animal husbandry sector. Overall financial constraint on 
the programme and its essential supplementary character seem to have considerably 
influenced the schematic pattern of the programme particularly in giving emphasis 
on only minor irrigation works. 

13 · 6. Financial Achievements. 
81.6.1 Table No. II shows the financial achievements of the programme. 

As the programme was started in October 1970.the expenditure in the first year 
of· the programme was 8 per cent of total outlay proposed in the master 
plan and 10 per cent of the anticipated outlay during the three years of the programme. 
The expenditure in the second year of the programme was fourfold of the total ex­
penditure in the first year of the programme. It constituted 30 per cent of total outlay 
proposed in the master plan. The outlay for 1972-73 is Rs. 481·94 lakhs wQich is 
approximately 40 per cent of total outlay proposed in the master plan. Against the 
outlay of Rs. 481·94 lakhs in 1972-73, the expenditure of the order of Rs. 295·82 
H 44&5-17a 
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akhs has already been incurred till the end of December 1972 which is nearly 60 per 
cent of the outlay proposed for 1972-73. If the entire expenditure proposed in the 
outlay for 1972-73 is incurred by the end of the financial year the total expenditure 
will amount to 75 percent of the proposed outlay. 

18.7. Physical Achievements 

18.7.1. Table No. III shows the physical achievements in the programme district­
wise. A review of physical achievements is given below in brief:-

18.7.2. Minor lrrigation.-According to the master plan, 41 works involvin(J 
an estimated cost of Rs. 602 · 98 lakhs are proposed to be undertaken in the Stat~ 
sector. In the first two years, 38 works have been started and the total expenditure 
incurred has been of the order of Rs. 203 · 93 lakhs. Seven more additional schemes 
have been taken up for implementation in Poona (4), Sang!i (2) and Satara (1). 
Nine schemes have been completed in the State sector by June 1972. It is expected 
that 3~ minor irrigation works will be completed by July 1973 creating irrigation 
potential of 5,142 hectares. 

18.7.3. In the local sector, the master plan contemplated 192 works with an 
estimated cost of Rs. 485 · 97 lakhs, 161 works costing Rs. 427 · 26 lakhs have been 
started, and the expenditure incurred so far has been in the order of Rs. 202 · 02lakhi. 
26 additional works which are not included in the master plan have also been started. 
Out of these 187 works, 41 works have been completed. 

18.7.4. Ground water Surveys.-An outlay ofRs. 6lakhs is earmarked for ground 
water surveys. At first it was decided to restrict the programme only to four districts 
of Ahmednagar, Satara, Sangli and Nasik in view of the fact that other two districts 
of Poona and Sholapur would be covered by the U.S. A.I.D. Project on ground 
water. Later, the decision was altered and the scheme was extended to all the six 

-districts. This scheme is awaiting the sanction of the Government of India but in 
the meantime the State Government has initiated basinwise survey of ground water 
resources throughout the State. 

18.7.5. Road works.-Tbe road works as such have not been proposed in the 
programme except the scheme for construction of submersible bridge on Ghod river 
in Sirur Taluka of Poona district at a cost of Rs. 61 lakhs. There is no progress under 
this scheme as the decision regarding the executing agency is only recently taken. 
The Buildings and Communications Department is to execute the work. 

18.7.6. Soil Conservation.-Tbe main handicap of the soil conservation pro­
gramme has been the limited availability of the funds in the normal State Plan for 
the loan content of the programme on account of the overall plan ceiling. Against 
the target of covering 2 · 25 lakhs hectares, the achievement during the tw<;> years of 
1970-71 and 1971-72 is 0·68 lakhs hectares. 

18.8. Effectiveness of the Programme 

18.8.1. The review of the programme and its effectiveness is included as one of 
the terms of reference to our Committee. We have analysed the physical and financial 
achievements of the programme in the foregoing paragraphs. As will be obvious from 
Table No. II, a large number ofthe works are still in progress and their impact will be 
visible only after completion. Further a clear appreciation of the D.P.A.P. as a long 
term operational plan is not possible because the three years of the implementation 
of the programme also synchronized with the years of acute scarcity conditions. 
About 86 per cent of the programme is of minor irrigation works which are basically 
dependent on rain water. Since these were scarcity years, the utilisation of the capital 
assets created under the programme became difficult. 
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18.8.2. The programme emphasises the stepping up of the conventional measures 
for moisture conservation and attaining full coverage and also undertaking minor 
irrigation works in these areas. The schemes have limitations because these projects 
fail to retrieve the drought situation when the total precipitation is inadequate in 
the catchment of these projects which lie in the low rainfall belt. In our State it is 
acknowledged that there is no possiblility of a large scale tube well programme on 
account of inadequate underground water reserves. Therefore in the irrigation policy 
considerable emphasis has to be placed on the projects which store water in areas 
lying in high rainfall zone and transport it through a net work of canals to the drought 
prone tracts. The emphasis therefore in the drought prone area programme has to be 
equally on the speeding up of the major irrigation projects benefitting the drought 
zones rather than over emphasising the minor irrigation schemes. 

18.8.3. The guidelines contemplate the creation of a minimum foundation of 
security in these areas against drought to provide the basis for further development 
without risk of the set back. In the absence ofq1.1antification of minimum foundation 
of security against drought, this guideline op.ly provides a catch word, and does 
not suggest concrete programme. We realise that the minimum foundation of security 
in the drought prone areas will differ from one area to another. Keeping this fact in 
view we have suggested in an earlier Chapter the imperative need for techno-economic 
surveys which will provide such foundation. 

18.8.4. The programme was initially intended to be restricted to hard core areas. 
Further the guidelines of the Planning Commission suggested that the order of 
priorities among the talukas should be arranged in such a manner that the talukas 
of promising resources should be given priority over equally vulnerable talukas 
with less promising resources. The underlying intention behind· the programme 
had been to select one or two,~lukas in a district for concentration of investment 
and efforts. The existence of a large number of drought prone talukas in the large 
number of districts competing for the special programme in the State possibly led 
to the inclusion of a much larger area in this programme than originally conceived 
in the scheme. The financial allocation for the district was not however raised. It 
therefore resulted in spreading out the meagre resources over larger area without 
significant impact. If a taluka had been adopted as the unit for financial allocation 
and if substantial allocations had been made thereon the impact could have been 
probably very significant. 

18. 8. 5. The programme suffers from limitation because of the fixed financial 
allocation. Some of the sectors such as animal husbandry and industries have not 
even been touched by the programme. Though the programme is expected to be 
integrated with the State plan, the master plans do not provide such a total picture. 
There are no projections of the effects on the overall economy of the areas which the 
programme is likely to produce. We have expressed in an earlier chapter the in­
adequacy of the programme which only contains the schemes in agricultural sector. 
The basic approach to the land should be to aim at its utilisation according to land 
use capacity. The analysis of behaviour of sectoral and per capita incomes over 
a period of years, the examination of occupational distribution in the area and the 
capacity of agriculture to sustain the population at fairly stable level of income are 
some of the basic prerequisites for drawing up suitable programme. The estimates 
of desirable shifts in the occupational distibution, selection of appropriate sectOI'' 
for emphasis in different parts of the drought prone areas according to the availabi-
1 ity of physical resources, selection of growth centres and correct choice of. invest­
ment and technology are some of the basic issues which the master plan should bring 
out. In foregoing chapters, we have spelt out our approach to the development 
of chronically drought affected areas and the policies ·and programmes that should 
be designed to fulfil the objectives. 
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18.8.6. The operation of limited programme for the drought prone 
area cannot be expected to make visible impact on the socio-economic conditions 
of these areas. We have in an earlier chapter outlined the necessity for giving 
priority to the development of drought prone areas as the conditions in these areas 
are precarious. Such conditions necessitate rapid rate of growth in the near future. 
The magnitude of such programme therefore, is so large that the centre's assistance 
over and above plan ceiling will be essential. We are of the view that the central assis­
tance should bear some definite proportion to the total financial commitments of 
long term perspective· plan for drought prone areas, instead of operating small 
additive programme under centrally sponsored programme. Further there should 
be full delegation of powers to the State Government to alter the detailed works in 
the programme within broad type of works according to exegencies of the circum­
stances in respect of individual schemes. The pattern of financial assistance as indi­
cated above will have two distinct advantages of ensuring integration of the pro­
gramme with the State plan and providing adequate incentive, to the State Govern­
ments to give due weightage to the drought prone areas in the iwrmal State plan. 

18.8. 7. The need for reorienting the areas programme has also been recognised 
by the Planning Commission in its "Approach to the Fifth Plan 1974-79, (January 
1973) The Planning Commission says, "By and large these programmes were 
conceived in isolation and their operation were locationally dispersed. In the Fifth 
Plan it will be necessary not only to accelarate the pace of implementation of these 
programmes but also to make distinct operational improvements. The experience 
with these programme has shown that, if an impact is to be made, the development 
programmes in &eneral and the special programmes in particular will have to be 
integrated. " 



TABLE No. I 

Outlays proposed in the Master Plan for the drought prone areas programme. 

,(1) Outlay in lakh Rupees. 

(2) Mandays in lakhs. 

Minor Irrigation Soil Conservation Afforestation Road 
Serial Total Total 

No. District State Local Ground Total Mandays Outlay Man- Out- Man- Outlay Outlay Man days 
Sector Sector Water Outlay days lay days 
Outlay Outlay Surve}' 

1 2 3 4 
Outlay 

s 6 7 8 9 10 11 12 13 14 

1 Ahmednagar 135•16 103·03 1•00 239•19 46•90 34•30 35•76 3•74 0•63 277•23 83•28 t-.) 
0\ w 

2 Sholapur 113•27 79•62 1·00 193•89 27•01 43•12 46•34 '2•80 0•46 239•81 73·81 

3 Poona 63•80 107•83 1•00 172•63 23•83 17•15 19•38 1•50 0·30 6•00 197·28 43•51 

4 Nasik .. 104•10 43•07 1•00 148•17 19·10 29•65 34•11 3·82 0·64 181•64 53•88 

s San&li 100•14 71•02 1•00 172•16 24•93 18•92 22•10 2•42 0•41 193•50 47•44 

6 Sa tara 86·51 83·18 1·00 170•69 23•68 16•24 18·90 2•42 0•40 189·35 42•98 

Total • . 602·98 487·75 6•00 1096•73 165•45 189•38 176•82 16•70 2•83 6•00 1278•81 344•90 

*This outlay represents only grants of 25 per cent and 50 per cent of the cost of works on contour bunding and Nala bunding respectively. 



Serial 
No. 

1 

26-4 

TABLE No. II 

Sector-wise position of expenditure in respect of the drought 
prone areas programme (Rupees in lakhs) 

Sector 

2 

Outlay 
as per 
Master 
plans 

3 

Expenditure during 

1970-71 1971-72 

4 5 

Rs. Rs. 

Outlay 
proposed 

for 
1972-73 

6 

Rs. 

Total 
for 3 
years 

(4, 5, 6) 

7 

Rs. 

1 Minor Irrigation (State Sector) 

2 Minor Irrigation 

Rs. 

602·98 

487·75 

30·16 

37·19 

10·85 

173·77 224·00 427·93 

3 A. Utilisation charges for tools and 
plants and add!. establishment 
for Minor Irrigation Works. 

3 B. Groundwater Surveys 6·00 

4 Road Works (Bridge in Poona 6·00 
District.). 

5 Soil Conservation 159·38 

6 Afforestation 16·70 

Total .. 1278·81 

17·23 

3·50 

88·96 

164·17 170·30 371·66 

24·04 

20·71 

3·22 

385·91 

20·71 

4·28 

58·74 

3·91 

481·94 

5.5·63 

4·28 

96·68 

10·43 

966·61 



TABLE No. III 

District-wise and Sector-wise progress of physicat targets and achievment under the drought prone areas programme. 

(Figures of Mandays in Lakhs) 

Physical Tar- 1970-71 1971-72 1972-73 
Serial Sector gets as per Targets. Remarks. 
No. Master Plans. Achie- Mandays Achievment Mandays. 

vment. 
1 2 3 4 5 6 7 8 9 

Ahmednagar District. 

1 Minor Irrigation (State- 9 14 0·80 9 4•53 9 All 9 works in progress. 
Sector) works. 

2 Minor Irrigation (Local- 30 13 0·85 30 6•07 24 6 works completed. 
Sector) works. 

3 Soil Conservation. 50,107 (Hect.) 7,306 1·74 8,502 (Hect.) 6•41 17,400 (Hect.) 
~ 

4 Afforestation.- VI 

P. L. 450 (Hect.) 210 (Hect.) 0·34 120 (Hect.) 
P.M.W. Inspection 570 (Hect.) 210 (Hect) 0·01 120 (Hect.) 120 (Hect.) 
Patbutment (Nos.) 570 120 

Sho/apur District. 

't ·Minor Irrigation (State- 8 4 0•63 6 3•25 I All the works in progress. 
Sector) works ' 

2 Miner Irrigation (Local-- 27 17 0·01 30 5•41 32 4 works not incluted in M.P' have 
Sector) Works. been started and two new addi-

tional works 
1972-73. 

proposed for 

3 Soil conservation 44,600 (Hect). 9,285 2·01 8 · 288 (Hect.) 5•37 13,657 

Afforestation.-P.L. 
(Hect.) 

4 420 (Hect.) Plantation 0·14 70(Hect.) 
started. 

P.M.W. 280 (Hect) .. 70 (Hect) 0·03 70 (Hect.) 



TABLE No. 111-contd. 
(Figures of Mandays in Lakhs) 

Physical Tar· 1970-71 1971-72 
Serial Sector gets as per- 1972-73 Remarks. 
No. Master Plans. Achicv- Man days Achiev- Man days. Targets. 

ment. ment. 
1 2 3 4 5 6· 7 8 9 

Poona District 

1 Minor Irrigation. (State sector 5 2 0•10 5 2•74 9 5 works from M. P. are in progress 
Works) and 4 new works have been 

proposed for remaining 2 
years. 

2 Minor Irrigation (Local 55 19 3•20 31 11•57 23 28 works from the M. P. were 
sector) Works. (8 works started. Besides 3 works not 

completed) included in M. P. have been 
started and 4 additional works 
proposed for 1972-73. 

~ 
0'1 

3 Soil Conservation 27,860 (Hect.) 2,247 0•73 11,930 
4 Afforestation P.L. 120 (Hect.) 

P.M.W. 175 (Hect.) Since 30 additional forest area is 
available in the district. no 
programme under the S.P.A.P. 
is undertaken. 

Nasik District 
Minor Irrigation (State 7 6 0•02 7 4•48 7 All the 7 works in'progress. 

sector) Works. 
2 Minor Irrigation (Local- 2 12 1•12 27 6•70 27 Out of 27 works 18 have been 

sector) works. completed and 5 works not 
included in M. P. are in pro-
gress. Additional 44 works 
have now been proposed. 

3 Soil Conservation 51,900 (Hect.) 5010 (Hect.) O· 80 13,350 7•84 18,285 
4 Afforestation P.L. 200 (Hect.) 100 (Hect.) 100 (Hcct.) 0·29 120 (Hect.) 

P.M.W. 300 (Hect.) 100 (Hect.) 120 (Hect.) 
----- --------- ·--



TABLE No. Jll-concld. 
(Figures of Mandays in Lakhs) 

Physical Tar- 1970-71 1971-72 
Serial gets as per 1972-73 
No. Sector Master plans Achieve- Man days Achieve- Mandays Targets Remarks 

ment ment 
2 3 4 5 6 7 8 9 

San¥11 District. 

1 Minor lrrigaation (State Sector) 6 4 0·98 6 <4·09 6 6 works are in progress, and one 
works. - new work has also been pro-. , posed now . 

2 Minor Irrigation 24 7 0·78 35 3·52 40 5 works have been completed. 
No. of works taken up from 

(5 works completed) the M.P. is 23 12 works not 
included in M.P. have been 
started and 5 more are to be 
proposed for 72-73. 

3 Soil Conservation 26,800(Hect.) 5,897 1·16 2,979 1·54 7,927 
"-> 

4 Afforestation PL. 180( Hect.) Planning and 0·12 60 (Hect.) C\ 
......:! 

digging of 
trenches un-
dertaken. 

P.M.W. - 240 (Hect.) 60 0·07 60 (Hect.) 

Satara District 

1 Minor Irrigation (State 6 2 0·05 6 1·28 8 6 works from the M.P. are in 
sector) works. ~ progress and 2 new works have 

been proposed for this year. 
2 Minor Irrigation (Local 24 22 0·96 33 6·77 29 Out of 33 works in 1971-72, 4 

sector) works. were completed, 4 works not 
included in M.P. have been 
started. 

3 Soil Conservation. 22,948(Hect.) 4,778 1·17 2,102 1·73 6,600 
(Hect.) 

4 Afforestation PL. 180 (Hect.) Plantation and 0·13 35 (Hect.) 
trenches are in 

P.M.W. 240 (Hect.) 120 0·11 
progress. 

0·5 35 (Hect.) 
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List of ta/ukas for Drought Prone Areas Programme. 

I. Nasik District 1. Nandgaon 
2. Yeola 
3. Chand or 
4. Nip had 
5. Sinnar 
6. Malegaon. 

II. Satara District 1. Man 
2. Khatav 
3. Phaltan 
4. Khandala. 

IlL Sangli District 1. Jath 
2. Atpadi 
3. Khanapur. 

IV. Sholapur District 1. Karma Ia 
2. Mangalveda 
3. South Sholapur 
4. Bars hi 
5. Sangola 
6. Madha 
7. Malshiras 
8. Mohol 
9. Pandharpur. 

V. Ahmednagar District 1. Shrigonda 
2. Parner 
3. Ahmednagar 
4. Sangamner 
5. Pathardi 
6. Karjat. 

VI. Poona District 1. Purandhar 
2. Indapur 
3. Sirur 
4. Baramati 
5. Dhond 
6. Haveli. 



19.!. Historical Background 

CHAPTER XIX 

SUMMARY 

19.1.1.1-Famines and scarcities resulting from drought appear to have been 
recurrent'""feature in India/since times immemorial as is evident from the refer­
ences in the ancient Indi'an literature. In the inter-national setting also, the 
famines resulting from drought have been the peculiarity of COWltries situated 
in the monsoon tract. fIn Maharashtra, it is seen that famines from . drought · 
have occurred almost ill all the districts at one time or the other, recurrence in 
some of them being much larger than in_ tha othersl (Paras 2.2.1. to 2.8.3.). 

19.1.2. LJne main characteristics associat~?d with the famines in the past were 
the rise in prices of grains, increased demand for employment, death from 
starvation and epidemics, loss of cattle, migration of cattle and people. Reliable 
account of relief measures undertaken in Pre-British period is not availablel After 
the report of the Famine Commission (1880), the relief policy adoptecl'by the 
Government was embodied in the Famine Relief Code. The relief measures 
normally undertaken were opening of relief works, suspension of land revenue, 
grant of loans for improvement of lands and gratuitous relief to infirm and weak: 
etc. (Para. 2.9. to 2.10.4). 

19.1.3. The ravages cal!sed by famines in the 19th century were so devas­
tating that three famine commissions had to be appointed within two decades. 
Three successive commissions appointed in 1880, 1898 and 1901, suggested 
various measures for effective implementation of relief works, for granting 
relief to cultivator class and emphasised permanent measures such as irrigation 
and development of railways for banishing famines in the country. These 
Commissions generally felt that the famines in India did not involve a food 
problem but mainly a problem of development of means of communications. 
(Para. 3.11.). 

19.2. Physical Features of Maharashtra 

19.2.1. Physiographically the State may be divided into four regions (1) Konkan 
Coastal strip, (2) Decean Platea~. (3) Tapi Trough, (4) a very small area of 
Narmada Through. --uraras-3.2.1. to 3.2.4.). 

19.2.2. The major part of rain is received from South West monsoon in 
Maharashtra State. The distribution of rainfall over the State is uneven and 
a large part of the State suffers from crop failure due to the vagaries of monsoon 
As the margin between the normal rainfall and the adequacy of rainfall needed for 
dominant crops in the region is small, the effect of any small variation in 
the aggregate rainfall is more pronounced. Farming practices are adjusted to 
the normal character of rainy season but it is the departure from the normal 
pattern in a particular year which brings more hardship depending upon tre 
extent of departure and its degree. (Para. 3.3.2.1. to 3.3.2.5). 
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19.2.3. Geologically, major portion of Maharashtra State is underline by 
basaltic rock known as the Deccan Trap. Only a small part of Nagpur district, 
a small part of Y eotmal district and Chandra pur and Bhandara districts consist 
ll[ other rock formations namely, quartzites etc. Physiographically tho State bas 
hilly or undulating topography which has affected the soil formation with varyin& 
depths and textures. The soils of the State can be classified into lateritic soils, 
coastal alluvial soils, coarse and loamy soils. reddish brown· soils, soils derived 
f!om Trap rocks under moderate rainfall and yellowish brown and red soils of 
mixed geological formation. (Paras 3.4.2.1. to 3.4.2.6). 

19.2.4. Agro-climat-ically the State has been divided into nine distinct agro­
climatic zones namely high rainfall zone with lateratic soils, high rainfall zone 
with non-lateritic soils, Ghat zone, Transition zones I and II, Scaricity zone, 
assured rainfall zone. moderate rainfall zone and eastern high rainfall zone 
(Paras 3.5.1. to 3.5.9). 

19.3. Criteria for identification. 

19.3.1. There is no universally acceptable definition of the term ''drought". 
Drought is not understood as any absolute condition but a relative term. its 
interpretation depending upon the context in which the term is used. It is not 
disputed that if agriculture is to be successful, there must be enough rainfall to 
meet the soil. evaporation and transpiration needs of crop. Even though the 
drought is the function of interaction of several variables such as precipitation, 
temperature. wind velocity, sunshine, soil texture, soil moisture and antecedent 
rainfall, the dominant factor is rainfall, total precipitation, its distribution and 
variability and its capacity to meet evapo-transpiration needs of an area. ~Agri­
cultural drought, therefore, may be considered as a situation arising out of 
adverse balance between available soil moisture and evapo-transpiration needs of 
an area impeding normal agricultural operation and ultimately resulting in total 
or almost total failure of crops] (Paras 4.1.1 to 4.1.3.). 

19.3.2. There is distinction between scarcity and drought. While drought is 
a meteorological phenomenon, scarcity denotes its socio-economic consequences. 
Scarcity is caused by several factors such as excess rains, infection of crops due to 
pests etc. Scarcity may include drought but drought need not necessarily result 
into scarcity if, for example, the year of drought is preceded by abnormally good 
year. There is distinction between economically backward ~ and drought 
prone l!!eas in the nature of their problem and also measures for their improv~­
ment. ll:be effect of drought on socio-economic life of a region are more intense 
in bacbtard region than in economically developed areas. While the measures 
for development of economically backward areas encompass the entire realm of 
problems connected with raising the level of income, the improvement of 
drought prone area takes mainly the form of minimising uncertanties in agricul­
tural production anc:l diversification of economy is order to make it less dependent 
on rainfall.]This Committee is only concerned with the scarcity arising from 
drought situation. (Para. 4.3.1. to ·4.3.2.). 

19.3.3. Though the Fact Finding Committee (1960) considered three criteria [or 
identification of chronically scarcity affected areas. namely, rainfall. annewari 
and suspension of land revenue and declaration of scarcity in the past. it relied 
mainly on annewari and declaration of scarcity in the past in identification of 
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chronically scarcity affected areas. Subjective character of annewari, diversity 
in the procedure of its determination and non-availability of annewari data for 
all regions in the State renders the efforts of identification of chronically scm­
city affected areas on its basis somewhat nugatory. (Paras. 4.4.1. to 4.4.4.). 

193.4. The Second Irrigation Commission (1972), considered, various criteria 
such as meteo;ological, dati, revenue remission, frequency of famine or scarcity 
and availability of irrigation facilities. Out of these criteria the Commission 
mainly relied on the meteon>logical data and availability of irrigation facilities. Ot considered drought as a situation occurring in any area where rainfall is less 
.than 75 per cent of the annual normal rainfall. It considered areas where there 
is 20 per cent probability of above occurrence and adverse water balance as 
,a broad drought zone. After identifying a broad drought zone, the Commission 
eliminated irom the list furnished by State Governments (a) taluk:as falling outside 
the drought zone (b) talukas in which more than 30 per cent of net sown area is 
under irrigation, (c) areas forming small part of the district where rainfall i~ 
adequate. ' 

It appears that the Commission has restricted its consideration to the areas 
<leclared by the Government of Maharashtra as chronically scarcity affected and 
-did not consider the entire list of areas included by the Government in its memo­
randum to the Commission. It was necessary for the Commission to consider all 
the areas in Maharashtra State de novo. Even when figure 8·2 in its report showed 
larger areas in Maharashtra State in the broad drought zone, the Commis­
sion, surprisingly, did not include these areas in its final list in Appendix 8.1. 
of its report e.g. Sakri in Dhulia district and also did not offer any explanation 
'for deletion of these areas. (Paras. 4.5.1. to 4.5.17). 

19.3.5.l'rhe Committee feels that any criterion for identification of drought 
prone areas should satisfy three essential characteristics. It should depict 
drought situation. It should be possible to have quantitative measurement. 
Reliable data should be available. Some criteria relate to the cau~e of drought, 
others relate to the effects of drought. 

19.3.6. Three criteria which can be grouped in the first category are (i) Normal 
·Precipitation, (ii) Timeliness of rainfall and (ii) Moisture retentive capacity of 
soils. 

19.3.7. Normal annual rainfall is the most significant criterion for classifying 
the drought zone. Various methods used to quantify droughts can. be broadly 
classified into two categories namely rainfall analysis and water balance 
technique of which latter approach is more objective because it takes into account 
the precipitation evapo-transpiration and soil-moisture storage though the 
computations involved in such approach are more complicated and require 
further research. Indian Meteorology Department has demarcated areas with cil 
water surplus. The area where there is 20 per cent probability of 25 per cent 
deficit from annual rainfall has also been demarcated by I. M. D. Areas falling 
within the isohyete of 750 mms. satisfy both criteria of water balance as weU 
as periodicity of departure from the normal rainfall. In addition, there are 

·certain area~ located on the south-east of this zone upto isohyete of 800 mm. which 
deserve also to be considered on the basis of one or other criteria (Para9 4.7.1. to 

-4.7.8.}. 
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19.3.8. Timeliness of rainfall is an important factor governing crop growth. 
A model has been presented to illustrate how the crop failures occur in the event 
of uneven distribution of rainfall. Minimum requirements of major crops at 
various crucial stages have been worked out in the model and it shows various 
situations in which there will be partial or total failure of crops if these require· 
ments are not met with. If such models are developed for. major crops in agro· 
climatically distinct small zones, it may be possible in future to base declaration 
of scarcity on the objective criteria. A systematic collection of data and furth-.'!r 
research may enable us to base the identification of drought prone areas on the 
b:.lsis of such models, by testing its veracity, building alternative models if nece­
ssary and verifying it with actual rainfall pattern during past years. In the mean­
while, the weekly distribution of rainfall has to be considered in simpler form 
for understanding the effects of uneven distribution of rainfall on crops. After 
observing the weekly distribution of rainfall for the recent 15 years, the Committee 
concluded that crop failures were generally witnessed when 11 weeks out of 22 
weeks from June to October were deficient weeks. The Committee therefore 
felt that the frequency of occurence of more than 11 drought weeks over 
a period of years can be a very convenient index of erratic character of rainfall. 
(Paras 4.8.1. to 4.8.9.). 

19.3.9. Soil moisture is a limiting factor for the plant growth. Even though 
the rainfall is the main source of soil-moisture the same quantity of rain will 
affect soil moisture differently under different conditions of soil depths, slopes 
and the location of the site in the watershed. Thus shallow soils are less reten­
tive of moisture. while deep soils have more moisture retentive capacity. The 
moisture retentive capacity of the soils governs the response of soils to varied 
rainfall conditions and tolerance of dry spells. The soil types widely vary from 
area to area and it is difficult to assess representative soil type in an area. 
The predommant soil type of area can be inferred from the contiguity to river. 
Within broad drought zone. the areas having less retentive soils are more 
susceptible to drought than the areas having more moisture retentive s.,ils. 
(Paras. 4.9.1. to 4.9.3.). 

19.3.10. Following criteria based on the effect of drought were considered 
by the Committee :-

(1) Annewari and suspension of land revenue. 
(2) Declaration of scarcity in the past. 
(3) Out turn. 
( 4) Marketable surplus. 
(5) Migration. 
(6) Fluctuation in the prices. 
(7) Foodgrain offtakes. 
(8) Density of population. 

19.3.11. One of the major defects of the annewari is the subjective or personal 
element involved in eye-estimation of annewari which largely distorts the condi­
tion of crop. Apart from the diversity in the procedures for determination of 
annewari prior to the formation of State of Maharashtra. the procedure for deter­
mination of annewari suffers from many defects. The revision of standard yield 



every ten year fails to . take into ;1ccount progressive increases in the yields . on 
ac.:count of improved agricultural practices. The number of crop cutting experh 
~ents conducted are small, anq selection of posts for such experiments is biased 
by actual condition of crops. There are two .advantages of the annewar1 ~\S 
criterion. namely availability of data for small.er: pnit o( identification and 
adequate representation of drought situation on .acco~t of its linking_ with declar 
ration of scarcity. The defects of the system however overwhelm the advantage 
mentioned above. The Committee therefore, did not consider it as an acceptable 
criteria. (Paras. 4.10.1. to 4.10.16.), · · 

19.3.12. Linkil\g of declaration· of scarcity with annewafi lends subjective 
character to declaration. Hence the declaration of scarcity in the past is :pot 
acceptable criterion. (Paras. 4.11.1. to 4.11.3.). · 

19.3.13. Other criteria were. considered by . the .C9mmittee . an<\i rejecteq 
(Paras 4.12.1. to 4:17.). · 

19.3.14. After ~onsidering vario11s. criteria,. the Committee is of the op.inion 
that the method of identification shoulq be as follow :-

(1) Identifying broad drought zone on the basis of normal precipita!iQJ;l, 

(2) Verifying drought prone character of areas by frequency of occurrence 
of large number of deficient weeks in the monsoon p1onths over a period of years. 

(3) Eliminating the area$ within the broad drought zone which are sufficiently 
drought resistent on account of the moisture retentive capacity of so'ils '~Or 
which have become drought resistent on account of the facility of large canal 
irrigation system. (R. 1).

1 
••• 

The COmmittee identified the drought zone to consist of : 
(a) Areas falling within the isohyete of 750 mms. 

(b) Areas falling within isohyetes of 750 mms.'and 800 roms. which have 
shallow soils ; and then apPlied the tests mentioned in 2 and 3 above 
(Paras. 4.18.1. to 4.18.4);_ 

19.3.15. In nature, a rigid line of demarcation does not exist as there is 
a gradual transition in the natural conditions. . Instead of rigidly, . grading tl1e 
erought prone areas, the Committee prefers to rely on techno-econpmic. survey§ 
to bring out the difference in the nature and content of programme to be adopte4 
in different parts of the drought prone areas. (R. 2) (Paras 4.19.1 to 4.19.2). 

19.3.16. A large number of rainguages may be set up in the drough~.prone 
areas for closer analysis of rainfall and its management may be entrus!ed to 
one department namely Irrigation and Power Department which deals with 
water resources of the State. (R. 3). 

19 .4. Drought Prone Areas in M aharashtra. 

19.4.1. [On the ba~is of the method mentioned above, drought prone areas in 
Maharashtra identified by the Committee have been listed ;n Table No. II to 
Chapter V. The Committee has identified 83 talukas as drought prone in the 
State. These talukrrs are from 5 districts from Poona Division, 3 distr:cts from 
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Bombay Division, 3 districts from Aurangabad Division and 1 district from Nagpur 
Division. In the case of 39 talukas, the entire area of the taluka has been identi­
fied as drought prone. In the case of another 26 talukas, though the whole 
taluka bad been recognised as drought prone, the area served by large irrigation 
canal system has been considered as drought resistent. In .the remaining H: 
talukas, only some parts of the taluka have been recognised as drought prone. 

19.4.2. [It is, estimated that the area which is drought prone in Maharashtra is 
approximately a little over ith of the area of the State, while the population living 
in drought prone areas is more than 20 per cent of the population of the State. 

19.5. Relit/ Measures. 

19.5.1. There are twin objective~ of relief measures of mitigating immediab 
distress by providing employment and harnessing the man-power released by 
scarcity for the improvement of the affected tract. J 

The Committee recommends that the Government should consider dovetailing 
of scarcity works with employment guarantee scheme as such a change will have 
several advantages namely possibility of delinking scarcity with annewari aad 
having machinery ready for implementation. (R. 4) (Paras 6.3.1. to 6.3.3.). 

19.5.2. The procedure embodying relief policy in the Code was being followed 
since the recommendation of Famine Commission (1880). In Bombay Provinco. 
the Code was framed in 1885 and remained in force till the Draft Scarcity 
Manual replaced it in 1952-53. This Manual made three significant changes 
in the relief policy-

(l) abolition of distinction between famine and scarcity ; 
(iz) inclusion of provision regarding starting of test scarcity works to judge 

the existence of scarcity ; and 
(iiz) abolition of minimum wage to able-bodied persons. 

Instructions in this Scarcity Manual are modified from time to time by Govern­
ment according to the exigencies of circumstances. 

In the recent scarcity, number of instructions have been issued and it ~~ 
desirable if fresh manual is immediately brought out incorporating the latest 
instructions relating to the scarcity. (R. 5). (Paras 6.4.1. to 6.4.4.) 

19.5.3. The Committee examined the following aspects of relid policy:­

(1) Planning for scarcity works. 
(2) Opening of test scarcity works. 
(3) Declaration of scarcity. 
(4) Policy regarding location of works. 
(5) Priorities in selection of works. 
(6) Procedure in selection of works. 
(7) Policy regarding drinking water. 
(8) Policy for livestock. 
(9) Wage po1icy. 

(10) Other aspects of relief. 
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19.5-.3.2. The Com.niittec recommends that a contingency plan should be 
prepared on the assumption that the employment will have to be provided to 
25 per cent 0f affected population. Apart from including works which will bt 
adequate to meet the scarcity condition for three consecutive years. it should 
detail the arrangements relating to fodder. drinking water.- l~tion of labour 
and cattle camps and requirement of tools and equipment etc. The unit of 
planning should be a block. Block plal}.S and district plans thus prepared 
should be dovetailed into State contingency plan, which should be intergrated with 
the normal State plan. The copies of such plans should be kept with all tho 
concerned officers and the plan should be annually revised. (R. 6). (Para. 6.4.1.). 

19.5.3.3. For opening of test scarcity works, it is necessarY' to lay down 
objective test other than assessment of . the situation on the basis of 
factors like probable annewari and rush of labour on normal public worn, 
etc. ·The Committee considers that occurrence of 4 continuous drought weeks 
(50 per cent less than normal rainfall in a week) should be considered as a fust 
indication of threat of drought in drought prone areas and the Collector should 
think of starting test scarcity works when such situation occurs. Similar toler• 
ance limits can be laicl down for other areas by Agriculture Department taking 
into consideration major crops. (R. 9) (Para 6.4.8). In future, when models as 
illustrated in Appendix I to Chapter IV are built for major crops in agro-clima· 
tically distinct small zones, it may be possible to base declaration of scarcity on 
the basis of such models. (R. 7) (Para. 6.4.9.). 

19.5.3.4. The policy for locating works should be governed by nearness of 
works to th~ affected population and accepted list of works should be extended 
to include works relating to 1 Jlfforestation and work~_jp~r~1_1~ing the recharge of 
ground water such as trenchirig, injection througn::viells, etc. Large· central works 
involving shift of affected population should be resorted to in circumstances when 
list of small works is exhausted. · (R. 8) (Para. 6.4.10.). 

19.5.3.5. In selecting the works, overriding consideration is effectiveness in 
relieving the distress by providing employment to a large number of persons 
nearby. The principles governing the priority in the selection of works in 
addition to above consideration should be as follows :-

(i) Works essential for survival of human and cattle population. 

(ii) Works having direct bearing on agricultural production and whose bene­
fits can be ascertained. 

(iii) Works falling in category (ii). but where benefits are indirect and can­
not be easily ascertained. 

(iv) In selecting sites for (i), (ii) and (iii), it should be seen that maximum 
advantage is derived by less privileged class of farmers. 

(v) Works beneficial to the rural economy as a whole without having direct 
bearing on agricultural production. 

Accepted list of works should be arranged in the following order of priority :­
(1) Community wells for drinking water. 

(2) Works of medium and major irrigation projects. and minor irrigatiOtt 
11chemes. 

H 4485-18a 
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(3) Percolation tank~ and nalla bunding. 

(4) Land developmen~ works ·for soil and water conservation. 

(5) Desilting of tanks, canals and wells. 

(6) Unskilled works. in lift irrigation schemes. 

(7) New road works including improvement. of road works. 

(8). Metal breaking. (R. 9) (Para 6.4.11 ). 

19.5.3.6. The selection of work should adhere to the priority indicated jn 
the~ contingency plan. (R. 19) (Para. 6.4.12). 

·l':J.53.7. ·-Several measures. for relieving the fodder shortage should include, 
restriction on movement of fodder, opening of cattle camps, grant of tagai loan 
and procurement and distribution of fodder through co-operatives. In cattle 
c~ps. the policy of adm~tting only useful cattle should be scruplously followed. 
Available water from the irrigation tanks should be diverted to cultivation of 
fodder and grass in affected areas. (R. 11) (Para 6.4.14). 

19.5.3.8. · Three -possible -approaches for ·determination of. wage-rates are­
(i) m:.ed based wage, (ii) linking of wage with agricultural wages ; and (iii) linking 
of wages with the level of wage on normal public works. The Committee 
considers third method 0f determining the level of wage as appropriate. (R. 12). 
The policy of ·paying the workers emplo)·ed on the scarcity work at ·90 per cent 
of the piece-rate on normal public works should be followed as the normal 
piece-rate mcludes contractor's profits. Such a policy would also prevent 
diversion of labour· from normal plan works. (R. 13). The Committee also 
agrees with the policy of fixing a maximum limit on the earning of workers 
employed on scarcity relief work. However the Committee recommends that 
the maximum should be fixed keeping in mind normal output of an average 
worker engaged on scarcity works. (R." 14). The Committee recommends that the 
food grains quantum· of workers employed on scarcity works should be substan-­
tially increased so as· to meet major part of their requirements from the fair 
price shops. (R. 15). The worker should also be suitably compensated if he 
is required to buy· the tools because of failure of the Government to supply it. 
(R. 16). The . existing method _of payment of wages on the basis cf outtum 
t;hould be continued. (R. 17). The Committee also recommends that suitable 
disincentives should be adopted to divert the labour to agriculture on the onset· 
of monsoon (R: 18) (Para 6.4.15). 

19.5.3.9. The elimination of contractors jn the execution of works is a desira­
ble ~tep in effective implementation of relief works. (Para. 6.5.3). 

19.5.3.10. The Committee noticed cert3.in operational difficulties during its 
lours. Inspite of being a productive work. the labour attendance on soil conser­
vation work wac; much less as compared with other works because of low wage­
rates. The Committee feels that as far as possible the relief works shou1d not 
become competitive with each other. (R. 19). In most of the districts. miner 
irrirmtion schemes were net readv with advance surveys. The criterion d 
yardstick in the earlier peri0d rest~icted the number of percobtion tanks. wbich 
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could be taken up. The shortage of technical staff was· one of the .major 
handicaps. The Committee recommends that training schemes which can suitae 
bly train the non-qualified staff to undertake simple engineering works should be 
!tarted to overcome this difficulty (R. 20). Shortage of tools and equipment was 
another handicap. Suitable alternative equipments should be provided to over-' 
come the shortage. (R. 21) (Paras. 6.5.1. to 6.5.8). 

19.5.4.1. One of the significant difficulties which the Committee experienced 
is the absence of reliable data particularly relating to the districtwise break up 
of works. The Committee recommends that the practice of publishing annual 
reports which was discontinued since 1961-62 should be revived and such reports 
should be placed before the legislature .. (R. 22) (Para. 6.6.1). 

19.5.5. _ The position of scarcity__relieLworks during four major years of 
scarcity is as follows :-

Year Population Expenditure Per Maximum Percentago 
affected capita labour of 5 to 2 

attendance 

2 3 4 5 6 

Rs. Per cent 
1965-66 .. 1· 30 crores 11 • 77 crores •• 9·00 5•50 lakhs 4 

1970-71 .. 1· 88 crores 2•23 crores 1•50 .... 
1971-72 .. 1·12 cror~~ 41' 51 crores .. 32•00 14·60lakhs 7 

1972-73 .. 2·00 crores .. 75·46 crores .. 37'50 35•04lakhs 17 
(up to 31st (As on 31st 
March 1973). March 1973). 

.. 
In the era of rising aspirations it is difficult to comment on the adequacy o~ 

coverage as it is a relative concept. But above table illustrates that the coverage 
has been wider in the recent years. It also reveals the_ magnitude of the 
problem that has to be tackled particularly in view of the fact that the 
ropulation affected is 28 per cent to 40 per cent of the population of the 
State. The expenditure on scarcity works per capita for affected population 
is also jrd of per capita development expenditure: The committee feels 
that _ it is necessary to avoid other considerations such as desire for 
increasing the pace of development in the district and removal of large scale 
unemployment existing even in normal year from creeping in the distribution of 
expenditure. The expenditure should be distributed according to the severity 
and intensity of scarcity conditions. (R. 23). (Paras. 6.6.1 to 6.6.9). 

19.5.6. In selection of works, it is necessary to ,strike a balance between the 
immediate need for scarcity works and availability of funds for spillover 
works. (R. 24) (Para. 6.6.9). 

19.5.7. It is necessary to review the quantum of reserve stock of tools to be 
kept during the normal years for the period of scarcity and also to evolve 
a sy~tem of issue of tools through the help of non-official agencies. · (R 25) (Para. 
6.6.8). 
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19.6. Long term Strategy. 

19.6.1. In the drought prone areas by force of circumstances the primary 
aim of a developmental activity has to be the stabilisation of income aad 
~ovision of basic necessities of human and cattle life. (Para. 7.1). 

19.6.2. The realisation that final solution to the problem of famine lay in 
economic development did not come in the Government thinking till the dawn 
of Independence. The recurrence of scarcity conditions due to drought even after 
Independence revived thinking for.special programme for these areas and the Fact 
Finding Committee (1960) was appointed for this purpose. (Para. 7.2 to 7.5). 

19.6.3. The Fact Finding Committee (1960) emphasised the need for special pro­
gramme, laid the objective as assuring one minimum crop and maximising its 
yield by development of land and water resources. It recommended programmes 
in this direction (Para .. 7 .6). 

19.6.4. The eradication of drought which is a meteorological phenomenon is not 
within the reach of human effort at the existing level of scientific knowledge. There 
are no major minerals in the drought prone areas. The natural resources consist 
of land, water and man-power. The development of drought prone areas has 
to depend mainly on the interplay of these resources. There are evident limita· 
tions for the development of agriculture in these areas on account of inadequate 
precipitation. The capacity of agriculture to sustain the population is limited. 
Under these conditions measures limited to assure one crop may not make large 
impact on the living standard of rural population. There is, therefore, impera­
tive need to diversify the economy of these areas by augmenting the employment 
opportunities in non-agricultural sector. (R. 26) (Para. 7.8). 

19.6.5. The objective of planned effort in these areas should be directed towards 
the stabilisation of income levels and .ensuring growth of the areas along with other 
areas, by-

(i) Provision of drinking water and fodder which are basic necessities t'f 
human and cattle life. 

(ii) Development of all sources of irrigation to the maximum extent possible. 

(iii) In the areas which cannot be adequately served by irrigation projects­
(a) Development of agriculture through appropriate dry farming method~ 

where the land capability shows that agriculture can be developed successfully. 

(b) Afforestation programme. 

(c) Diversification of economy by augmenting employment opportunities in 
the non-agricultural sector by-

(1) Development of animal husbandry and dairy farming. 

(2) Development of industries. (R. 27) (Para. 7.12). 

19.6.6. Master-plan for development of these areas on the above lines will 
have to be prepared on the basis of techno-economic surveys. These plans should 

indicate in an integrated manner the programme in the various sectors. (R. 2tt) 
fPara. 7.183). 
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19.6.7. The drought prone areas should be considered as a separate w:Ut ot 
flanning. A perspective plan will have to be prepared, setting out the size of the 
plan over a period of years and priorities amons the sectors and within the seCtor. 
A contmgency plan indicating alternative pattern of activities t~ be adopted in the 
drought years for relieving immediate distress will have to be kept ready. (R. 29) 
(Para. 7.19). 

19.7. l"igation. 

19.7.1. Ways and means for improving the availability of water to the maximum 
possible extent has to be the key-note of the development of the drought prone 
areas. That irrigation can only bring solace to the drought affected, tracts has 
been long recognised by several commissions and committees of inquiry appointed 
in the past. The 2nd Famine Commission set up by the Government of India 
after the famines of 1896-97 had recommended that among the measures that may 
be adopted for giving India direct protection Jrom drought, tlte first place must 
unquestionably be assigned to works of irrigation. (Paras. 8.1.1. 8.2.1. 8.3.1). 

19.7.2. After making an extensive, study of all the areas of the Bombay State 
which are prone to drought, Mr. Beale, Superintending Engineer submitted his 
memorable "Report on Protective Irrigation in Deccan" in 1910. The heavy 
precipitation in Sahyadri ranges was to be stored and transferred for utilisation 
in the area receiving scanty rainfall. The four protective irrigation schemes 
Girna, Godavari, Pravara in the Nira valleys taken up on these lines prior to 1930. 
covering about 1·5 lakh hectares, have shown how irrigation could completely 
change the economic condition of the tract from Nasik, Ahrilednagar, Poona. 
Sa tara and Sholapur, which 1 was once facing famine. Out of the projects that 
Mr. Beale had suggested as protective works, six more schemes have been subse­
quently taken up after independence and are completed or are nearing completion 
by ;uw and provide protection to an additional area of over 2·00 lakh hectares 
in the drought areas of Maharashtra now. (Paras 8.4.1. 8.4.2). 

19.7.3. Importance of major irrigation with laid out canal systems as an 
effective protective measure for scarcity areas got another formal recognition by 
the report of the Bombay Irrigation Enquiry Committee, presided over by La.te 
Shri M. Visvesvaraya (in 1938). Later, in the report on the survey of the direct 
and indirect benefits of the Godavari and Pravara canals, Prof. D. R. Gadgil. 
Director of Gokhale Institute of Politics and Economics in 1942, also brought out 
the greater social benefits of such irrigation works in the drought areas in com· 
parison with the other areas with favourable rainfall. (Paras 8.5.1. 8.6.1). 

19.7.4. The problems of the scarcity areas were gone into afresh by the "Fact 
Finding Committee for Survey of Scarcity Areas in Bombay State " in 1960. 
That Committee observed that "Provision of the irrigation facilities would gene­
rally be the most importa.nt measure in any developing programme of the area 
and hence suggested a high priority to . the major medium schemes that would 
henefh the scarcity areas.". (Paras 8.7.1. 8.7.4). 

19.7.5. All the problems of irrigation in the State as a whole received ·a care· 
ful and comprehensive consideration at the hands of the Maharashtra State Irri· 
ration Commission, which !'ubmitted its report in the year 1962. The Commis· 
~ion recommended amongst other things the dispersal of the benefits of irrigation 
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ovet as large an area of the State as physically possible and stretching of the 
meagre water resources as far as possible. Projects of lower dependability, upt• 
50 per cent. were recommended to be harnessed in those basins where the avail­
ble yield of 75 per cent. dependendability is inadequate. In order that ~reas along 
the canals, but out of their command, should also be eligible to the benefit of 
irrigation, they recommended that cultivators should be allowed to pump \\ a1.er 
from the canaJc; by paying normal rates of irrigation. To achieve equitable dis­
tribution of the irrigated area, the Commission recommer.ded that fresh appliCJ.· 
tion for irrigation water should also be accommodated by reducing a sanctioned 
area of existing irrigators to the extent necessary. (Para. 8.8.1. to 8.8.3). 

19.7.6. Recently, the 2nd Irrigation Commission appointed by the Government 
of India observed in its report in March 1972, that meaningful irription pot:cy of 
India must have a national objective of a socialistic pattern of society. Accord­
ingly, the Commission has supported adoption of a liberal policy in respect of irri­
gation works in the .drought areas and has recommended that the benefit cost 
ratio in respect of major and medium works in those areas may be relaxed upto 
unity. The Commission noted that the Mah:Hashtra Government already allow;; 
the relaxation in B. C. ratio in respect of irrigation schemes costing less than 
Rs. 3 Crores. The Commission recommended that irrigation works in the area 
should aim at giving • protective ' irrigation to as wide an area as possible, if neces­
sary, by introducing the principle of localisation. With regard to the size of projects. 
the Irrigation Commission has observed that " the surest way of providing assured 
irrigation in a big way is to harness the flow of rivers with big storage." 

19.7.7. Fortunately, the drought prone areas of our State are located on the 
dewnstream of a heavy rainfall zone of the Sahyadri ranges receiving normal pre­
cipitation of over 2000 mm. and the water surplus of this high rainfall tract alone 
can mitigate the distress of a large tract of about 20 per cent. of the drought area 
through assured protection by irrigation. Very successful and economic irriga­
tion storages can be constructed in this hilly tract rapidly. Projects with storage~ 
in Sahyadri need therefore, to be pursued with the utmost expediency to provide 
assured .protection to a Jarge tract of chronic scarcity. (R. 30) (Paras. 8.10.1 to 
8.10.3). 

19.7.8. At present, irrigation projects are arbitrarily being designed to utilise 
75 per cent. dependable flow. This amounts to non-utilisation of at least as h~gh 
as 30 per cent. of the water resource available in nature. There is hardly any justi­
fication for leaving the valuable resource of water so largely unutilised in th~ 
drought areas. Even if we use 50 per cent. dependable flows at the reservoir site 
the total water availability in the irrigated tract over a period of years remains as 
high as 83·54 per cent. The pre:;ent arbitrary level of high dependability being 
insisted upon by the C. W. & P. C. has put an artificial and severe limitation on the 
total area that could be protected by irrigation. Considering the paramount 
importance of irrigation in the .economic development of the drought areas in 
the State, it is necessary that the projects for which irrigation command is physi­
cally available, the storages sh_ould be planned for 50 per cent dependable flows 
To achieve such a situation, it may be necessary to build up additional storages in 
our valleys and take up extension and remodelling of the existing canal systems 
to extend protective irrigation to a larger area from the drought tract. (R. 30). 
,(Paras. 8. I 1.1 to 8.1 I .4). 
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-1·9.7.9. The surplus in waters of the river in monsoon can also be utilised in 
the y~ars of good run-off for charging the underground water table at the ~aster• 
tips of the canals, which lie in the drought tracts. (R. 31). (Para. 8.12.1). 

19.7.10. Apart from the principal aim of assuring protection against drought, 
supplementary measures for general rise in the economic standard of this 
drought area are required to be taken by making the maximum possible use of 
the available water in this tract through smaller and dispersed storages all over 
the tract. Recent ~dvances in agriculture have opened up the possibility for 
increase in production particularly with the use of high yielding seeds, fertilisers 
and pesticides. But this increase is feasible only under irrigation facilities. It 
is, therefore, necessary to· cover as large areas from the drought zone as physi­
cally possible by irrigation facilities to make adequate water available for agri­
culture at least in the years of gocd rainfall. Small storages dispersed through the 
drought tract can be used for this purpqse ; minor irrigation tanks; percolation 
tanks, and village tanks or gaontalavs utilising smaller and smaller catchments 
progressively. Accordingly, in Maharashtra; the annual spending on minor irri­
gation has been considerably stepped up in recent years and is now 4 times more 
th:m what it was at the end of the Third Plan. (R. 33). (Paras. 8.13.1 to 8.13.4). 

19.7.11. But it has been the experience that silting of the small tanks in the 
drought areas is very fast. Afforestation of the catchment of the medium size and 
small size irrigation tanks in the drought zone is, therefore, an urgent necessity. 
Wr; recommend that the small irrigation works should be taken up in the drought 
prone areas as an integrated. programme along with afforestation works in their 
catchments. The little pr~cipitation that is received in the catchments of small 
tanks, should also be effectively utilised by water harvesting techniques. In fact, 
there has to be an integrated approach to soil conservation, water conservation and 
\vater harvesting measures. Otherwise, the utility of the small tank which is very 
su<,ceptible t.o rainfall run-off characteristics will greatly diminish. (R. 34). 
(~ara~.: 8.13.6 to 8.13.8). 

19.7.12. The 2nd Irrigation Commission of 1972 has already expressed in 
favour of the percolation tanks. We also find that the percolation tanks, can be 
successful under certain favourable situation of topography and geology. ·Even if 
water does not percolate efficiently, the tank provides a· worthwhile storage of 
water for the community and the cattle around. The very presence of water in' 
a drought area is conducive to general well-being. Even in the normal times 
construction of such tanks would provide a worth-while employment potential 
under the employment guarantee schemes. (R. 35). (Paras. 8.14.3. to 8.14. 4). 

19.7.13. In the areas of very scanty rainfall of say less than 500 mm:, the per­
centage of run-off to the rainfall is hardly 10 per cent. to 13 per cent. Minor 
irriga1ion tanks cannot be depended upon in these areas. The Committee there­
fore. recommends that for all such areas supplies of water from the lakes situated 
in the high rainfall zones should be considered as the principle source of irriga­
tion and lifts on canals or rivers made perennial by releases from such sources 
should be liberally allowed in this tract. (R. 36). (Para. 8.15.1). 

19.7.14. But it has to be remembered that all the drought areas in the State 
are not favourably situated with respect to the available water resources. Large , 
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areas are situated at such a high elevation that no water can possibly reach thee~ 
tithex by flow or even with a reasonable lift of 50 m. What best can be done is 
1o develop some isolated spots through percolation tanks and small tanks. But 
\>ecause both these have a poor reliability as protection against drought. the entire 
ICOllOmic pattern of the society in these areas will have to be reoriented basically 
from agriculture to non-agricultural activities. (R. 37). (Para. 8.15.2). 

19.7.15. Irrigation in the scarcity areas has to be so practised as to conserve 
water and maximise its use by avoiding losses. Scope for development of the 
sprinkler type of irrigation appears to be limited. But the drip type of irrigation 
.system appears to be worth giving a trial in our drought areas. (R. 38). 
(Paras. 8.16.1 to 8.16.3). 

19.7.16. Another method of conserving water is to utilise it fast from the 
reservoirs, avoiding long time exposure of the reservoir to the sun and the winds. 
Water that would have been lost in hot weather by evaporation can then be 
utilised for irrigating more hectares of lands in the earlier months. It is time 
that irrigMion on existing canals from the Godavari, Pravara and Nira is also 
re-planned on this basis and irrigatioa benefits extended to additional lands by 
extension of canals or by additional lifts from canals and reservoirs progressively. 
Reservation of water in the reservoir for sugarcane crop in the hot weather is 
neither beneficial nor necessary in view of the supplies available from groundwater 
and should be avoided hereafter in the drought zone at least. The 2nd Irriga­
tion Commission (1972), has also recommended the limiting of sugarcane crop to 
the areas where irrigation needs during the dry weather season can be met from 
ground-water sources. (R. 39). (Paras. 8.17.1, 8.17.2, 8.18.1). 

19.7.17. Irrigation projects in the scarcity areas should aim at covering as large 
tracts as possible so that in the case of failure of monsoons, the canal system can 
extend protection to a large number of fields. We, therefore, recommend that the 
canal system in the drought areas should be planned for a subtantially reduced 
intensity of irrigation, say at about 50 per cent. of the culturable area (i.e., about 
30 per cent. of the command areas), as against 90 per cent assumed at present. 
It is true that this needs an extended system of canals with larger initial invest­
ment. But the drought from these extended areas will stand permanently 
eliminated. (R. 40). (Para. 8.19.1). 

19.7.18. Further these areas should be utilised for only such irrigated cr"'p-; 
as require less water and give reasonable yields with fewer waterings. Based on 
the water requirements and the known yields, an estimation of the possible bcn~­
fits of various crops per unit of water have been worked out at 1972 price l!!vet. 
Net return per unit of water, which indicates the productivity per unit of resource 
is found to be maximum in the case of mung followed by potato, onion and bajri. 
It is interesting to note that paddy ·and sugarcane give the lowest return per t.r:!t 
of water used. The 2nd Irrigation Commission (1972). has observed that signi­
ficant results in increasing tl:e yields of pulses and cotton can be achiev~d ;.~nd~r 
irrigati01'1. in the State of Maharashtra. We are strongly of the view that in deter· 
mining the cropping pattern to be followed in the areas cov"'"a.d hv an irrig:~tion 
!tystem, emproasis should be on crors which gi\·e maximum output J'('" tmit 
of water u!ted. (R. 41). (I\.1ra!t. 8.20.1. to tt20.3). 
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19.7.19. Yields from initial few watering is spectacular but there is limitell 
addition in the yield at the subsequent watering. In the areas where water tl 

!everely limited as in the drought prone areas, larg&r areas can be served· and 
more faimers benefitted, if the number of irrigations is limited. The Committee, 
1herefore, strongly recomme11ds adoption of such a practice on the irrigatio• · 
canals in the drought are.as. (R. 42). (Para. 8.20.9). 

19.7.20. It is also necessary that ihe work of land development in the com­
mands of all the irrigation tanks is taken up as part of the project work to make 
the full use of water early. (R. 43). (Para. 8.21.1). 

19.7.21. Irrigation schemes should not normally impose a burden on the general 
revenues. However, in the drought prone areas. in view of the initial poor finan· 
cial capacity of the cultivators in the drough_t zone, this Committee feels that the 
betterment levy should not be charged for·a longer period, say five years, after 
commencement of irrigation and its collection should be spread over a longer 
number of years. The 2nd Irrigation Commission (1972). has recommended that 
the water rates should be related to the gross income from the crops. The preva­
lent rates are clearly far low and need to be upgraded early. Moreover, for tho 
successful operation of irrigation schemes on which short sighted farmers do not 
utilise the available water, it is very strongly recommended that consolidated 
assessment on lands which can derive irrigation benefits, should be levied. Some 
methods to charge the beneficiaries for the water from the percolation tanks 
should be designed. (R. 44). (Paras. 8.22.1. and 8.22.3). 

19.7.22. The progress on the irrigation works aimed at the protection to the 
drought zone should not be allowed to suffer on account of the variaticns in the 
budget provisions from year to year. Instead of spending large amounts on relief 
measures wnen faced with scarcity, it is desirable that a certain minimum amount 
is set aside every year for the development of the drought prone areas, particu­
larly for building up of the irrigation assets therein, so that the projects once taken 
up can be assured of their funds year to year upto completion within the shortest 
possible time. (R. 45). (Para. 8.24.1). 

19.7.23. Hydro-Meteorological data are basic to the formulation of any irri-
8ation scheme. It is necessary that .without loss of time adequate num~r of 
hydr@·meteorological stations are installed in all river systems in the drought 
zone and in the Ghat catchments feeding the drought zone. To achieve full 
utilisation of the water resources for the benefit of the drought areas our com· 
mittee strongly recommends the establishment of a permanent organisation for the 
assessment of the water resources on a continuing basis. This organisation should 
be in charge of all the rain guage stations in the State and should analyse the 
rainfall data collected in liaison with the I. M. D. It should also guage the flows 
in the rivers and reservoirs and build up reliable rainfall run-off correlations. In 
the absence of such an organisation, there is no coherent organisation to gujde tl1e 
individual enterpreneur also endeavouring for lift irrigation schemes. It is, there· 
fore, necessary that such an organisation is established early. (R. 46). (Para. 
R.25.1.). 
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~·I Y.8. Grvund water. 

19.8.1. The significance of ground water resources for Maharashtra State is 
i::vident from the cx;sting pattern of irrigation in which the well is major source 
vf irrigation. The importance of conjunctive use of ground and surface water 
has been stressed by the Second Irrigation Commission (Pa'ras. 9.1.1 to 9.1.3). 

19.8.2. Deccan Trap constitutes most important geological formatio:t which 
is a vast pile of basaltic hva flows. On the basis of gas cavities, basalts in 
Deccan Trap are divided into ve~cicular basalts with empty gas c::Jvities. 
amygdoloidal basalts with gas cavities filled with · sccor,dary minerals and 
compact basalts without gas cavities. Of these comp::tct basalts are alway'> 
jointed and vescicular basalts have few joints (Paras. 9.2.1 to 9.2.4) . 

. 19.8.3. There are two different views about the water bearing potential of 
basalts. According to Ground Water Survey and Development Agency, grour:d 
water in the lava flows occurs as water table under confined condition and they 
act as multi-acquifer system including both productive and un-productive zor.es. 
The Agency holds that productive zones in the flows constitute between 2.0 per 
cent to 50 per cent of total thickness of flows in any section, which can deliver 
low water yields of few thousand gallon per hour. 

An altogether different view is held by other geologists. They hold that all 
:~asalts are basically non-porous and the only fQSsibility of getting water i;l 
basalts is from open joints and conditions become more favourable for ground~ 
water storage when basalts are in the intermediate stage of weathering. This is 
a feature, we have to make best use of in our schmes for developtr.ent of ground 
water resource. It is also contended by these geologists that over large areas. 
the basalts are generally thin and irregular and do not have extensive lateral 
spread. 

Further experimentation and field results will alone confirm the assumption 
regarding water bearing potential and correctly assess the availability of ground 
\'tater (Paras. 9.3.1 to 9.3.7). 

19.8.4. Most of the water in the Deccan Trap areas is stored and held in the 
sub-strata ard weathered rock below and is generally in a continuous process 
of being drained away towards the natural drainage channel by gravitational 
n1ovement resulting into springs and wet spots. The water found in local 
unconnected cups gets its replenishment from rain water. The source of all 
~:round water is rain water (Paras. 9.4 to 9.6). 

19.8.5. The recharge of ground water has been assumed at 10 per cent of 
total precipitation by the Agency. The manner of recharging is however net 
dearly set out in the above assumption. The ground water can b.: recharg~d by 
precipitation seeping through porous open textured m:1terial on the plane tnct 
through the soils, also through the method of back feed from the river bed on 
a falling gradient and by contribution from neighbouring catchments. Th•! 
clunces of natural deep percolation of ground water are limited on account of 
dimate and geological setting. Hence measures for artifici:1l recharge of ground 
water will have to be adopted. Extraction of ground water is therefore limited 
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to the potential of the area for annual recharge and hence the imperative Q.eed 
for \vater budgetting. Water budgetting will require a clear idea about the extent 
of recharge. Further surveys ar.d collection of data in different areas is essential. 
as :minor change in the assumption of percentage recharge will make a substantial; 
difference in potential in term of wells (R. 47) (Paras. 9.7.1. to 9.7.8). 

19.8.6. The emphasis will necessarily have to be on dug wells for tappin,g; 
ground water stored in the sub-strata and weathered rock on earth's crust. The 
number. of wells will have to be so regulated that withdrawal does not exce~l.t. 
recharge. Indiscriminate increase in number of wells will bring about division 
or the same storage over .a large number of wells. In the absence of sustaiQ.ed 
water table in the drought areas, the water level in the wells is. subject to, 
seasonal fluciu"ation and irrigation from wells . is limited. to dry. spell in khari.~ 
season and to the rabi season. But the insurance cover which the wells 
provide is significant (Paras. 9.8.1 to 9.9). 

• 19.8.7. Sinking IJf wells in the command of irrigation projects is m0st 
beneficial because of the sustained long period of application· of water through. 
canal system and through the fields in· command. ·Hence ·the areas· wher.e. 
irrigation projects are likely to be taken up even after 10 years, should be give1:1 
priority in the future programmes for well sinking. In respect of bore wells; 
we are still at an exploration stage and their development will require further 
research and extensive studies (R. 48) (Paras. 9.1 L1 to 9.11.4). 

l~JUS. Whenever any 1arge scale programme or ground water exploitatiOn IS' 

thought of a supporting programme of recharge works has to be taken up as 
an integral part, otherwise; .• excessive exploitation· of ground :water without 
adequate recharge may make investment in ground water works unfruitful.· 
Following five measures of recharge are suggested (i) Bunding ; (ii) Afforestatiort ; 
(iii) Trenches ; (iv) Injection through wells; and (v) Percolation tanks,' (R. 47). 
Bunding aiming at a longer stay of water in the f;iled increases. recharge, 
Afforestation also develops recharge potential. Trenches along the contour also 
increase the recharge potential of the area. Further trenching is labour intensiv~ 
activity. Technique of trenching needs to be developed on scientific lines. 
Some experiments on injection of water into the ·ground through·. wells by 
pumping in and diverting surplus water from the rivers and the canals in th~ 
monsoon period are being undertaken by the Irrigation arid Power Department. 

A more hold and forceful approach to recharge is through percolation tanks. 
The technique of percolation tank however needs to be rationalised and brought 
•n more scientific and sound footing. The success of percolation tank depends 
on the percolating nature of ground. It is necessary that water from th·e 
percolation tanks goes into ground before February and is stored under groun;J 
for exploitatio:1 in the rest of the hot weather months. Down stream area on 
¥..'hich effect is felt is found to be limited to 3/4 kms. wide belt along the nalla 
and about 6 km. distance on down stream. Additional wells have to be loc:~ted 
1'.ithin th:! belt. One indicution of the ground capacity for ground wat.:r 
d;:velopment ir.dic:1ted by study Team of Irrig·.1tion and Power Department (1964) 
is the level of existing working wells in the valley. In the s~udies made by the 
Committee it was clearly observed that ground water potential of area benefitted 
hy percolation tanks increased about three-fold (Paras. 9.12 to 9.17). 



19.8.9. Every ground water development programme should start witb 
systematic goological studies to demarcate areas with ground water potential 
(R. 49). In the areas with ground water potential. programme of new wells 
may be undertaken and in areas where potential has been exhausted ~e 
programme. should aim at mechanisation of dug wells and creation of a latgo 
number of small surface storages by constructing bunds · across ualla. The 
material intermediate between the soils and the rock which has not received 
adequate attention so far should be given more attention. Studies on ground 
water movement will have to be undertaken (R. 50) (Paras. 9.18.1 to 9.18.4). 

19.8.10. The development of ground water resources should aim at bringin~ 
about 25 per cent. of culturable area under protective cover of irrigatioa from 
the ground water (R. 51) (Para. 9.18.5). 

19.9. Agriculture. 

19.9.1. The percentage of culturable area to geographical area in the drought 
Prone areas is as high as 81 per cent as against the State average of 60 per cent 
presumably because of meagre area under fore&ts and cultivation of marginal 
and sub-marginal lands. The cropping pattern of these areas is dominated by 
rereals as is evident from 65 per cent of the net sown area being under cereals 
as against the State average of 56 per cent. As the density of population i.!} 
these areas is low. per capita cultivable area is (}71 hectare as against the Sta~ 
average of (}62 hactare. The soils vary from very shallow soils to medium 
~eep blackk soils (Paras. 16.6.1 to 10.6.5.). 

19.9.2. In the agricultural development in the dry farming areas a thre~ 
pronged strategy of development should be adopted for counteracting twin 
problems of very low and uncertain rainfall. as follows :-

(z) Adoption of suitable crops which would suit the type of soil and 
withstand moisture &ttess ; 

(iz) Reorientation of methods of cultivation so as to conserve the moisture in 
the cultivated land ; 

(iilj Integrated programme of water harvestini and land management 
fR. 51) (Para. 10.7). 

19.9.3. In addition to the type of soil there are three es<;ential criteria for 
selection of crops and their varieties namely short duration, photo insensiti\o·ity 
and strong root system. Short duration crops are less exposed to longer periods 
f>f stress. Photo insensitivity overcomes variation in availability of required 
•un-light due to uncertain weather conditions in these areas. Plants with stron: 
root system are able to extract moisture from lower layers of the soil. Type of 
soil and its moisture retentivity govern the type of crop. Very shallow soils arc 
unfit for cultivation and can be put under grass. Shallow soils are suitable for 
kharif crops like bajra, groundm.it, sunflower, tur and other pulses by followini 
the metttod of strip . cropping. If the distribution of rainfall is proper botn 
kharif and rabi cropping is possible in medium deep soils. Kharif crops like 
bajra, groundnut, sunflower, tnr. mung, udid and rabi crops like jowar. gram 
!Unflower and safflower can be grown. Deep soils are suited for rabi c:ops lib 
,ram safflower and sunflower. 
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Improved varieties of crops recommended for different soil types. for. different 
seasons based on the research studies at Dry Farming Research Station, Mulegaon 
of Sholapur will have to be adopted. The experiments in the research .station 
indicate that sunflower is good substitute for oil-seeds crop. The research to 
evolve photo insensitive varieties is in progress and major break through is 
expected when the experiments succeed in evolving suitable varieties (Para. 10.9). 

19.9.4. The said crops can be adopted in various parts of drought prone 
areas with suitable modification. The improved varieties of crops will have. to 
be popularised through suitable incentives in the form of subsidies, guaranteed 
remunerative prices, extension work through guaranteed demonstration villagct 
schemes and credit policy (R. 53) (Paras. 10.10 to 10.11). 

19.9.5. According to the recent concept, the definition of "Soil conservation •• 
is not " bunding " alone but the use of land within the limits of economic 
practicability according to its capability and its needs in order to keep it 
permanently productive. Soil and water conservation is accomplished by using 
adoptable soil conservation practices both 'agronomic and engineering together. 
Bunding work in dry areas can add to substantial production if it is accompanied 
by recommended agronomical practices. The latter aspect is generally ignored. 
The emphasis therefore should be laid on popularising these methods (R. 54) 
(Paras. 10.12 to 10.13). 

19.9.6. It is necessary to consider setting of the additional research centres, 
in dry farming areas to make research more broad based (R .. 55) (Para. 10.13.2). 

19.9.7. A more ration~ approach towards soil and water conservation 
measures is to treat the whole watershed and sub-watershed with suitable soil 
and moisture conservation measure as already successfully adopted in the Pilot 
Project at Mandrup in Sholapur. According to land capability lands have been 
classified into eight categories. The protection is to· be planned according to 
land use capabilities and classification of land. Class I and Oass II lands (with 
0 per cent to 1 per cent and 1 per cent to 3 per cent slopes) do not require any 
engineering measures. Agronomical practice such as contour cultivation, strip 
cropping and good rotations are sufficient to prevent erosion and conserve 
moisture. Oass III and Oass IV lands (with 3 per cent to 5 per cent and 8 per 
cent to 15 per cent slopes respectively) require both agronomical and engineerin1 
measures for soil and water conservation. Lands of other classes are not 
suitable for arable farming and should be left to permanent vegetation (R. 56) 
(Paras. 10.13.3. to 10.13.9). 

19.9.8. People's education in the matter of soil and water conservation should 
be given a proper place in the scheme of watershed treatment (R. 57) (Para. 
10.13.4). 

19.9.9. The personal in the soil and water conservation should be trained iJ; 
forestry, agronomy. agriculture and engineering (R. 58). (Para. 10.13.5). 

19.9.10. Planning cells should be created to plan these soil and watet 
conservation measures at state and divisional level (R. 59) (Para. 10.13.6). 



28_8 

19.10. Afforestation. 

19.10.1. Apart from ecological effects which fore~ts produce, forests ha~~ 
important economic sign;ftcance. The score for commercialisation of the for;!st 
activities, in the drought prone areas is limited. But the significar,ce of forests 
in the drought prone area is due to its ecological effects like prevention of soil 
erosion and recharge of ground water, amelioration of climate and protection of 
agricultural land1.. 

19.10.2. The area under forest in the State as a whole (21 per cent of 
geographical area) is much below the accepted national minimum of 33t per c~nt 
of geographical area. In the twelve drought prone districts the percentage of 
forest area to geographical area is only 11·13 per cent. Therein also the areas 

. in the districts of ~asik, Poena, Satara and Jalgaon, major part of the area 
under forests is in the non-drought prone talukas. Particularly in three di~tricts 
of Marathwada forest is negligible. Efforts to restore the forest cover in these 
districts are imperative (R. 60). A large part of the forest lands is low in 
quality as well a~ quantity from productive as well as protective point of view. 
In addition to the forests under . Government management 8,985 sq. km. are 
under private management which is in a very bad state of regression. It is 
necessary to consider the acquisition of private forests which are situated on the 
slopes of Satpudas and Sahyadris to protect the strategic watersheds of rivers which 
are the source of water to the drought prone areas (R. 61) (Paras. 11.3.1. to 11.3.1). 

19.10.3. The Government has already ur.dertaken steps to evolve unifornJ 
grazing policy to prevent the degradation of forests by protecting them against 
illicit grazing. The work of grazing settlement which is in progress, should be 
expeditiously completed in the drought prone areas in particular because of 
shortage of availability of pasture lands. Another related factor to be considered 
in grazing policy is that useless cattle should not be permitted to graze. 
It is, therefore, essential to enforce system of controlled and rotational grazing 
(R. 61). 

The problem of illicit grazing requires to be tackled boldly by stricter enforce­
ment of existing provisions, imposition of severe penalties by making it cognisable 
offence, and having mobile courts for trying offences (R. 63). Another effort 
towards protection will be to provide incentive by giving rewards to informants 
and rewards to villagers protecting nearby forest. (R. · 64). 

It is necessary to implement Maharashtra Felling of Trees Regulation Act 
(1964) strictly in consonance with the spirit of the legislation (R. 65) (Paras. 11.-t.l. 
to 11.4.6.). 

19.10.4. The land hunger has made tall demands on lands under forests. 
Even though safeguards to prevent disafforestation of forest lands whlch are 
incapable of being cultivated were laid down by government, it appears that 

· decisions regarding disafforestation of lands were biased in favour of releasing 
lands for cultivation as is evident from the fact that most of the disafforest~d 
lands have not been brought under plough. The approach towards disaffcrect:l­

. tion should be more realistic. and no land shou1d be released for cu1tiv2.!ion 
unless its land capability definitely shows that it is cap:1ble of bei~g cu~tivated. 



289 

The disafforested lands which cannot be broa:,:ht under cultivation &hould be 
handed back to the forest department after resumption (R. 66) (Paras 11.5) to 
11.5.3). 

19.10.5. Soil conservation measures coupled with afforestation are some of the 
important ingredients of any water managem.ent policy specially in the drought 
prone region and the Western Ghaf regions supporting the rainshadow region 
on the East, as the life of reservoir depends upon the protection afforded to their 
catchment. The government has recently sanctioned some schemes of afforesta· 
tion in the catchment of irrigation projects and their preparation is in progress. 
As far as the drought prone areas are concerned, afforestation schemes for 
catchment areas of minor irrigation schemes ah.o should be sanctioned as the 
benefits of such schemes will be realised early on account of relatively small 
catchments of these schemes. (R. 67) (Paras 11.6.1 to 11.6.3). 

10.10.6. It is neces!lary to strike desirable. balance between the demand of 
land for cultivation and afforestation, the latter being of vital importance for 
~uccessful cultivation. The government waste lands should be surveyed and 
those unfit for cultivation, should be transferred to Forest Department for 
managerqent (R. 68). (Para. 11.8.2). 

19.10.7. The forest in drought prone areas can be clas1.ified as follows :-

(1) Southern Tropical Forests Sangli, Sholapur~ Osmanabad~ Bhir, 
Aurangabad, Ahmednagar; Parts of. 
Poona and Satara districts. 

(2) Southern Tropical Dry Deciduous Dhulia, Jalgaon, Poona and Satara. 
Forests. 

Soil and moisture conservation measures in the southern tropical forests are 
essential to restore soil cover before any meaningful programme of forestry is 
undertaken. In the dry deciduous forests which provide hinter-land for 
agricultural development and industrial base, the forest area should be augmented 
by transfer of waste lands (R. 69) (Paras 11.8.3 to 11.8.5). 

19.10.8. Following species should be considered for planting in drought 
prone areas :-

(1) Drought resistent trees 

(2) Fruit trees 

(3) Fodder species 

Nimh, Maharukh, Anjan, Siras, Ber 
and Khashid. 

Sitaphal. 

Dhavda, Chinch, Vilayati Chinch. 

Agave is multipurpose species which arrests soil erosion, provides a live hedge 
against cattle and raw material for the industry and its plantation have tCl he 
encouraged on a large scale (R. 70) (Para. 11.8.6). 

19.1 0.9. Afforestation of Ghat zones which provides fodder during scarcity 
and has important watersheds which are principal source of water supply to 
drought prone areas should not be ignored (R. 71) (Para. 11.8.9). 

H 4485-19 
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19.11. Animal Husbandry. 

19.11.1. Animal Husbandry sector will have to play an important role in 
bringing about a diversification of economy by augmenting employment 
opportunities in order to enhance the level of income. 

19.11.2. The pattern of rainfall in drought prone areas and their proximity 
to the hilly areas make them more suitable for sheep rearing which is nomadic. 
Hardly any sheep development worth the name is possible unless the goats 
which are destructive of vegetation and competitor of the sheep in consuming 
fodder are eliminated. The grazing habits of sheep are complementary to those of 
cattle while goats compete with cattle for scarce fodder. In veterinary programme, 
stress should be laid on the training of shepherds in simple operation like 
drenching. Veterinary aid centres on the routes of the migration will provide 
necessary veterinary cover throughout the year. Like other agricultural produce, 
wool should be sold only in market yards supervised by market committees. 
Location of abattoires, hides and skin processing centres, blood and bone meal 
plants has to be an integral part of the market yard. A more rational planning 
demands the location of abattoires at central places in the areas where livestock 
is reared and near the rail-road. Such infrastructure will facilitate development 
of processing units of hides and skins and industries based on leather and wool 
(R. 72) (Paras 12.2.1 to 12.2.4). 

19.11.3. Dairying is an established livestock activity in the region. A recent 
study of comparative economics of grain versus fodder cultivation with a buffalo 
undertaken in Sirur shows that the dairying is able to stabilise the income of farmers 
at higher level. Dairying is intrinsically connected with the growing of fodd~!r. 
To counteract shortage of fodder, the grass of Blue Panic and Marvel-8 variety 
which can withstand longer dry spells should be grown on very shallow soils. 
The government forest land may be used for production of fodder permitting 
farmers to cut dry or green fodder. There are potential dairy pockets in the 
drought prone areas which should be identified and this activity should be 
encouraged. Replacement of non-descript breed by improved or cross breed 
will improve potential of dairy development (Rs. 73) (Paras 12.2.5.1 to 12.2.5.4). 

19.11.4. Cattle breeding appears to be another established activity as the 
existence of breeds like Khillar in this region indicates. It is neces~ary to 
encourage the breeding by offering suitable incentives. (R. 74) (Para 12.4.1). 

19.11.5. A large number of undernourished and scrub cattle exists in the 
drought prone areas. One view, therefore suggests that proper stock manage­
ment technique for elimination of uneconomic cattle by weeding them out should 
be followed. The opinion of the people's representat;ves as expressed before 
the Committee seems to be changing in favour of slaughter of cattle including 
cow. Therefore the view recommends intensive study of the public opinion by 
appropriate social authority, revision of export policy in favour of export of all 
types of beef and establishment of complex market yards. These measures will 
have salutary effect in improving animal husbandry in the drought prone areas. 
(R-75-A). Other view holds that cow and bullocks are an integral part of our 
farm organism. The view fears that measures promoting export of beef will 
set in thet pror{'~.~ of cattle dralt\ to earn r~munerativl' prices irt tha export 
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market. Such process will damage the ·farm economy. This view, therefore, 
recommends that instead of the promotional measures for beef measures for 
encouragement of fodder production, control on stray cattle to avoid multiplica­
tion of non-descript breed, selective production of better breeds, and establishment 
of market facilities for dairy products should be undertaken. (R. 75-B) .. 
(Paras. 12.4.7.). 

19.11.6. Poultry is another sub1;idiary livestock activity of this region. The. 
backyard open range poultry of traditional type with a slightly improved type 
of birds and addition to meatmeal is likely to succeed. Removal of sub-standard 
cockrels, substitution of hybrid cocks, cheap poultry mash to supplement the 
natural feed and efficient marketing and storage facilities can make it a viable 
supplementary occupation for the farmer. (R. 76). (Paras. 12.5.1. to 12.5.3.). 

J 9 .12. Industries. 

19.12.1. The measures designed to stabilise agricuiture in the drought prone 
areas have limitation which have been pointed out earlier. The existence of large 
scale disguised unemployment and annual addition to labour force create problem 
of such alarming proportions as to threaten the disruption ,of economy during 
the period of drought. Rural works programme can at best· provide temporary 
solution. Effective long term solution lies in diversification of economy by 
augmenting employment opportunities in industrial and animal husbandry sector. 
1 he main object of industrial dispersion should be a permanent increase in 
employment potential. Drought prone areas offer certain advantages in the 
terms of low land values and availability of labour. (Paras. 13.1. to 13.3.). 

19.12.2. Development of appropriate industrial, commercial, social, adminis­
trative and communication infrastructure is a pre-condition for industrial develop­
ment. For the development of industries, it will be essential to increase the 
railway facilities available to drought prone areas. Selection of growth centres 
on the availability of proper industrial infrastructure for concentration of 
investment and effort is essential pre-requisite for development programme. 
(R. 77). (Paras. 13.4.1. to 13.4.2.). 

19.12.3. The types of industries to be taken up in drought prone areas should 
have low water requirement, high labour-capital ratio, proximity of markets and 
sources of raw material and finished product capable of bearing high cost of 
transport in the absence of such proximity. Engineering industry, ·~lectronic. 
industries are some of the propulsive type of industries which can be considered 
for location in these areas Agro-based industries related to supply of inputs 
of agriculture such as harrows etc. is another type of industry. Processing 
industrie1; can also be established in the drought prone areas . contiguous to 
irrigated tracts. Industries based on traditional skills, forest . based industries, 
market oriented industries such as furniture. brick, kilns, bidi industry ure some 
of the types of industries which can be considered. Techno-economic survey will 
high-light the full scope of industrial development. (R. 78). (Paras. 13.5.1. to 13.5.6.). 

19.12.4. Scheme of incentives is es1;ential to induce entrepreneurs for establish· 
ment of industries where high recurring costs and limited market are inhibiting 
factors. Package scheme of ineehtives introduced by the Government mainly 
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pertains to sharing of the recurring costs and part of capital expenditure. 
Suitable incentive system has to be evolved for inducing entrepreneurs to adopt 
labour intensive technique by sharing part of the labour cost. All incentives 
available to industrially backward areas should be extended to drought prone 
areas. (R. 79). (Paras. 13.6.L to 13.6.3.). 

19.12.5. Industrial estate has been one of the effective way of attracting 
modern small scale industry to the country-town. But there are very few 
industrial estates in drought prone areas. Many feasible sites exist for the 
location of estates in the drought prone areas. The location of industrial estates 
in this area should, however. be preceded by techno-economic survey. (R. SlJ). 
(Paras. 13.7.1. to 13.7.4.). 

19.12.6. Technical training facilities in specific skills should be provided to 
youngsters which will not only provide skilled labour to industries but also 
diversify employment opportunities. (R. 81). (Para. 13.8.1.). 

19.12.7. The objective of diversifying economy should be at least to find 
employment opportunity to 50 per cent of the annual addition to labour force. 
(R. 82). (Para. 13.9.). 

19.13. Drinking Water. 

19.13.1. Drinking water is one of the basic necessities of human and cattle 
life and perhaps ranks second to the air we breathe. Frequent droughts occuring 
in the drought prone areas lend severity to the problem of drinking water in the 
drought areas. (Para. 14.1.). 

19.13.2. A detailed investigation regarding the nature and the extent of 
problem was made during Third Five-Year Plan period. Specific criteria wer.! 
laid down to identify difficult villages. to fix priorities in the programme 
according to definite principle and to lay down pattern of financial assistance 
to local bodies (Para. 14.3.1. to 14.3.6.). 

19.13.3. Out of total rural population in drought prone districts. 70 per cent. of 
the population is living in difficult villages of drinking water supply (Para. 14.6.1.). 

19.13.4. The difficult villages located in the drought prone areas should be 
given priority over other villages when the curtailment of programme is likely due 
to paucity of funds or other reasons. (R. 83). (Para. 14.9.1.). 

19.13.5. The scheme of drinking water supply to the villages should be con­
sidered as part of infrastructure in the drought prone areas and the entire cost of 
schemes, should be met through Government funds. (R. 84). (Para. 14.9.2.). 

19 .13.6. The maintenance· of the schemes should be streamlined. In this con­
nection, it is suggested that instead of public contribution, the local bodies may 
he asked to pay an annual depreciation of the scheme every year. As regards, 
regional rural water supply schemes. the government should take over the main­
tenance of the- schemes on paymebt tif a£tual maintenance charges. (R. 85). 
(Para. ·t4.9.3.). 
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19.13.7. Under the programme of simple measures, revitalisation of wells 
should also receive priority. (R. 82). (Para. 14.9.4.). 

19.13.8. Since the present limit of cost of determining executive agency is 
arbitrary, there should be one unified agency for execution of piped water supply 
schemes irrespective of costs. (R. 86). (Para. 14.9.5.). 

19.13.9. The requirement of cattle in a village is not considered at present while 
designing the schemes. It is suggested that the requirement of cattle should be 
considered. For this purpose, series of village tanks or succession of Kolhapur 
type of weirs be constructed on the nallas and rivers so that the monsoon or post· 
monsoon flows can be stored for use of cattle during the summer season.· · (R. 87). 
(Para. 14.9.6.). 

19.13.10. Reservoir capacities of storages ~hould be designed to accommodate 
extra storage by carry-over studies. Reliability of well water schemes will have 
to be increased by increasing the facilities for ground water recharge. In fact, an 
approach integrated with the development of general water resources of the drought 
areas has to be adopted particularly so in the case of difficult villages. . (R. 88). 
(Para. 14.9.7.). 

19.13.11. Bore wells may at best serve very small population of 500 and can 
be only supplementary source of water supply to large villages. Detailed observa­
tion on the yields available from these bores over a period of years, should be 
made to assess the reliability of bore wells. (R. 89). (Para. 14.9.8.). 

19.13.12. In the drought prone areas, the urban centres suffering from recur­
rent .shortage of drinking water have to be identified. After investigating their 
needs and assessing the financial position of local bodies, the responsibility of 
schemes for supply of drinking water, should be assumed by the Government. 
(R. 90). (Para. 14.9.9.). 

19.13.13. During the period of drought, the priority for drawing water for 
drinking from the canals and reserviors should be ruthlessly obs~rved by prohibit­
ing the use of water for irrigation. (R. 91). (Para. 14.9.10.). 

19.14. Rural Credit. 

19.14.1. The phenomenal growth in demand for credit has brought about 
rapid expansion of co-operatives in the State of Maharashtra. Co-operative credit in 
the State, however. depicts a duel picture of rapid expansion of credit per mem­
ber on the one hand and overdues on the other. (Paras. 15.1. to 15.2.). 

19.11.2. An analysis of the· position of overdues shows that overdues do not 
appear to be a peculiarity of drought prone district but the general resistence pre­
valent and mounting against the recoveries is one of the significant causes .of pre· 
sent malaise. Nevertheless, there is no escape from the conclusion that wide 
spread crop failures have impaired the capacity of cultivator to repay loans so 
much that the stage has come to consider the proposal of write-off of these dues. 

H 44~s-:o 
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There are two considerations in examining the arrangements of rural credit durit1g 
the period of scarcity, namely to ensure healthy growth of co-operative movement 
and to mak~ credit available to sufferers of natural calamities. (Paras. 15.4. to 
15.8.). 

19.14.3. According to existing rules, the cultivator on an application is granted 
the facility of conversion of loan, whenever a natural calamity occurs. Ther.:: is 
however, possibility of a number of cultivators not being given the facility of con­
version on account of their failure to apply for such facility or default of the society. 
Re-examination of such cases from 1970-71, onwards is therefore recommended. 
(R. 92.). (Paras. 15.10. to 15.11.). 

19.14.4. The position of cultivators who have availed of such conversion fa~ili­
ties will not be less distressing as in future years, major part of their produce will 
have to be utilised towards repayment of overdues. Some method will have t~ be 
thought of for channelising the credit to these cultivators. Write off of these dues 
will be against the healthy growth of co-operative movement. Write off also can 
not be considered until sufficient balance is built up in Relief and Guarantee Fund. 
Write off should only be considered after all avenues of rehabilitation are exhausted. 
It is, therefore, suggested that overdues may be rephased in such a manner th:tt 
the cultivator has not to bear in any subsequent year an additional burden. exceed­
ing 1 !3rd of his normal entitlement or crop loans. (R. 93). (Paras. 13.15. to 
13.18.). 

19.14.5. Rephasing of loan suggested in above paragraph should be done after 
adjusting excess share capital paid by the members. (R. 94). (Para. 15.15.). 

19.14.6. The role of Tagai in credit structure should 1'-e complementary to the 
institutional credit. The tagai will have to play a significant role during the period 
of scarcity and post scarcity years to supplement the institutional credit. (R. 95). 
(Paras. 15.20. to 15.21.}. 

19.14.7. Tagai overdues also should be rephased in such manner that the addi­
tional burden on the repayment should not be more than 1 I 3rd of his normal 
entitlement of new credit under the crop loans system. (R. 96). (Para. 15.22.). 

19.14.8. One of the significant lacuna in the credit system is that the credit needs 
of artisans are not prcperly taken care of during the period of scarcity. The 
government should accept the responsibility of extending credit coverage to the 
artisans as institutional credit, may not be forthcoming to this class during the 
period of scarcity. (R. 97) (Paras. 15.23. to 19.16.). 

19.15. Finance. 

19.15.1. Till drought prone areas become scarcity resistent through various long 
terms measures, the short terms measures will have to be undertaken during the 
period of drought. Both these aspects of relief measures, namely. short term and 
long term have to be kept in mind while considering the question of finance~ f"r 
the relief measures. In a federal polity. the relief to sufferers of natural cahmi­
ties, is the joint responsibility of the Central and State Governme11t. Succe~sive 

· finance Commissions have fixed the normal relief expenditure which every ~tat~ 
has to meet during the period of scarcity. The Central Government be:us 75 per 
cent. of the expenditure over and above this margin. (Paras. 16.1. to 16.2.). 
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19.15.2. One of the effe<;tive arrangements of meeting unforeseen expenditure 
on normal calamities is to create a fund and contribute to it in the normal years. 
The Famine Relief Fund has been in existence in Maharashtra, even prior 
to Independence. After reorganisation of States, the said fund was reconstituted 
in 1958 and again in 1960 after the formation of State of Maharashtra. Even 
though the balance in the fund amounted toRs. 4·76 crores on 31st March 1972, the 
said fund has not been used on a single occasion after 1958, even when wide-. 
spread scarcity conditions prevailed more than thrice during the last decade. A 
more positive approach is required in respect of utilisation of this fund. . Two 
important changes in the existing legislation, are suggested. The corpus of Rs. 4 
crores fixed in 1958, should be revised taking into consideration the relief expendi­
ture i'n the recent years of scarcity and size of contingency plan. The provisions 
regarding utilisation should be more specific. The expenditure up to certain . 
financial limit may be met from normal budget provisions while the expenditure 
in excess of this limit should necessarily be met from the Fund. (R. 98). (Paras. 
16.3. to 16.7.). · 

19.15.3. As regards financing of long term programme creation of fund is not 
considered desirable. It is necessary to guarantee that resources earmarked for the 
drought prone areas programme are not diverted to some other areas. In the 
financial allocation, the drought prone areas should be given due weightage. The 
priority should be given to schemes for development of water resources, produc­
tion oriented scheme and schemes which will bring diversification of economy·by 
augmenting employment opportunities. The state legislature should ·be reguiarly 
informed of the financial allocation made for these areas and performance of this 
programme at the time of submission <>f budget proposals. (R. 99). (Paras 
16.8 to 16.9.). 

19.16. Organisation. 

19.16.1. An organisation for the development of drought prone areas wlll have 
to carry out in the normal years the task of building up asset's which will help 
in making areas scarcity resistent and in the period of scarcity relieving immediate 
distress. The organisation will have to fulfill following functions :- · 

1. Planning and Direction of the programme. 
2. Implementation of the programme. . 
3. Supervision of the programme. (Para. 17.')..). 

19.16.2. Agency for planning and directing the programme will have to prepare 
a perspective plan for the area, dovetail it with the state-plan and evaluate the per­
formance of the programme. It is necessary to entrust the ·planning of relief 
measures and long term progratnme to a single agency. A cell should be created 
under the Development Commissioner to discharge the above function. (R. 100) 
(Paras. 17.3.1. and 17.3.4.). · 

19.16.3. At the district level, same unified approach will have to be adopted 
of entrusting the planning of relief measures and the long term programme. The 
proposed planning Boards can discharge this function at the district levels. The 
implementation of the plan, however, will be done by various departments ai the 
district level. The co-ordination of the activities in the programme should 'be 
entrusted to a senior and responsible officer in the district, who will b~ able to 
give full time and concentrated attention to this. (R. 101). (Paras. 17.4.1. to 
17.4.3.). 

H 4485-21 (1502-8-73) 
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19.16.4. Tnc supervision over imp~c~~ntation of t~e. Cl.roug~t pro~J.C areas pro­
gramme may be entrusted to the DIVISIOnal ~ommtsswncrs tn thetr respective 
divisions. (R. 102). (Para. 17.8.1.). 

19.17. Drought Prone Areas Programme-(Cencral/y Sponsored Scheme). 

19.17.1. Under the centrally sponsored scheme of DrQught Prone Areas 
Programme, a special programme for develop:mcnt of drought prone areas was 
to be framed to include schemes of lasting b:!nefit and for stepping, up of conven­
tional measures for moisture conservation, minor and medium irrigation works, 
mc.re efficient untilisation of the land combining agriculture with forestry and fodder 
and providing other types of employment b1sed on sub3idiary agricultural occupa: 
tion and village small industries. Toe immediate object of devdopmevt was the 
creation of minimum foundation of security in the selected drought prone areas. 
This programlll"' was to be regarded as additional to and integtated with the normal 
plan programme of development. lalukas of promi~ing resourc::s werf" to be 
given priority over equally vulnerabl~ talukas with less promising resources. Toe 
programme was to centre round small areas so as to make visible impact.' The si1e 
of the plan was fixed at Rs. 2 crores for every district. The entire programme 
was financed as a centrally sponsored scheme. (Paras. 18.1 to 18.2). 

19.17.2: But the programme was sanctioned only for the six drought prone 
districts in Maharashtra. Out of the nine drought prone districts forml_lly recog­
nised by the state government as drought prone. Master plans were prepared for 
each of these six distrcits to facilitate framing of the yearwise programmes and 
schemes. Major and medium irrigation priojects were ruled out because of 
financial constr,dnts, as it would have meant concentration of all the programme 
at only few places. The programme had its mr jor emplasis on the minor irriga­
tion works, though it also included some works of afforestation, ground water 
smveys and soil conservation. In all 34 talukas were covered by the , programme. 
(Paras. 18.3 to 18.7). 

19.17.3. La1ge number of works in the programme are still in progress and 
their impact will b:: visible only after, complt.tion. Moreover, it is not possible 
to assess the impact of the programme b::cause three years of implementation of 
the programme synchronised with the years of acute scarcity. (Para. 18.8.1.). 

19.17.4. Overall financial constraint and its essential supplementary character 
seem to have influenced the schematic pattern of the programme as is evident in 
its emphasis on the minor irrigation schemes. Inadequacy of· these works to 
relieve the drought situation when total precipitation is inadequate has been over­
looked. The emphasis in the drought prone areas programme has to b:: on the 
speeding up of major irrigation projects which store water lying in high rainfall 
zone and transport it through a network of canals to the drought prone tracts rather 
than overemphasising minor irrigation scheme. M01eover, some of the important 
sectors sucJ. as animal husblndry and' ville ge small scale industry were not even 
touched at all in this programme. (R. 103). (Para. 18.8.2.). 

19.17.5. Inclusion of a large number of talukas resulted in sprtading out the 
meagre resources over a large area than originaJiy conceived of. If the pro­
~ramme would have centred around small areas the impart could have been very 
significant. (R. 104). (Para. 1~.8.4. ). 



297 

19.17.6. Inadequacy of programme which only contains schemes in agricultural 
sector has been already pointed out. The basic approach to the land should be 
to aim at its utilisation according to land use capability. The analysis of 
behaviour of sectoral and per capita incomes, examination of occupational distribu­
tion in the area and capacity of agriculture to sustain the population at fairly 
stable level of income are some of the basic pre-requisites of drawing up a suit­
able programme. Instead of operating small additive programme, a comprehen­
sive long term programme with a perspective plan covering schemes in all the 
sectors will have to be drawn up. The magnitude of such a programme will be 
so large that centre's assistance over and aobve plan ceiling will be essential. Such 
central assistance should bear some definite proportion to toal financial com­
mitment of the programme. (R. 105.) (Paras. 18.8.5. to 18.8.6.). 

19.17.6. Need for reorientation of the ' area programme ', has been since recog­
nised by Planning Commission also which has laid down in their approach to the 
Fifth-Plan, that such programme will have to be integrated with the overall 
development measures. (Para. 18.7.8.). 

Bombay: 

Dated: 

S. E. SUKTHANKAR, 
Chairman. 

B. A. KULKARNI, 

Member. 

M. A. TELANG, 

Member. 

M. A. CHITALE, 

Member. 

S. P. PIMPLIKAR,. 
Member. 

B. S. SHESHGIRI, . 

Member. 

V. H. SAlGIALKAR, 

Member Secretary. 

Note.-" R " in the bracke~ indicates recommendation. 
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ANNEXURE l 

Fact Finding Committee for Survey of 
Scarcity areas in the State­

Appointment of-

GOVERNMENT OF MAHARASHTRA 

REVENUE AND FORESTS DEPARTMENT 

Resolution No. SCY-5672/77052-J 

Sachivalaya, Bombay-32 (BR), dated the 23rd August 1972 

RESOLUTION 

The Government of Bombay had appointed a Fact Finding Committee under the Chairmanship 
of Shri N. S. Paradasani to examine the economic conditions in all the areas in the Bombay State 
with a Tiew to assessing the facts of recurrent famine and scarcity conditions, to survey the relief 
measures undertaken in the precarious areas in the past during the famine and scarcity conditions, 
and to make recommendations as to the future preventive and ameliorative measures to deal with 
similar threats. The Fact Finding Committee was required to work as a Study Group under the 
Committee of Secretaries on Scarcity Enquiry which was constituted by Government Resolution 
No. SCY-5659/47650-Q, dated the 30th March 1959. The Fact Finding Committee submitted its 
report on 21st April 1960. 

2. Conditions in Maharashtra State during the 12 years since the Committee submitted its 
report have changed very considerably. The existence of scarcity conditions in a greater or lesser 
degree has been noticed in many areas not been mentioned by the Paradasani Committee. The 
year 1966-67 witnessed the emergence of scarcity conditions in large parts of Maharashtra State. 
During the year 1970-71 and 1971-72 scarcity conditions of a severity and magnitude not witness 
before in this State during the last 50 years or more exhibited themselves. The annewari in 19,050 
villages and in 10,393 villages was below 4 annas and it was between 4 and 6 annas in 4,011 and 
4,294 villages in the year 1970-71 and 1971-72 respectively. Relief had to be provided to the agri­
culturists and agricultural labourers who were affected by this distress and employment had to be 
found in these areas for several lakhs of people. At the peak of the scarcity season in the year 
1970-71, Government was charged with the responsibility of providing employment to nearly 
15 lakhs persons. 

3. The year 1972-73 which has just commenced forebodes distress in large parts of Maharashtra 
for the third year in succession. Acute scarcity of drinking water and diminution of the water 
table have also been the inevitable consequence of scarcity conditions for the last two years. 

'4. The problems of,the chronically drought affected areas have also now been engaging the 
attention of the Government of India and detailed schemes for the permanent amelioration of the 
scarcity in the worst affected areas have been formulated by the State Government with the approval 
of the Government of India. These schemes have been in existence for the last two years and 
the Government has every reason to hope that the implementation of these schemes will go a long 
way in the substantial reduction of the distress in these parts of Maharashtra. 

5. Nevertheless in the circumstances mentioned above, Government feels that the time has 
now come for a fresh detailed enquiry into the conditions of the areas permanently affected by 
scarcity with a view to assessing-

(a) preventive measures that can be taken up to alleviate and if possible eliminate scarcity; 

(b) the policy with regard to the taking up of irrigation (major, medium and minor) and oth<:r 
productive works in these areas; and 

(c) measures of relief and rehabilitation with a view to preventing the gradual impoverishm~nt 
of the population in these areas and providing them not only with employment but also ensunng 
the supply of essential articles of food at reasonable rates. 

6. Government is, therefore, pleased to appoint a Committee to go into all these matters, The 
names of the members of the Committee v.ill be announced separately in due course. 

7. The terms of reference of the Committee shall be as follows:-
(1) To review the conditions obtaining in Maharashtra State subsequent to the submission of 

the report by the Paradasani Committee with particular reference to the question of the improve­
ment or the deterioration in the economic conditions in these areas, the reduction or dis:1ppearance 
of scarcity in these areas and the emergence of conditions of distress in the areas o!.h;r t.lu11 
those in which such conditions were noticed in the past. 
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(2) In the light of the changed circumtaces since the Committee submitted its report, to 
identify those areas of the Maharashtra State in which conditions of scarcity have become frequent 
but which do not appear in the report of that Committee. 

(:!) To survey the relief measures undertaken in the affected areas during the conditions of 
scarcity, to assess their effectiveness in relieving distress as well as to report on the potentiality 
of these measures for the permanent rehabilitation of these areas. 

(4) To assess the working of the rehabilitation schemes undertaken by the State Government 
with the approval of the Central Government in the drought prone areas, to report on their 
utility and to suggest modifications, if any, in these measures. 

(5) To consider and report on the question whether there is any need for dividing the affected 
areas into groups depending upon the frequency with which they are affected. 

(6) To consider whether the present criteria i.e. annewari, rainfall etc. for determining the areas 
affected by scarcity are adequate and if not to suggest other criteria which may be adopted for . 
the identification of such areas. 

(7) To make recommendations as to future preventive and amelioration measures to deal with 
similar facts. 

(8) To suggest modifications, if any, required it} the organisation, administrative and financial 
procedures etc. in order to implement relief measures with the utmost of expedition 
and efficiency. 

(9) To make such other recommendations of a long-term nature as may be necessary for the 
reduction or elimination of scarcity and other short-term measures for the effective combatting 
of scarcity conditions as the Committee may deem necessary. 

8. The Committee shall submit its report to Government by the 31st December 1972. 

9. This Resolution issues with tile concurrence or the Finance Department, vide its un-official 
reference No. F. D./11798, dated the 2nd August 1972. 

By order and in the name of the Governor of Maharashtra, 

(Signed) W. G. RANADIVE, 
Under Secretary to Government, 

Facts Finding Committee-

For Survey of Scarcity areas in the State­
appointment of-

GOVERNMENT OF MAHARASHTRA 

REVENUE AND FORESTS DEPARTMENT 

Resolution No. SCY-5672/77052-J, 

Sachivalaya, Bombay-32 (BR), dated 19th October 1972 

Rtad-Government Resolution, Revenue and Forests Department. No. SCY-5672/77052-J. 
dated 23rd August 1972. 

RESOLUTION.-Under the Government Resolution, mentioned above, Government has appointed 
a Committee for a fresh detailed enquiry into the conditions of the areas permanently affected by 
scarcity with a view to assessing:-

(a) Preventive measures that can be taken up to alleviate and if possible, eliminate scarcity; 

(b) The policy with regard to the taking up of irrigation (major, medium and minor) works 
and other productive works in these areas and 

(c) measures o Jrelief and rehabilitation with a view to preventing the gradual-impolerishmenl 
of the population in these areas and providing them not only with employment but also ensuring 
the :oupply of essential articles of food at reasonable- rates. In para 6 of the said Government 
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Resolution, it is stated that the names of the members of the Committee will be announced in 
due course. Government is now pleased to constitute the Committee of the following persons :-

(1) Shri S. E. Sukthankar, Secretary, Agriculture and Co-operation Chairman. 
Department. 

(2) Shri M.A. Telang, Director of Bureau of Economics and Statistics. Member. 
(3) Shri M. A. Chitale, Superir.ter.dir.g Engineer, c .. r.tral Des·gr.s Merrber. 

Organisation. 
(4) Shri S. P. Pimplikar, Superintending Agriculture Officer, Amravati. Member. 
(5) Shri B. S. Sheshgiri, Retired Director of Civil Supplies. Member. 
(6) Shri V. H. Sakhalkar, Officer on Special Duty, Revenue and Member-Secretary. 

Forests Department. 

2. All the members of the Committee (except the Chairman and the Member-Secretary) will 
serve on the Committee in an honorary capacity. 

The official members shall work on the Committee in addition to carrying out the duties of their 
respective posts. Shri B. S. Sheshgiri, the non-official member shall be eligible to draw Travelling 
Allowance/Daily Allowance in accordance with the scale I laid down in Rule I (1) (1) in section I 
of Appendix XLII-A of Bombay Civil Services Rules, Volume II. 

3. The expenditure on account of the Committee should be debited to the budget head "Demand 
No. 29-19-General Administration-C-Secretariat and Attached Offices-K-Civil Secretariat-K-5, 
Revenue and Forests Department" and met from the grants sanctioned thereunder during the current 
financial year. · 

4. All Commissioners of Divisions, the Settlement Commissioner and Director of Land Records, 
the Director of Agriculture, all Collectors and concerned Departments of Sachivalaya are requested 
to ensure that necessary assistance and co-operation are rendered to the members of the Committee 
and that information called for on behalf of the Committee is supplied to it with all possible 
expedition. 

5. This Government Resloution issues with the concurrence of the Finance Department, vide 
that Department un-official reference No. 15686/2098-F-8, dated 18th October 1972. 

By order and in the name of the Governor of Maharashtra, 

(Signed) W. G. RANADIVB, 

Under Secretary to Government. 

Facts Finding Committee-
For Survey of Scarcity areas in the State­

appointment of-

GOVERNMENT OF MAHARASHTRA 

REVENUE AND FORESTS DEPARTMENT 

Resolution No. SCY-5672/77052-J, 

Sachivalaya, Bombay-32, dated 5th December 1972. 

Read Government Resolution, Revenue and Forests Department, No. SCY-5672/77052-J, dated 
23rd August 1972. 

Government Resolution, Revenue and Forests Department, No. SCY-5672/77052-J, dated 
19th October 1972. · 

REsoLUTION.-Govemment is pleased to- appoint Shri B. A. Kulkarni, Secretary to Governmen!, 
Irrigation and Power Department as an additional member on the Fact Finding Committee consti­
tuted under Government Resolution, Revenue and Forests Department of even number, dated 
19th October 1972, for making a fresh detailed enquiry into the conditions of the areas permanently 
affected by scarcity, in the State. 

By order and in the name of the Governor of Maharashtra, 

(Signed) D. V. MATHURii, 
Under Secretary to Government. 
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ANNEXURE II 

FACI FINDING COMMI'ITEE FOR SURVEY OF SCARCITY AREAS IN 
MAHARASHTRA STATE 

QUESTIONNAIRE 

I. Criteria for identification of chronically drought affected areas 

(I) The Fact Finding Committee for survey of scarcity areas in Bombay State (Pardasani 
Committee) in its report in 1960 had adopted the following criteria for identifying chronically 
scarcity affected areas-

(i) Rainfall ; 
(ii) Annewari and suspension of land revenue ; 
(iii) Declaration of scarcity in the past. 

Would you like to suggest any other criteria 'l Or would you consider above mentioned criteria 
as adequate 'l 

l2) The Indian Meteorological Department has defiited drought as a situation occurring in any 
area when the annual rainfall is less than 75 per cent of ~he normal. 

On the basis of above definition a recent study has identified the areas as drought affected where 
the above phenomenon bas a probability of occurrence of 20 per cent or more. 

What are your views on this ? 

(3) Several factors such as precipitation, temperature, wind velocity, sunshine, soil texture, soil 
moisture and antecedent rainfall interact to produce drought situation. However, the key role is 
played by rainfall and the crucial variables are its distribution, its variability and its capacity to 
meet evapo-transpiration needs. In what manner could the distribution of rainfall be used as 
criteria for identification of drought affected areas ? , 

U. Gradation of chronically drought affected areas 

The Pardasani Committee consid:red it necessary to grade scarcity areas so that those which 
suffered intensely due to failures of rainfall at frequent intervals and had, therefore, little power 
of resistance could be distinguished from others where the failures were less frequent or less severe. 
The Committee had graded such areas as follows:-

Category of area Description 
A Total or almost total failure of crops once in ~hree years. 
B Total or almost total failure of crops once in six years. 
C Total or almost total failure of qops once in ten years. 

Would you consider the criteria adopted by the Pardasani Committee as adequate for the grada­
tion ? Or would you like to suggest any other criteria ? 

Ill. Influencing factors 

(i) Some areas, which were recurrently affected by scarcity conditions in the past, are said to 
have developed over a period of time into scarcity resistent areas. Have you come across any 
such phenomenon? What factors you consider have contributed for such a development ? 

(ii) Scarcity conditions are said to have become manifest in recent years in some areas which were 
free from scarcity conditions in the past. Have you come across any such areas? What factors 
in your opinion are responsible for such a change ? 

IV. Relief measures 

(1) As soon as scarcity conditions become manifest in any region, test scarcity or relief works 
are required to be started in the affected areas according to the standing instructions of the Govern­
ment. Does this happen? Or, is there any appreciable time lag in starting such works? 

(2) The purpose of the scarcity relief works is to relieve immediate distress and also help in 
permanent rehabilitation of the affected areas. What are your suggestions with reference to the 
following aspects of the relief works :-

(a) Adequacy and scope of relief works. 
(b) Priority in the types of relief works to be undertaken. 
(c) Short term and long term measures for making the areas scarcity resistant ? 
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(3) Have you any suggestions regarding the implementation and organisation of relief works-
more specifically on-

(a) Procedure for selection of works. 
(b) Agency for implementation and execution of relief works at various levels. 
(c) Co-ordination of relief works, inter se and with normal works in the affected areas ? 

(4) What are your views on the level of wages (during the scarcity period and return to normal 
conditions) and method of payment of wages ? 

V. Drought Prone Areas Programme (Centrally Sponsored Scheme) 

(1) Have you any suggestions in respect of priorities in a master plan for the development of 
drought prone areas ? 

(2) What are your views for implementation of drought prone area programmes with specific-
reference to-

(a) content of the programme for permanent improvement of land ; 
(b) integration of the programme with the rest of the development activities ; 
(c) employment ? 

VI. Irrigation 
(1) What do you think should be the priority in the various types of irrigation works to be under­

taken in the drought prone areas? 

(2) Have you any suggestions regarding the pattern of crops to be grown in the irrigated lands. 
in the drought prone areas and differential irrigation rates to promote such cropping pattern ? 

VII. Soil Conservation · 
(1) Do you feel that the Soil Conservation works presently being carried out in drought prone 

areas are adequate in reducing the intensity of scarcity conditions? If not, what other measures 
can you suggest for inclusion in the Soil Conservation Programme ? 

(2) At present the Soil Conservation Schemes are required to be processed through the provisions 
of Land Improvement Scheme Act (1942), which requires minimum period of about 4 months to 
start the actual field work. Would you like to suggest any improvement in the present procedure? 

(3) Do you agree that the Soil Conservation measures, such as contour/graded bunding, nalla 
bunding etc. help in reducing the intensity of scarcity conditions ? 

(4) What is your experience about the rise in the water table on account of bunding works under­
taken in the drought prone areas? 

(5) Have you any suggestion regarding the improvement in dry farming methods to make them 
more effective ? 

VIII. Afforestation 
May we have your views on the effectiveness of afforestation measures in relieving scarcity 

conditions ? 

IX. Drinking water 
What types of permanent measures would you like to suggest to ensure minimum supply of 

drinking water even in the scarcity period? 

X. Credit 
May we have your views on the existing system of rural credit (short term, medium term and 

long term) with particular reference to the following aspects :-
(a) Adequacy ; 
(b) Timeliness ; 
(c) Need for a different policy in chronically drought affected areas ; 
(d) Credit policy as an instrument in making areas scarcity resistant ? 

XI. Finance 
During the period of scarcity there is a considerable strain on the financial resources of the 

Government. Can you suggest any method of financing the relief me~1sures and the development 
programmes in drought alfected areas ? 
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XII. General 
(1) It bas been suggested that in drought prone areas the emphasis should be on the dev.elopment 

of non-agricultural activities rather than on agricultural activities. Do you subscribe to this view ? 
Have you any suggestion on the types of non-agricultural activities? 

(2) Have you any suggestion for the optimum utilization of water resources (rainfall, surface 
water and ground water) in drought prone areas ? . 

(3) Have you any suggestions in respect of priorities for drought prone areas programme with 
reference to water utilisation for-

(a) drinking water ; 
(b) industrial use ; 
(c) raising of crops/pastures/trees ; 
(d) animal husbandry ; 
(e) any other uses ? 

(4) Have you any suggestions regarding problem of development of scarcity areas which, in your. 
opinion, are not adequately covered by replies to the foregoing questions ? 
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Date 

13th November 1972 

14th November 1972 

15th November 1972 

16th November 1972 

20th November 1972 

21st November 1972 

22nd November 1972 

23rd November 1972 

24th November 1972 

27th November i972 

4th December 1972 

5th December 1972 

6th December 1972 

7th December 1972 

11th December 1972 

12th December 1972 

13th December 1972 

14th December 1972 

15th December 1972 

22nd December 1972 

27th DecemQer 1972 

28th December 1972 

29th December 1972 

5th January 1973 

Dr. L. V. Agashe 

Shri K:; N; Ambike .. 

ShriS~Buit 
Shri W. D. Bhide 

Dr. S. ~Chopde 

Shri C. N. Chari 

Shri S. M. Dahat 

Dr. R. B. Gupte 

Shri S. G. Katdare .. 

Shri Kamat 

Shri V. V. Kale 

Shri S. T. Khare · f 
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Tour Programme District 

Aurangaba!l. 

Bhir. 

Osmanaba!l. 

Sholapur. 

Jalgaon. 

Dhulia. 

Nasik. 

Ahmednagar. 

Poona. 

Poona. 

NagpurfBhandara. 

Nagpur/Chandrapur. 

Nagpur/Wardha. 

.. · Yeotmal/Amravati. 

. ~ 

ANNEXURE IV 

Poona/Satara. 

Sangli. 

Kolhapur. 

Jitatnagiri. 

Kolaba. 

Poona. 

Buldhana/ Akola. 

Nanded/Parbhani. 

Aurangabad. 

Thana. 

Officers "ho assisted the Committee 

Chairman Board of Technical Examination, Bombay. 

Superintending Agriculture Officer, Aurangabad. 

Chief Conservator of Forests, Poona. 

Superintending Engineer, (P.H.) Deputy Secretary, I. & P. D. 

Director of Agriculture. 

Director of Geology and Mining. 

Superintending Agriculture Officer (Soil Conservation) io 
Director of Agriculture. 

Prof. of Goo logy, Engineering College, Aurangabad. 

Deputy Director of Agriculture in Director of Agriculture. 

Chief Soil Specialist in Director of Agriculture. 

Deputy Director of Industries. 

Chief Engineer, (P. H.), Joint Secretary, I. & P. D. 



Shri I. M. Koreshi 

Shrift. G. Kundalkar 
0 

Shri R. S. Muzumdar 

Shri P. B. Mor.ie­

Shri R. J. Oak 

Dr. H. S. Pawar 

Dr. K. S. Pharandc .. 

Shri D. D. Ranadivc 

Shri W. G. Ranadivc 

Shri G. R. Shirpurkar 

Shri V. Subramanian 

Shri M. Subramanian 

Shrl S. B. Sane 

Shri D. G. Tun~ 

Shri S. S. Tinaikar 

Shri K. K. Uppal 

Shri Venkatraman, 
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Assistant Chief Conservator of Forests. 

Statistician Director of Agriculture. 

Deputy Secretary, Revenue and Forest Department. 

Deputy En&ineer, Central Designs Organisation, Bombay. 

Joint Director of Agriculture. 

Vice-Chancellor of Mahatma Phule Krishi Vidyapeeth, 
Rahuri. 

Principal, Agricultural College, Poona. 
' 

Director of Animal Husbandry. 

Under Secretary, Revenue and Forests Depaxtmentnt. . . 
Superintending Agriculture Officer, Nasik. 

Secfetary, I, Revenue and Forest Department. 

Director of Industries. 

Deputy ¥.ngincer, Central Designs Orpnisation,, :Bombay 

Deputy Secretary, Planning Department. 

Director of Transport. 

Secretary ll, Revenue and Forest Department. . . . 
Director Ground Water Survey Agency. 


