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SUMMARY OF CONCLUSIONS AND RECOMl\IENDATIONS 

1. INTRODUCTION 

1. Apart from the size and the geographical 
spread of the drought prone areas, another 
importarrt consideration why it is necessary to 
formulate and implement an appropriate deve
lopment strategy for these arell$ i::~ :that the)• 
represent a major factor contributing to regional 
imbalances in developme!ll of th~ country. 

[PARA 1.5] 

2. As compared to other areas, the drought 
prone tracts are more vulnerable to ecological 
degradation, leading to an increasing economic 
dependency and sociaJ deprivation. [PARA 1.71 

2. CRITERIA FOR· DELINEATION OF 
DROUGHT PRONE AREAS 

3. The water balance technique seems to be 
the logical approach for the objective of drought 
prone, area delineation. This approach takes into 
accoune precipitation, el:_apo"transpiration and 
soil moisture. storage and atl'ef!1pt3 to arrive at 
a balance between Wtiter income and water /on. 
The, Committee is of the view that while 1'his 
may be an ideal approach, it does not appear to 
be practical .at this s1'age for delineatiQ.n purp_o
ses owing ~o paucity of e_xperimental data on 
evapo-transpiration, soil moisture over the semi
arid and l'ropical regiol19 and evolution of appro
pridte area specific agro-climatic model.r. A.r 
the objective of ·this Com1J1ittt!_e i.r drought prone 
are(J amelioration for planning and implemen
tation of programme.r for l'hi.r purpose thi:~ ·ap
proach will be ideal, provided 'the basic data on 
the essenNals can be developed. This will, how
ever, take, time. Our objective being to find 
means of- increasing and stabilising producl'ivity 
in the concerned area, it seems reasonable to 
follow, for our purposes · ti .Jynoptic definitio'! 
that a Block can be defined as drought affect~d 
if the pattern & quantu!n of rain-precipitation, 
during the main crop season of the area, make;, 
the traditional cultivation of the main crop of 
Vhe area hazardous in three years or more oue of 
every 10 year.r. [PARAS 2.14 & 2.15} 

4. Till the necessary data is collected, and 
a scienNfic assess111ent of drought prone Blocks 
is done, the present area brought under a drought 
prone area programme may continue ~o be hand
led under the :1pecial area programme.r. It has 
been pointed out to the Committee during its 
discussions with ~he States that even followinr, 
the, criterion now prevalent on the basi.r of which 
pre(>ent identification ha.r been done, there are 
marginaJ areas of Blocks which need to be 
brought within ~he drought prone area pro
gramme. The Committee would recommend that 
any such case.r should be examined on merit on 
the existing definition and brought wDihin 
the programme if they qualify. At the same 

time keeping in view tile recommendations of 
the Nalional Commission O!l Agriculture that a 
periodic review of these areas is necessarv 
be,cause of the developmwts that are COJJtinot
ously l'aking place, it would only be reasonable 
to expect 1/ult those Blocks which have already 
come to a level of development which will put 
them ot.t.soide the clrougfl;- prone area category, 
should be removed fr:Jm the programmt'. 

[PARA 2.16] 

5. Whilst some new areas may qualify, some 
existing areas have to be deleted as non-qualify
ing. The Committee would, however, emph{l
sise l'hat a scientific delineation of areas i.r re
quired if a scie~ific answer is to be found for 
the amelioration of the defect. [PARA 2.17] 

6. The list of the Districts and the Blocks in 
the, Stdte concerned which have been identified 
on the basis of the. recommendation~ made by 
the National Commission on Agriculture and 
which have been taken up under the desert deve
lopment programme, these may be looked into 
in case there has been any reorganisation of 
Districl's or block:!. [PARA 2.21] 

3. REVIEW OF PAST AND CURRENT 
PROGRAMMES 

7. The presen.r approach is mainly confined 
to development of agriculture and allied sectors 
wiL'h il.r major focus on restoration of the eco
logical balance. But for an integrated develo;J
ment of any area, agricultural sector alone can
not help to achieve the desired objectives. Oi1e 
oj the major re,asons /or del'erioration in eco
logical balance in these areas is the excessive 
pressure of population on 'land. Without provi
ding alternative sow'ce:!l of income, imy attem-pt 
l'o promote optimum use of land and water can
not succeed inspite of the improved dry land 
agricultural practices. [PARA 3.54] 

8. Comprehensive planning aiming at alrow1d 
development oj the area hru yet to be taken up. 
Eve_n the basic survey of exi:!lling resources has 
not been completed and there has been lack of 
coordination between various agencies and pro
gramme~ in l'he district for development. 

(iii) 

[PARA 3.54] 

9. The present concept is supposed to be 
based on the watershed approach. It was how
ever only during lm~ two or three year.r of the 
programme thm attempts are being made- to 
try out thi11 concept and that too in a few dist
rict.r of Gujarat and Rajasl'han. But in mo~·t 
other district.r, sectoral officer::~ con:~idered 
DPAP and DDP only tU a source. of additional 
funds and intensified their aetivilies wil'hout anv 
attempt for integrated watershed development. 



The fundamenl'a! objecti~es of restoring ecolo
gical balance had not thus been able to get the 
desired attention. [PARA 3.55 & 3.56] 

10. Though in some . dis/riots there was a 
mention of division of the. district into major and 
sub-wdJersheds in the master plan, the acl'uul 
planning and implementation were not done '!~' 
the basis of watershed approach. In ITWSt diS
/riel's, the land and roil capability surveys, the 
resources inventory etc. have not been fully 
completed. [PARA 3.57] 

11. In an integrated area development pro
gramme for the effective implemental'ipn of the 
appwach, funding and expenditure should be 
controlled by ~he same a,:ency. Unfortunately, 
however, this is not so. The programme for 
infraS'Iructure development is substantially de· 
pendent on outlays in the State Sector. The 
priorities of the State organisations controlling 
such outlays meant for the entire State is, how
ever, Seldom in compaiibi/ify with the prioritieY 
of the drought prone area development adminis
tration. [PARA 3.61] 

12. Conceptually, an area development pro
gramme cannot (/J'Id should not be designed on 
the basis of a cerl'ain fixed sum of money being 
repeated every year. Moreover, infrastructure 
such as dairying, roads, electric 'transmission 
lines, have their impact ot•er areas much larger 
than the blocks and even sometimes a disl'rict. 
The present sys-tem of funding leaves, therefore, 
much 'to be desired. [PARA 3.63] 

· 13. There. is now sufficient technology avail
able for increasing productivity in !'he drought 
prone areas of the country except in extre
mely difficult 1(/J'/d and tvqter situations. What 
is lacking, however, is an aggressive adapl'i.ve 
research and technological transfer program11Je 
through a proper extension m_achinery. 

[PARA 3.73] 

4. STRATEGY OF DEVELOPMENT 

14. A block should b_e the local area for 
assessing drought proneness-. On the principles 
ev.olved by the Department of Me!'eorology for 
assessing recurrence of the period of high defi
ciency rainfall, an exercise should be done 
immediately to as-sess the position in the various 
blocks falling broadly in the region of the pre
sent drought prone ·areas demarcated in country. 
This exercise will be more relevant to the objec
tive the Commirtee is ~eeking than a broad 
classification by regions. [PARA 4.4] 

15. Experience over the years has- shoWil 
that f)very year some part of this vast country 
or l'he other is susceptible {o drougHt. Where 
the drought is severe, relief measures are the 
obvious answer. The entire country cannot be 
droug~ proofed. In che chronically drought 
affected areas, 1'he econo_my of the population 

(iv) 
can be, improved optimally with potential avf!il
able in the environment to tide over the bad 
years. [PARA 4.5] 

16. Till l'he delineation under the new crite
rion is done with the necessary field data, the 
present area delineated as chronically drought 
prone may continue to be dealt with under the 
special arep programme. [PARA 4.6] 

17. The problems of the desert areas are 
different in m(/J'Iy ways from those in the semi
arid and dry sub-humid regions. An analysis 
of ~he situa1'ion shows g very complicated trend. 
Total cultivated area is much less than total 
areas available for cultivation. Animal wealth 
is under-exploited insplte of the fact that the 
tract can boast of the best Indian dual purpose 
breeds of. cattle, and recognisable breed of sheep. 
The livestock economy is migratory in character, 
mainly due to lack of all the year aruond graz
ing and water facilities. [PARA 4. 7] 

18. In dltempting the development of arear, 
the restoration of the ecological balance between 
the water, the soils, the, plants, the human and 
animal population should be a basic consider:J
tion and should underline the development stra
tegy. It indicaJes the need for bringing abput 
an appropria~e land I}Se pattern which will be 
conduci.ve to attaining the necessary ecological 
balance. [PARA 4.8] 

19. There is sufficient {echnology available 
for increasing productivity in drought prone 
areas of ~he coum'ry except in extremely difficult 
land and water situations. An agressive adap
tive research and technological transfer through 
a proper extension machinery should be able to 
increase, productivity substantially. [PARA 4.11] 

20. The aim and concept as outlined by the 
Committee in para 2.12 of Chapter 2 of its 
report on "Organisation of Administra1'ive and 
Financial Structure for Backward Area Develop
ment", should be to improve the quality of life 
of the. people in the back}Vard areas. Policies afld 
programmes s-hould be conceptualised and desig
ned, keeping &his overall COIJCept in view, and 
administrative, social and economic institutions 
adapted and adjusted towards this end. 

[PARA 4.14] 

21. While a comprehensive frame will be 
the ultimdte objec!'ive, the spread and the expec
tation will have to be adjusted to the present 
level of abrorbable capacity of the populal'ion 
of new 'techniques and skills and the capacity of 
the administration and iiiStilutions to cover l'he 
field in the comprelumsive r11an~Jer required in a 
backward area. Under this approach, it should 
be borne in mind that the programmes, would 
have to be both area and beneficiary oriented. 
For beneficiary oriented programmes, "family" 
should be. · regarded as- basic human unit for 
.planning and development and for the area 
planning and development "Block" should be 
taken as the unil'. [PARA 4.14] 



22. The whole country has been covered by 
aerial photography in black and white and this 
is to be repeated at an imerval of 5 to 10 years. 
The Survey of India gets the areas photographed 
-and the photo interpreta_tiq_n techniques have 
been very well developed, where one can see 
many things>. We can interpret the photographs 
in terms of geology, geomorphology, geohy
drology, land use, soils and forestry and they 
give us very specific information and detailed 
maps can be prepared co~ering all these aspects. 
Combining all the data and map9 available with 
suitable ground level, )lie can prepare optimal 
land use and land capabality maps, which would 
provide t'he basic guideli11es for planning for 
agricultural and other de1·elopment. This tech
nique can be used on a large scale, district-wise, 
region-wise and basin-wise to study in a scientific 
manner, our renewable resources for a proper 
land soil water management. [PARA 4.16] 

23. The effect of drought is a /.ack of water 
balance which involves the soil structure, evapo
transpitdtion conditions of the various crops> of 
the area and the rainfall pattern during 1'he main 

(v) 

. rainfall season. This requires a much more de
tailed analysis of the environmental conditions 
for proper guidance on th~ types of crops a!ld 
their varieties to be grown, proper land use in 
utiiising pasture development, horticulture, 
plantations and forestry tv make maximum use 
of the environmem'al conditions and land quality 
avaitable. Utili~ing the macro guidance given by 
. studies on the lines done by the CAZRI fq_r 
districts in Raja91han, the position will have to 
be refined for each block by suitably constituted 
inter-departmental groups, which will, after foe'!/ 
check of the various parameters and the screntz
fic knowledge then available, guide the extension 
workers in the types of lqnd use l'hat can be 
introduced, with profit. [PARA 4.17] 

24. The CAZRI may train state level teams 
to carry out macro surveys in the droughl' prorte 
areas as has been done by them in Rajasthan. 
These state-level teams must have the nece:Jsary 
'technical expertis>e l'o ]11rtheJ:, refine the macro 
.studies and ·to give recommendations at the 
block level for extension purposes. The Ministry 
of Agriculture may form a Working Group to 
develop this concept of a technical study team 
at the State level to perform this necessary fun~
tion for drought prone area development. Tht9 
working group may also go into the adaptive 
research work that will be necessary in each 
stage ro refine ~he macro research conclusions 
on a location specific bqsis for the drought 
prone •areas and identify Uhe farmS. and ~he 
groups that will do the necessary adaplt_ve 

research. [PARA 4.18] 

25. The States had been advised to form 
Land Use Boards which would undertake this 
work in the Stdtes>. The Ministry of Agricul
ture is at present performing the functions of 
c;oordinati11;: this work at the Central level. l! 

was enl'isaged that a proper Land Use Board 
will be conlflituted at the Centre. The Com
mih'ee places great reliance on a propa laird 
use capability survey, particularly, in the 
drough~ prone areas, for 11raximising productivity 
of land under the hostile em•iromner!l 

[PARA 4.19] 

26. The basic sphere dominating the farm 
population is the possibility of drought and 
the famine, forcing i! to produce as much 
as possoible in a normal area not only 
for l'he home consumption but also as carry 
01•er for the next year w:zen the food crops may 
fail. This fear complex leads to bad land use 
and anyhow does not s<~tisfy the reqrrireme!JtS 
for foodgrains. If the farm population is to 
be brought ou1' of this fear complex, and persrra
ded to grow more valuable cash crops on tltgt 
land, which is now possible by the technolocy 
.available, or change over to pasture develop
ment and animal husbandry, there muS't be 
some guarantee that they will get their food 
requirements throughout tlze year at a reasonable 
price_ from nearby fain price shops. The country 
with its vast food distribution organisal'ion rs 
now in a position to give this guarantee provi
ded the requirements ar~ estimated in detail at 
the block level, adjusting requirements to the 
changes in cropping that ha1•e taken place and 
providing the necessary foodgrains 1'hrough the 
season at nearby fair price shops>. The Com
mittee would spedjally draw dttention to this 
support for a proper land use strategy . 

[PARA 4.21] 

27. There are lot of research findings avail
able in the All India Coordinated Research 
Project for Dryland Agriculture. A continuous 
up dating of 'the technology hw to be done in 
order to refine the field le1•el advice to the ex-
tension organisation. [PARA 4.22] 

28. Uni-disciplinary research now generally 
· prevalent in the Agricullrl7al Universities and 

Parallel Research being carried on in various 
institutions--Central and State-in various 
aspects of the sciences have to be brorrght 
together in a multi-disciplinary applied research 
programme in order to solve the specific pmbl-
lems of drought prone areas. [PARA 4.22] 

29. A joint team of the, /CAR and the 
World Bank had recommended the constitution 
of regional research cen(res on a mrrlti-discipli
nary baris by Agricultural Universities in the 
country to deal sopecifically with a multi-disci
plinary approach to. regional agricultural pro
grammes including crop husbandry, animal 
husbandry, forestry, horticulture, and fishries. 
The Commill'ee will strongly recommend that 
this concept already enshrined in the reports of 
the Joint Committee be translated into effect 
by !CAR whether the World Bank iso financin{l 
the same or not. Such multi-disciplinary re
gional research centres ht each of many different 



regions of drought are l'ital to support the 
drought prone areas amelioration programme. 

[PARA 4.22] 

30. Whereas a lot can still be done by tapping 
available surface and ground water resources in 
the drought prone districts, it has long ago been 
realised that amelioration of drought prone dis
tricts can only be can·ied out effectively by 
transfer of water from ~ore richly endowed 
basins 1'0 'the drought prone are08. In fulurtr 
planning, the. straJegy !!'ill have to be to ensure 
that inter basin transfers are systematically deve
loped and relief given to drough1' prone areaf, 
particularly those which do not have much of 
natural precipitation. [PARA 4.25] 

31. Crops give maximum return when the 
evapo-transpiration balance· is maintained during 
the crucial periods of crcp growth. In other 
periods, slight stress can be stood by the crops 
without serious damage. A little under-waterin.¢ 
in the other period is not a serious con:rrraint. 
On the other hand, the mentality of sufficiency 
of water leads to save productivity. Here there 
is a need for 'the laboratory to gel close. to the 
land in trwwlating l'he principle of proper and 
economic water use. [PARA 4.26] 

(vi) 

32. For making better use of available water 
in drought for crops to gh·e maximum cove,rage 
in irrigation both by sel~cl'ion of crops needing 
lower water duty and by rigid control of water 
use in the irrigation systems by brirlging into 
effecl' all aids for such controls like linking of 
canals and canal controls-if this method is 
followed, may· be much o:10re than 30 per cent 
of gross cropped area wi// receive attention. This 
should be the objective. [PARA 4.27] 

33. Our firs!' objective should be to ensure 
that each family in the area gets a reasonable 
fir!n base for his economy so that in serious 
droughts only marginal help will be needed for 
the family. Thereby also large scale migration 
of man and caiNe can be pJevented. There b, 
therefore, justification for bringing in the princi
ple of social justice and equity in distribution of 
water 1'o the families. The Committee would 
recommend seriously such an approach to be 
fa/lowed, if necessary, with a legislative support. 

[PARA 4.29] 

34. In middle India, it is generally noticed 
that in major irrigation schemes main canals 
pass through deep cuttings in several reaches 
and higher lands on both sides may be drought 
affected. It is desirable that where 6uch situa
tions exist, relief is given to the drough1' affected 
area by suitable lift irrigation projects. 

[PARA 4.30] 

35. The Committee notices 1'hat generally 
minor ir.rigation schemes of surface reservoirs 
are no{ designed and con•tructed for commands 
less than in some States 200 acres and in some 

States 100 t:cres. This_ is ~ue to the responsibility 
cast on yar10us orgamsattons for minor irrigatio11 
and •thetr present capacity to survey and design 
t~e P_rojects. In drought prone areas the preci
pttatton has 1'o be consen·ed on a watershed 
basis startirlg from highest available point for 
liiforage and gradually going down and trying 70 
hold. back. tL! much a~ of the precipitation a~ 
posstble wtthm the watershed. This will require 
a system of designing small ponds and minor irri
gation reservoirs for very amall are08 of com
mand. The con:rtruction will be simple. An 
organisation will have to he given the responsi
bz'lity for planning stich water holdings structures 
on a watershed b08ia ill dro~:~ght prone areas. 
The obvious organisation would be the soil 
conservation organisation suitably stre,ngthened 
with the necessary experti~·e. [PARA 4.31] 

. 36. Ground water exploitation and conjunc
ltve use of ground and surface water will be 
an essential ingredient, in agricultural develop
ment of drought prone w·e08. In some of the 
arid and semi-arid areas the ground water- is 
saline. In such specially difficult areas, a pro
per planning of conjunctil•e use. of wline and 
fresh wat-er and suitable agronomic practices 
and selection of cultivars lolerating levels of 
salinity, will a/1 have to be filled in to the 
programme. The objective is maximum use of 
whatever water is availflhl~. In this · £Ontext, 
the large, scale experim§!.ntation by Haryan·a of 
utilis-ing saline ground water in the canal system 
is worth looking into. [PARA 4.32] 

37. The Committee recommends l'hat immed
iately ~he present stage of use of the reservoir!! 
in the various drought prcne areas, the system 
of reclamaWon and the cropping pattern may 
be investigated quickly and at le.ast within ~he 
next year a proper plan pf maxi'!!ining the use of 
such water drawn up. [PARA 4.34] 

38. As a majority of the populm'ion in the 
drought prone areas depend on land based acti
vities like crop-farming and a_nimal husbandry, 
the core task for develqpment will be to pro
mote rational Ul'ilisation of land and available 
water. The research institutions workif!g in 
agriculture and alfted sectors have evolved 
considerable amount of technology for improv
ing and stabilising the economy of watersheds 
in the drought prone areqs. . The major task 
now is its transfer, in a package, to the people 
residing in these watershed!!. [PARA 4.35] 

39. The Task Force on Rural Development as 
well as the National Commission on Agriculture 
has therefore rightly stressed that the strategy 
for development of drought prone areas has 
necessarily to be built mainly around animal 
husbandry. Animal Hus-bandry in conjunctio•1 
with dairing is considered to offer a more stable 
base than crop farming for sustained income for 
thfl, rura~ households in these areas. [PARA 4.38] 



40. Notwithstanding the land. resource conso
traints, these areas do '.Jf/er considerable scope 
for pasture and fodder development on the avail
able areas if the latest technology for fodder 
crop and pasture development e:volved at the 
Central Arid Zone Research Institute, Jodhpur, 
the Indian Fodder and Grasslands Research 
Institute, Jhansi, and other places is adopted 
appropriately. [PARA 4.41] 

41. The problem of employment- has to be 
tackled by providing oppartunitie!l in the secon
dary and tertiary sectors. Unless the indus
tries and service sectors gbsorb 1'he unemployed 
and under employed, it will not be possible to 
reduce the pressure on land in the watershed 
area. These areas, howwer, have good poten
tial to provide employment in the non-agricul
tural sector. Some of the drought prone distrz"cts 
have very good industrial resource!/ like lime
stone, bauxite and manganese. [PARA 4.42] 

42. For· 1'he development of industrial sector 
in the drought prone areas, the growth centre 
approach will have to be synchronised with the 
watershed approach so that a clear appreciation 
might emerge on the extent to which the plans 
for secondary and tertiary sectors are com
plementary and supplementary to the land based 
activities. . [PARA 4.43] 

43. In the context of de1·elopment of drought 
prone areas, where new activities or functions 
are proposed, their location becomes extremely 
important because such location at appropriat_e 
places will start g chain reaction of development 
with far reaching effect!/. Thi!_refore, an under
standing of functional inter-relationships in 
space goes a long way towards the development 
of a drought prone area. Further, decentralisation 
and the actual location of functions need to be 
done with in the framework of a region encom
passing bo:'h urban and rural sectors. [PARA 4.43] 

44. ·In relation to the drougHt prone llreas, 
separation of urban and rural areas !lpells harm 
from the point of view of the overall develop
ment of the region and its impact on the people. 
In the drought prone ureas, a gradual urban 
rural continuem_ should de1·elop with the inten
sity of wdtershed approach · combined wi1h 
growth centre concept. The Committee has 
already dealt with this uspect in its report on 
Industrial Dispersal and on the development of 
village and cottage Industries. [PARA 4.43] 

45. From many drought prone areQ3 iri l'he 
country there is seasonal out-migration of vari
ous types of labour to take advantage of the semi
skilled labour opportunities available in · the 
large scale indU!Itrial ancl construction develop
ment taking place in the country. There has 
also been seasonal migration during the agricul
tural season like the .~owing season and the 
harvesing season to the more agriculturally 
endowed areas to supplement rh~ local labour in 
2-631 P.C./ND/81 
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¥he· crucial operations: In planning the deve
lopment of a drought prone area, these out
migration opportunities should not be lost sight 
of. [PARA 4.44) 

46. 1t has been noticed that intensive agri
cultural activities in many parts of 1'he endowed 
areas has resulted in high wage employment t.l 
a large number of out-migrants from the poor 
agriculi'ural areal/. It may be necessary to assess 
these opportunities and utilise them instead of 
trying to keep back people in the drought prone 
areas under low wage employment schemes like 
rhe Employment Guarantee Scheme in Mahara
shtra. [PARA 4.44] 

47. Many large projects like irrigation pro
jects· in the country are today suffering froiTI 
lack of the right type of semi-skilled labour 
for completing their work on schedule. There 
is scope here for increasing the number of semi
skilled klbour who can get into these opportu
nities. The obvious places to look for such 
labour for upgrading their skills are the drought 
prone areas of the country. The Committee 
would emphasise that in planning labour for the 

. people in the drought prone areas, the question 
of skill and wages should be kept clearly in 
mind. Whether withi~ the area or by out-migra
tion if the family can earn more and cross the 
poverty line, every step should be taken to see 
thdt the people are advised in the correct direc
tion. Particularly, wlum moving large masses 
of _labour to new opportunity centres, a good 
deal of State suppon in organisation and move
ment will be necessary. [PARA 4.44] 

48. As development takes place alongwith the 
desired .lines, many agricultural commodities for 
local processing and semi-processing will be 
·available. Extraction of sunflower oil, milk 
processing, wool grading and preliminary pro
cessing are instances. The xope for such eco
nomic activity needs to be assessed in each area 
and processing units located, where fea!lible. 

[PARA 4.45) 

49. The provzs10n of drinking water supply 
is an important elemen't i11 any programme of 
development in drought prone areo,s. These 
areas experience acute scarcity of drinking water, 
both for human popukltion as well as live9tock, 

· because of low rainfall. In fact, no develop
ment of livestock is possible in potential areas 
without 'the facility of drinking water. Priority 
attention, therefore, needs to be given to locating 
sources of drinking water in those areas. 

[PARA 4.46) 

50. ·Since there iS paucity of local water re
sources, water has to be inducted from outside 
the arid zone. The Rajasthan Canal Project is 
an instance of such an effort. Thw canal is de
signed to irrigate areas along the western bonu
dary of· Rajasthan but the interior desert area3 
do not derive any benefit from it. The pro;ect 



(viii) 

should be recaSt to exclude unsuitable lv'.eas, 
where the cost of land levelling and develop
ment will be high and to construct life canals 
to take some waterdeept:r into the deser.t with. a 
view to bringing more areas under irrigation 
and extending the bene1~ to a larger section 'of 
the community. A beginning has already beim 
made in this> direction. [PARA 4.47] 

51. For maximising !he utilisation of the 
scanty rainwater, suitable water conservation 
techniques like Khadnis, baridhis and alhandhis 
will have to be adopted on a larger scale. 

[PARA 4.48] 

52. In the early stages of development of the 
canal command areas, there will be water to 
spare in 'the canals. This opportunity needs to 
be utilised. As water becomes available in an 
area, a large xale programme of tree plant5J
tion, raising of shelter belts and wind breaks 
imd rejuvenation of vegeiable cover will have 
'to be undertaken. This programme will arre:# 
wind erosion, sand blowing and sand casting on 
arable fields and also reduce the des>iccating 
effect of hot winds on crops. [PARA 4.49] 

53. The economy of the desert area should 
contiJJUe to be mainly animal husbandry orien
ted. The desert area has a natural endowment 
of several good breeds of cattle and S'heep. A 
major thrust of the development programme has 
to be on the prevention, in a large measure, 
of the noinadism of the cattle breeders and 
sheep owners. An organised programme of 
livestock development will have stabilising influ
ence. [PARA 4.50] 

54. In canal. command areas dairy develop
ment and milk chilling centres and milk pro
ducts factories should be undertaken. 

[PARA 4.50] 

55. In the arid areas the major emphasis has 
to be on sheep development. The good breeds 
of sheep available in this region oan be further 
improved both for wool and mutton. [PARA 4.51] 

56. Apart from improving the quality of 
sheep, wool shearing and grading centres hal'e 
to be established and arrangements made for 
wool and meat marketingl'. Another dimension 
to this development is the possibility of creating 
more employment in the cottage industry by pro
cessing the wool locally. For 'this, adequate 
extension support will be necessary. [PARA 4.51] 

57. Attenfion has therefore to be paid to large 
scale development of pastllres, regulated graz
ing to prevent over use and creation of gravs 
reserves and fodder banks for supply of hay in 
scarcity years. In canal command areaS', the 
cropping pattern has to be adjusted to bring 30 
per cent of the area under fodder crops in mixed 
farming. ~ARA 4.52] 

58. The cold deser't in. the country occurs in 
Ladakh valley in Jammu and Kashmir. Tlze 
!-aha~ I Spiti Valleys 01ul the Kinnaur region 
zn Hzmachal Pradesh are also considered as 
c;old semi arid. The population in these areas 
zs sparse. The extreme climatic conditions 
lack of communication and the level of educa: 
tum make development of these areas a diffi
cult task. All efforts made so far to develop 
these areas achieved little success. The Com
mittee would, however, like to emphasise that 
the available information is not su[ficieltt for 
formulating the strategy for development and 
indicating the /easibility of different program
mes. In our vzew, many more inveS'tigations 
and more extensive research based on local en
vironmental conditions--physical and soclo
economic are required before viable economic 
programme can be impleme,nted effectively in 
these areas. This haS' to be given the top most 
priority. [PARAs 4.53 & 4.56] 

5. W .1\TERSHED APPROACH 
59. For a complete waterS'hed approach one 

has l'o bring soil conservation measures, water 
conservation and S'torage measures, dryland 
farming, animal husbandry, afforestation and 
minor irrigation as 'the minimum number of di.'l
cipline under a coordinated approach. At 
present, the wa!'ershed approach in the DPAP 
is one of the many programmes that ~he district 
carries out under DPAP. It is !'aken as a sepa
rate programme by itself with a coordinated 
approach limited to 'few watershedS' taken up 
under l'he programme. The Committee would, 
therefore, suggest !that if the sub-plan approach 
that the Committee has recommended for !211 
backward area development program17Jes 1!1 its 
report on 'Organisation of Administrative and 
Financial Structure for B·ackward Area Deve
lopment' is now brought into effect in the DP AP 
diS'trict, ~his scattered handling of programmes, 
which should be brought together for maximum 
benefit, will not continue to affect growth. 

[PARA 5.3] 

60. For planning a proper watershed 
apporach for any watershed the basic physical 
features like the physiography, land slope, 
ndture and depth of the soil and the hydrologi
cal behaviour of the soils and the slopeS' in the 
watershed have first to be studied and analysed. 
Scientific allocation of tlz'e various parts of the 
land for l'he tight. type of vegetative cover, grass, 
trees or agricultural crops will depend on this 
initial analysis of the physical characters. The 
type of soil-conservation measures and moisture 
conservation measures can be planned on the 
basis of 'the physiographic data. The present 
land use and the hazards in soil and water dete
rioration that 1'his leads to,- have then to be 
studied in detail ro that mitially a programme of 
stopping the deteriorm'ion, with a follow up 
programme of rehabilitation of the areas that 
have deteriorated can be s11itably designed. 

[PARA ~.~] 



. 61. The watershed char9.cteri9tics vary accord
mg to the permutations and combinations of the 
basic factors of land, ~lope, ndlure and depth 
of soil, precipitation and induction of water 
from outside. Thus, planning for two wat,r
sheds cannot be made 011 an identical pattern. A 
watershed management plan has to be highly 
location specific. It can therefore be carried out 
only by a technical group of experts who under
stand the variations of these factors in plann
ing a watershed management programme. The 
planning cannot be left to lower ·levels of field 
workers. This group expel'tise should be available 
bale at the project level, supported by higher 
expertise in the line depc.rtments. [!"ARA 5.5] 

62. Till a comprehensive attack on the pro
blem can be made on a sub-plan basis in the 
DPAP districts, it is essential anyhow to ensure 
that the departmental schemes are suitizbly exa
mined by z'he project authorities to ensure that 
they do not create the hazards> and where such 
hazards exist due corrections are made in the 
project on a continuing basis. [PARA 5.(j] 

63. Normally a watershed management 
approach and plan would have been based on 
the rainfall precipitation ~ithin the watershed. 
All dther aspects of planning like soil and water 
conserva~•ion, cropping, ~tc. would naturally 
follow this basic factor. On the other hand, 
as and when the master plans for minor irriga
tion, medium irrigation a_nd major irrigation are 
carried out in z'he various districts it may ~" 
happen that the irrigation system will create 
complicationS' in the plan alrfady done and lead 
to subsl'antial modifications in the watershed 
management programme. In order to avoid 
this, it is desirable to examine the watershed 
planning in a drought prone districl' against a 
ml/Ster plan for irrigation and then work out a 
s>uitable plan of adjustment as the programmes 
of irriga~•ion come into operation. This will 
have to be a corltinuous process of examination 
and adjustment. [PARA 5.7] 

64. A monitoring of the soil and water loss 
from the watershed will b~ a correcz' measure of 
the extent of succes>s that has been achieved m 
the planning and execution of a watershed 
managemel!l'. Monitoring of both soil and water 
loss is easy in a watershed approach if the moni
toring unit is located at a point at the outlet 
of the drainage system of the_ watershed. A. time 
series of soil and water loss a( this point will 
enable the monitoring auL'horities to estimate the 
efjecll"veness> of the action. . Where the monitor
ing shows no significant i;pprovement as expec
ted, z'he monitoring authority can work back to 
the minor watersheds within the watershed and 
identify the particular mini watershed which has 
to be dealt wiih in detarl for better soil atzd 
moisoture conservation. This action will have 
~o be a continuous proce~s of monitoring and 
improvement. [PARA 5.9] 

(ix) 

65. If we have, to carry out large scale deve
lopment on a watershed basis qrrickly, it may be 
desirable to handle large wa(ersheds> in the initial 
planning. On the other hand, a watershed 
management programme requires> the coopera
tion of the villages. If too many villages are 
brought within the watersheds, it may be diffi
cult to get r'he human cooperation that is neces
sary for efjectivenesos 9f the operation. Basing 
on these considerations, the Committee would 
recommend that generally in drought prone areas 
a watershed of the order of 5000 hectares would 
be a workable proposition. Of course, in spe
cially difficult areaso, the approach may have to 
be changed to different limits. [PARA 5.11] 

66. Watersheds of smaller size have distinct 
advantage of involving a small number of vil
lages within a resource unit that 3hare the com
mon historical, social and economic patterns. 
Selection of large watershed !!ntailing large finatl
cial outlay for its development should be avoid
ed because the larger z'he area of the water, the 
greater will be the heterogeneity in other water
shed characteristics like soil, vegetation, slope, 
land use and socio-economic condil'ions. Henc<?, 
integrated planning will be complex for larger 
watersoheds. [PARA 5.12] 

67. As the funds for area development would 
naturally be limited, some priority in action 
will have to be brought itz l'he planning. Where 
general dderiotaiion has to be stopped tuzd 
areas . rehabilitated, the programmes would 
generally be soil consen·ation and afjorestaL'ion 
including pasoture development. For this pur
pose, the watershed in the project area will have 
to be analysed for identifying mini wal'ersheds 
falling under the following three classes :-

(i) substantial deterioration needing prompt 
action; 

(ii) moderate deL'erioration where invesotnrellts 
can be sprwd over a longer time; and 

(iii) reasonably low deterioration areas which 
can be improved by mere human action 
in utilisation of th_e land and resources. 

The large soil conservation programmes that the 
State undertake every yea~ should be worked 
out on above liS'Ied priority schedule. 

[PARA 5.14) 

68. There should be an adequate mechanism 
at l'he State Headquarters and at field level for 
collection of data through field units or from 
concerned agencies. The need for the basic 
data should be fully recognised and their collec
tion, analysis and interpretation should be 
considered as a pre-investment towards proper 
planning and imp!emenlation of watershed 
management programmes. [PARA 5.15] 

69. The most logical sl'ep would appear to be 
to incorporate corrective measures in the exist
ing land use system to make the present land use 
prac11ces less vulfZerable to erosion and degrada
tion . hazards. Simultaneously, alternative 



-matiagement prilctices should be introduced with 
demonstration of best practice slowly to 
encourage the beneficiaries to shoft gradually 
to the improved land use pattern. If the 
agro-Silvicultural practices or agro-horticul
tural practices can be made profitable 
while practising mixed farming, it may be 
possible to achieve this gradual shift in land 
use pattern, and retiring the marginal and sub
marginal land from cultivation of common 
agricultural crops to produqive and remunera
tive alternative uses. [PARA 5.16] 

70. Some arrangements will need to be 
made in the planning cell for collecting repre
sentative base level data for typical · areas 
representing dominant combination of practices 
such as bench terracing, afforestation, water 
harvesting system, pasture, etc. [PARA 5.17] 

71. After the creation of ihe Departme11t 
of Rural Development which handles the 
DPAP in the Ministry of Agriculture and 
Irrigation, the technical expertise rests in the 
Department of Agriculture whereas the respon
sibility for carrying out t~se programmes 
rests in the Department of Rura.l Development 
(now Ministry of Rural Reconstruction). 
There is therefore a need for bringing together 
the line hierarchies responsible for technical 
development and technical planners compre
hensively into the DP AP planning and imple
mentation at all levels from the project upwards. 

[PARA 5.18] 

72. At the project level, the project autho
rities must have directly under their control 
technical officers of sufficient capacity in wat!1r 
and soil management and afforestation. 

[PARA 5,19] 

73. Super imposition of other capital facili
tie~, which improve the logistic support .and 
thereby economic conditions, should be taken 
care of at a much higher level, say the District 
Planning Cells· and suitable coordination with 
corresponding organisations should be made at 
that level. At watershed level, too many line 
departments should not be brought together, 
as that would create confusion. [PARA 5.20] 

6. ROLE OF :AGRO-METEOROLOGY IN 
AGRICULTURE PLANNIN.G . 

7 4. Reliability of occurrence of condition~ 
suitable for sowing and identification of such 
specific peribds are of considerable, importance 
to agriculture. In this .context, the water 
balance technique seems to be a dependable 
approach for the objective oj drought prone 
area amelioration as it takes'· into account pre
cipitation, evapo-transpiration and soil moisture 
storage and attempts to arrive at a balance 
between water income and water loss. However, 
owing to paucity_ of experimental data ori 
evapo-transpiration and soil moisture over tlui 
semi-arid tropical regions of the country and 
evolution of appropriate area. specific agrO.:. 

climatic models/it"is necessary to make a start 
with the preparation of a sowing rain com~ 
mencement chart with available climatic data, 
primarily to. meet the needs of agricultural 
planning effectively and profitably. Such charts, 
in fact, have to be developed for differellt 
·soil Zones of the country. Using long term 
rainfall data and making certain assumptions, 
this method aims at mapping out the most 
probable time by which summer monsoon 
rains in a region would build up enough soil 
moisture to commence sowing, [PARAS· 6;4 & 6.5] 

. 75. The new methodology for delineation of 
drought prone areas for a proper remedy to the 
situation ·would comprise :- · 

(i) .Assessment of the duration of . the 
· cropping seasons for various soil zones 

of the country. For this purpose, 
determination initially of the commence
ment of Sowing Rains ( CSR), utilising 
all available daily rainfall data and 
adopting a criterion (or criteria) ·that 
will contribute to the building of a 
moisture profile in the soil; 

(ii) determination of dispersion of CSR; 
(iii) compilation of inter-spell duration . and 

total rainfall realisation during the-spells; 
(iv) determination of frequency distribution 

of inter-spell duration in various ranges; 
( v) ~uperimposition of map showing medium 

dates of CSR and interspell duration on 
soil maps; · 

(vi) identification of drought prone areas of 
varying magnitudes depending on soil 
depths, texture infiltration rates and 
water holding capacity; and 

:vii) re-assessment of most profitable crop
ping pattern. 

[PARA 6.7] 

76. The State Agricultural Universities, in 
collaboration with the Indian Meteorological 
Department and other concerned organisations, 
should take up analysis in hand ·immediately 
and prepare maps o.f drought . prone areas, 
delini!i~Jed on the basis . of inter disciplinary 
exercises of superimposition of rainfall analysis 
of soil zones to provide the basis for drought 
proofing and modification of cropping patterns. 
The Committee would further recommend that 
such studies should be completed in respect of 
states having arid and semi-arid areas according 
to time bound programme. Discussions with the 
concerned people indicate that it should be 
possible to complete such. studies for different 
States substantially within a period of one 
year. [PARA 6.12] 

·7. SOIL AND.WATER CONSRERVATION 
77'. The· Committee is quite aware that 

the economic ·conditions of the farmers in ·these 
aretis is poor and. free self-labour availability of
the farmers is low. There are practical cliffi
culties in mobilising self-labour fqr subsidised 



working thr_ough · extension methods under the 
Soil Conservation Acts. All these have resulted 
in the concept of integrated watershed manage
ment being rarly achieved, particularly when a 
large number of farmers are reluctant to join in 
the working. At the same time any soil conser
vation programme would be self-defeating unless 
the people, on whose lands these . are carried 
out, are not only invo)ved in it effectively but 
have some stake in ifnprovmg the land and 
maintaining it. The Committ.ee has suggested 
certain measures in this regard in Chapter 4 of 
its report on "Development of Backward Hill 
Areas" and would like· to reiterate the same 
here, namely:-. 

(i) that the existing practice of subsidiMng 
private works on farmers' lands slwuld 
be continued ; 

(xi) 

(ii) if there are any· works on the private 
lands like construction and renovation 
of risers, which would benefit· not only 
the land on which they are located but 
also other lands be{onging to other 
farmers, these should be treated as items 
of benefit to the community and financed 
to the extent . of 100 per cent by the 
state; and 

(iii) the existing practice of financing the soil 
conservation programme of community 
land on 100 per cent basis should 
continue. [PAR,\ ·1.121 

.78. The Committee understands that there is 
some amount of confusion in· the. financing . of 
farm ponds •. Farm ponds may ,be of two kinds-· 
( 1) farm pond to be utilised by the land-holding 
Itself, and (2) farm pond to be utilised on a 
joint basis by more than one holders. Where 
the farm pond is for the benefit of the holding 
itself, the expenditure has to be met. by the 
farmer subject to such subsidies as are available 
in the State for the farm pond scheme for 
various levels of holding. For joint farm ponds, 
similarly the level of subsidies available in the 
State for such joint enterprise . will have to be 
followed. The subsidies vary from State ro 
State. [PARA 7.13] 

79. Soil and moisture conservation is a com
plex subject which calls for appreciation of role 
of other technical disciplines besides dominant 
involvement of a particular discipline. It is 
necessary to devise a cadre of soil conservation 
with the basic background such ·as forests, soil 
science, animal science or agriculture engineering. 
It is equally necessary •to acquaint the policy 
makers, administrators and financiers with the 
role of soil conservation in the area of national 
and regional priorities of affecting various deve
lopment programme of the country. [PARA 7.14] 

8. DEVELOPMENT AND M~AGE
MENT OF IRRIGATION 

80. Even with the improvement of existing 
works and the completion of projects under 
construction, the bulk uf the 'drought prone 

areas will continue to be depende/11 on rainfall. 
The Irrigation Conunission has, therejore, 
rightly emphasised the need for investig<lliuns 
into further possibilities OJ increasing irrigation 
by both surface and groundwater. We fully 
endorse this view. [PARA 8.2) 

81. The most striking feature of the drought 
prone areas is the absence oj sizeable irrigation 
sources such as perennial rivers. Consequemly, 
small works such as tanks, bhandars and dug
wells constitute the most important sources of 
irrigation; a large number of these works have 
at present structural and other deficiencies which 
need to be removed in order to improve their 
performance. · [PARA 8. 7] 

82. In certain areas, where ground water 
level is low and irrigation from wells is 
precarious, attention may have to be given 
towards construction of percolation tanks cmd 
check dams on a watershed basis. [PARA 8.7] 

83. It has long been realised that ameliora
tion of drought prone districts can only be 
carried out effectively by transfer of water from 
more richly endowed basins to the drought 
prone areas. In future planning, the strutegy 
will have to be to ensure that such inter basin 
transfers are systematically developed and relief 
given to drought prone areas., particularly those 
which do no! have much of natural preci
pitation. [PARA 8.8] 

84. The Committee strongly urge that necessary 
studie:r and investigations for formulation of a 
National Plan to transfer water from one system 
to another i11. order to utilise the surplus water to 
meet the needs of drought prone and deficit 
areas in the country should be given a very high 
prioriry. ll is only when these plans are e.recu
ted that the picture in the drought prone area 
would undergo a substantial change. Till then, 
the Nation would have to be content with taking 
such other measures as are feasible for the deve
lopment of drought prone areas keeping in mind 
the constraint that adequate water resources 
would not be available. [PARA 8.13] 

85. The schemes of inter-basin transfer of 
river water would take a very very long time to 
fruc(ify, even if they are found technically feasi
ble. In the meantime, it is local source of ground 
and Sl.lr/ace water, to whatever extent. it is, 
available, which will have to be harnessed and 
reliance placed in the drought prone areas for 
bringing more area under irrigation. This 
underlines, among other things, the need for a 
quick and early completion of hydrological 
surveys in these areas. Recently, there has been 
a growing awareness on the part of the States 
to undertake these surveys. The Committee 
would strongly urge that this programme should 
be stepped up and both the Central Ground 
Water Board and the State Ground Water 
organisations should complete the hydrological 
surveys of all the arid and semi-arid areas as 
per a time bound programme. [PARA 8.14] 



86. Even with full e;o;;Jloitation of possible 
irrigation programmes in the drought prone 
district and with all transfers of water from 
other basins and may be possibly on a national 
basis, water will still remain a very valuable 
comnwdity for agriculture and human develop
ment. It is, therefore, necessary to ensure that 
available water is utiTised to. the maximum in 
improving the economics of the area. Here, 
there is a need for the laboratory to get close to 
the land in translating the principle of proper 
and economic water use. [PARA 8.15] 

87. The necessity is for making better use of 
available water in drought prone areas to give 
maximum coverage in irrigation by selection of 
c;ops needing lower water duty and by rigid 
control of water used in the irrigation systems 
by bringing into effect all aids for such controls 
like linking of canalS, canals control, land 
shaping, field channels, etc. The Committee 
would strongly urge that the objective in all 
sources of irrigation in the drought prone areas 
should be to get maximum return out of every 
unit of water. [PARA 8.16] 

88. Where there is a serious constraint of 
water in irrigation system, there is need for 
much more equitable distribution of available 
water keeping in view the principle of social 
justice. The Government of Maharashtra found 
that for such equitable distribution of water, 
proper legislation should be introduced so that 
such irrigation system in particularly bad drought 
areas may automatically control the distribution 
under a legal process. [PARA 8.17 & 8.18] 

89. What is essential is that the limited water 
must be put to. optimal use. This· requires not 
only rationing of water but also banning the 
growing to such crops as require heavy irriga
tion like sugarcane, paddy, etc. The Committee 
would strongly urge that such an approach must 
be brought about if necessary with legis
lative support. [PARA 8.20] 

90. Another aspect is that there must be con
certed effort towards avoidance of water losses. 
The Committee would, therefore, urge that it 
should be enjoined on all concerned that 
wherever an irrigation scheme of whichever type 
exists or is taken up utmost priority should be 
given to the introduction of optimum use of 
water practices. This also would go a long way 
in increasing the protection available to the 
farmers in these areas. [PARAS 8.21] 

91. The Committee notices that generally 
minor irrigation schemes oj surface resen·oirs 
are not designed and constructed for commands 
less than in some States 200 acres and in some 
States 100 acres. This is due largely because of 
the responsibility of such works being cast on 
Irrigation Departments, which are not attuned 
to design and undertake small projects. In 
drought prone areas the precipitation has to be 
conserved on a watersh~d basis starting from the 
highest available point for storage and gradually 

( .. 
xu) 

going down and trying to hold back as much 
of the precipitation as possible within the 
wat~rs~ed. This will require a system of 
des1gnmg small ponds and minor irrigation 
reservoirs for very small areas of command. 
An organisation wil~ have to be given the 
responsibility for planning such water holding 
structures on a watershed basis in drought prone 
areas. The obvious organisation would be the 
soil conservation organisation suitably 
strengthened with the necessary expertise. 

[PARA 8.23] 

92. In some of the arid and semi-arid areas 
the ground water is saline. In such specially 
difficult areas, a proper p,lanning of conjunctive 
use of saline and fresh water and adoption of 
suitable agronomic practices and selection of 
cultivars tolerating some salinity, will have to be 
fitted into the programmes. The objective is 
maximum use of whatever water is available. 
In the context, the large scale experimentation 
by Haryana of utilising saline ground water in 
the canal :JJ!stem would be worth looking 
into. [PARA 8.24] 

93. The present stage of use of the reservoirs 
in the various drought prone areas, the system 
of reclamation and the cropping pattern may 
be investigated quickly and, at least, within the 
next year a proper plan of maximising the use 
of such water drawn up. [PARA 8.26] 

9. CROP PLANNING AND PRODUCTIVITY 

94. Despite the technology being available 
and its economic feasibility established, still 
the farmers are not changing over to new 
pattern. The trouble is that every household 
is anxious to somehow produce sufficient food
grains of the varieties_ most l!revalent in the 
area. This basic fear dommating the farm 
population is the possibillty of drought and 
famine, forcing it to· produce as. much as he 
can do not only to meet his current consump
tion, but also. for a carry over for the next year 
when the food crops may fail. This fear 
complex leads to bad land use and anyhow it 
does not satisfy the requirement for foodgrains. 
lf the farm population is to be brought out of 
this fear complex and persuaded to change the 
present pattern of land use, there must be some 
guarantee that they must get their food require
ments throughout the year at a reasonable price 
and the type of food required by them from 
nearby fair price shop. Tlie country with its 
va~ distributing organisation should now be 
in a position to give this guarantee provided the 
requirements are estimated in detail at the 
block level, adjusting the requirements . to the 
chnges in cropping pattern that have taken 
place and providing the necesary foodgraitis 
throughout the season at nearby fair price shops. 
This is the first essential and foremost support 
for a proper land use strategy. [PARA 9.6] 

95. The topmost priority in the drought prone 
areas must be given to prepare opt,imal land 
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use and land capability maps, which will provide 
the basic guidelines for planning for agricultural 
and other development. Once such maps are 
available, it would be necessary for the concerned 
planning a11d development authority in the area 
to draw plans to take up relevant develop
mental straJegy for such ·lands as are found 
unfit for crop cultivation, or are in a position 
to give better return if diverted to uses other 
than crop farming. The Committee considers 
this as a very essential step not only for proper 
land use, and improving the productivity and 
economic conditions of the people living in 
these areas, but also in restoring the ecological 
balance which would go a long way in not 
only improving the conditions of tbe people in 
these areas but would also be in the larger 
national interests. [PARA 9.8] 

96. Successful dry land agricufture requires a 
two pronged strategy. _ When the monsoon is 
normal, it should be used most effectively. 
Making the best of it involves a good deal of 
attention and work-the best varieties, the best 
practices, inter-cropping and so on. The second 
part of the strategy comes into operation the 
moment the weather turns aberrant. This 
approach must outline for each agro-ecological 
region the list of _ anticipatory measures and 
alternative crop strategies that ought to be 
adopted when there is evidence of the incidence 
of drought. This kind of programme involves 
steps like :-

(a) Maximising production and altering crop 
patterns, when necessary, in irrigated 
areas; 

(b) proper development and mgnagement of 
irrigation sources ; 

(c) mid season corrections in crop planni1111 
in un-irrigated areas; 

(d) introduction of crop .life saving practices; 
and 

(e) building up of appropriate seed and 
fertiliser buffer to implement the drought 
cropping strategy. [PARA 9.12] 

97. There are crops that could give farmers 
something in return for his effort even in un
favourable years. These are fodder crops. 
Mixed cropping system comes into full play in 
this situation. If one crop fails, another comes 
to the rescue of the farmer. It is important to 
treat all practices as a package because it is 
the cumulative effect that enables a farmer to 
raise crops successfully in rainfed areas. It is 
needless to say that partial adoption of tllis 
package will not produce the desired result. 
This is the task which the State Agricultural 
Development Organisation in these areas must 
take up in right earnest and gear up the exten
sion machinery as well as the input supply orga
nisation towards this end. It requires a close and 
coordinated effort on the part of the various 
agencies involved in introducing this package 
approach and all have to work together as per a 
preconceived cropping programme, based on pro
per land use pattern. [PARAs 9.13 & 9.14] 

98. "Watershed based resource utilisation" 
involves the optimum use of the watershed preci
pitation for the improvement and stabilisation of 
agriculture on the watershed through improved 
water, soil and crop management. More effec
tive utilisation of water for the production of 
crops can be facilitated by one or more of tl:e 
following means:-

(i) Directly by improving infiltration of rain
fall into the soil and thus making more 
soil water available for plant use; 

(ii) through draingage, collection, storage and 
reutilisation of run off; or 

(iii) by water recovery from wells after deep 
percolation beyond the root profile. 

[PARA 9.18] 

99. Many small farms and fragmented land 
parcels and often several different land uses
together compose a watershed, their presence 
must be accommodated within efficiellt water
.shed development and management tech
niques. In many situations, group action may 
be required to attain the desired objectiver. 

[PARA 9.19] 

100. Improve technology will relate to 
crops-variety fertility, management, land deve
lopment, water conservation etc. In the end, 
millions of small, often illiterate farmers, who 
have little capital must learn to apply the tools 
of science to extract more food and ultimately a 
better quality of life from their hostile environ
ment. Compromises muit be found between 
short-term and Jong-term objectives. The 
challenge is great. [PARA 9.20] 

101. Timely completion of all from operations 
before the rains is essential. The earlier the 
sowing is done, the longer the period the crop 
has to grow and mature. Hence, the ti!lage 
operations should be completed before the onset 
of rains. In an inter-cropping system it is 
necessary to till or harrow immediately after the 
harvest of one of the component crops, as 
otherwise weeds take over and the yield of 
longer duration component is drastically reduced. 

[PARAS 9.29] 

102. The various dry land research over the 
lost six years have identified and/ or fabricated 
several farming machinery. The costly imple
ments could be supplied to farmers on hire 
service. [PARA 9.30] 

103. During the last 6-1 years, scientists in 
different regions have evaluated all the impor
tant crops generally grown in the area for their 
relative efficiency of production. On the basis 
of data obtained efficient varieties/ crops ha\'e 
been identified for different regions of the. 
country and these are now available for use. 
by the extension machinery. The experience has 
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been that change-over to improved crop varieties 
is a basic requirement to enable the growers to 
benefit fully from yield based inputs, fertiliser, 
available moisture etc. [PARA 9.31] 

104. The farmer will have lo be prepa1·ed to 
sow as soon as the seeding rain occurs. This 
can only be done if the land has already been 
tilled after the previous harvest. It is some
times suggested that this tillage should be done 
after the harvest at a time convenient to the 
farmer. · ln drought prone areas, disturbing the 
top soil after the kharif harvest during periods 
of high temperature and high wind can lead to. 
serious soil erosion. The tillage to be effective 
and,_ at the same time, not destructive will have 
to be done just after the harvest so that the land 
settles down before the temperature and wind 
increases. Alternatively the tillage will have to 
be done at a time shortly before the expected 
se.eding rain so that erosion effects are minimal. 

[PARA 9.33] 

105. The most important contributor to the 
increased productivity of land in the drought 
prone areas is the utilisation of the land for a 
kharif crop wherever a kharif fallow, followed 
by a rabi programme, is the traditional practice. 
The analysis made by lCRlSAT which we have 
reproduced gives the parameters for deciding 
which areas are suitable for a kharif sowing. 
The Committee would recommend that based 
on this analysis a kharif sowing shall be 
attempted at the seeding rain in all these areas 
in drought PJOI!e zones. [PARA 9.35] 

106. Special efforts should be made to enrich 
the organic matter contenJ of drylands. All the 
organic wastes of plants, cattle dung etc. should 
be incorporated into the soils as FYM or 
compost. The practice will improve the soil 
structure and their water holding capacities. 

[PARA 9.40] 

107. Whilst various types of weed control 
have been experimented upon in the coordina
ted research programme, a proper cost benefit 
analysis has not yet been done which can 
enable the extension organisation to effectively 
introduce a chemical weed control programme. 
lt is rather unfortunate that the cost . benefit 
criterion has not yet entered the experimentation. 
There are a number of operational research 
programmes being carried out in many large 
areas in the country under strict technical control. 
lt is necessary that these operational research 
programmes go into a vroper analysis of the 
cost benefit that can be attributed to weed 
control in lands similar to -those found ln 
drought prone areas. Particularly, as vertisols 
(Black soils) and Alfisols (red soils) predomi
nate, experimentation should now be done for 
these two types of soils in varying depth condi
tions immediately. The Committee would 
recommentl "'' early examination of the weed 
control cost . bene/if as it has no doubt at all 

that in drought" prone areas, with all good cultu
ral practices, unless weed control is effectively 
done, substantial part of productivity will be 
lost. [PARAS 9.42 & 9.43] 

108. Not only would consistent rainy season 
~rapping often not be profitable, it would 
probably ·endanger the profitability of the more 
important post-rainy season crop. We, there
fore; emphasise strongly the importance af 
~reeding for high yield potential post-rainy 
reason sorghums for these and similar regions. 

[PARA ·9.50] 

109. For extension and implementation 
purposes it is convenient to divide the system 
for farming into tow parts : (i) sail and water 
management technique; and (ii) cropping 
patterns and agronomic practice. Soil and 
water management designed to control run off 
to dispose of excess water and to minimise 
erasion frequently including direction of. cultiva
tion have to be planned and implemented on a 
whole-watershed basis since guidance of water 
from plot to plot is cducial. On the other 
hand, cropping pattern decisions and agronomic 
-practices shal,lld .be adapted. to the watershed 
topography, only if the benefit of such group 
action are sufficient. [PARA 9.53] 

110. In actual field level-experimentation, the 
farm pond has been found useful under vertisol 
conditions. The Committee will recommend that 
the present policy of supporting a farm pond 
system in the Vertisols in the low rainfall areas 
may continue. The actual cost per hectare of 
the SYStem is not such that one should wait for 
the further field experience and hold back the 
national priorities. lf necessary, adaptive 
research can be carried oiif on a sufficient 
sampling basis by State Department which may 
yet have some doubt on the subject. 

[PARA 9.58] 

111. The cost of broadbed and furrow system 
is not very high considering the crop advantages 
that appear · to arise from -the package of 
practices. . Time taken for primary tillage is a 
very important aspect in drought prone areas 
where the rainfall pattern is extremely variant 
and the moisture accumulation in the soil for 
seed bed persists only for very snort spel/:I of 
time. It may, therefore, be worth considering by 
the extension organisations whether this addi
tional expenditure should be undertaken or not. 
Anyhow there· is definitely a case for adaptive 
research analysis ·in the medium and . shallow 
·vertisol areas. [PARA 9.60] 

112. ·Research and experiments by themselves 
are not enough to decide· on detailed advice on 
.either the crop patterns· or improved agricultural 
practices for various zones of the country with 
.variOus types of .soils and rainfall pattern under 
.the .low rail1. faU. group. A lot of iulaptive 
research will hil.ve to be done by.the State Agri
CI1lt11ral Departments in close. association· wit b. 



the ICAR research stations with the technical 
support of agricultural university, to evolve the 
most profitable or most fool proof crop or mixed 
crop system and improved practices which can 
be recommended in micro regions in the states 
under different soil conditions ill drought prone 
areas. The Committee recommends that neces
sary adaptive research should be organised 
quickly in the blocks, particularly having black 
soils. [PARA 9.61] 

113. Broad Bed and Furrows. definitely have 
a benefit in the deep and medium Vertisols 
situation. Compared to the cost of land shap
ping on this basis, the benefits are substantial. 
The broad bed and furrow ·system can be adopted 
in individuaL fields and need not necessarily be 
with · lUljustment of boundaries on a watershed 
basis. ICRISAT experimentation seems to 
prove 'that wat(!rshed based adap"o11 of field 
boundaries to graded cultivation may result in 
only modest increase of gross returns. But this 
may no~. be suffiCient Ita motiva,te farmers to 
exchange land on a voluntary basis. They have 
also pointed out that whereas water control on 
a watershed basis is desirable for drainage and 
run-aff and irrigatioll control, ·the existillg field 
boundaries call be respected. From the practi
cal allgle, however, for sellillg this strategy to 
the farmers, more rational research on the field 
under varying conditions is absolutely essential 
and the earlier it is undertaken it would be 
better. [PARA 9 .62] 

10. LIVESTOCK DEVELOPMENf 
114. Arid areas are cvi!Sidered to be the best 

suited for sheep husbandry, which is already a11 
importa11t source of livelihood for a large number 
of rural people. In semi arid areas the ~otallive
stock is pretty large. They are poor mzlkers but 
good drought breeds. However, these cattle 
and buffaloe breeds require further improv~
ment of their potential for production. Sub-humid 
arid areas also have sufficient Uvestock resources, 
but it is their proper use and management that 
would determine the success of the programme 
for their development. In humid arid areas the 
resource endowmeni is the best. The producti
vity of cattle is low and efforts are necessary 
to develop them through improved breeding and 
management practices. 

[PARAS 10.3, 10.4, 10.5 & 10.6] 

115. Sheep as a specie is most suited for 
arid areas because of its close grazing habit and 
adaptability to the arid conditions. Expanding 
sheep population has, however,. not. only ~esulted 
in depletion of natural vegetatzon zn thezr home 
tracts but also on their migratory routes. 
Because of their close and selective grazinr: 
nature and their ability to utilise many weeds 
and bushes and to travel long distances in search 
of forage and water, sheep have o~ten bee!! 
levelled as the creators of the desertzc condz
tions. In reality, it is not the sheep but the 
mon who owns the sheep who is to be blame./ 
for mis-management of the gm.;.in!{_ land whic;h 
3-631 P.C./ND/81 
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has resulted in the desertic conditions. Controlled 
and judicious grazing practices on the desert 
land could prevem soil from erosion and the 
droppings collected on the fertile land over the 
years could eventually convert it to more fertik 
land. [PARAS 10.12, 10.13 & 10.16] 

116. Improvement in production aml quality 
of wool and body weight due to cross-breeding, 
provision of a better health cover and adequate 
supply of feed and fodder is expected to provide 
higher returns. However, no reliable data are 
available on the eaonomie$ of supplemental 
feeding of sheep during growing stages, breeding 
seasons, later part of gestation, lactation etc. 
In our opinion, it is necessary for the purposes 
of planning sheep developmellt programmes to 
have detailed information on these aspects. We, 
therefore, recommend that the Indian Cowdl 
of Agricultural Research (ICAR) and Agriwl
tllral Universities should initiate without tlelav 
studies in this direction. [PARA 10.1 i] 

117. Crop husbandry in these areas with low 
total rainfall, is a gamble. All the farming 
communities, particularly sma/! and marginal 
farmers, can better depend 011 sheep rearing as 
the main source of livelihood. [PARA 10.19] 

118. Cross breeding of superior local flocks 
with exotic rams for better yield of mutton and 
wool will result in the production of bigger 
animals with higher body weight having propor
tionately higher nutritional requirements. Unless, 
therefore, a strong fodder base is created, tire 
potentiality of the crossbred animals cannot be 
fully harvested. [PARA 10.19] 

119. Having accepted a sheep rearing 
programme as an important part of drought 
prone area development, the Committee would 
recommend that deiailed planning of the 
programme as is being done in the IDA districts 
on the basis of further experience so far 
gathered and a comprefiensive attack on the 
programme in· the district through a duly consti
Juted extellSion unit with the relevant techno
logy should be immediately brought into effect 
in all the drought prone area districts considered 
to be good f(Jr sheep breeding. There must be 
continuous monitoring and improvement of the 
scheme so that full benefit from the programme 
accrues to the sheep rearers. [PARA 1 0.24] 

120. Whilst performance in the IDA districts 
can be considered as better than in non-IDA 
districts it has to be noted thtit the recommended 
level of' flock per 100 hectares is 400. This has 
not been reached so far anywhere. The Com
mittee recommends that the organisation for the 
technical management of these units and the 
technical suppon to the sheep rearer groups 
within the units shorild be 'ilnproved to bring 
aBout the level of '400 sheep per ·unit within 
the next two years. · [PARA 10.271 
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121. Village based flocks must h_ave addi
.tional pastures. This is very relevant m drought 
prone areas. The Committee has already 
pointed out how 1 /3rd to half of the land 
holdings, whether small, medium .or big, are 
left fallow every year in the poor rcu':fal! areas 
because of inability to cultivate them m ttme. An 
extension programme should be launched to put 
some of these general }allow lands under a 
permanent pastu~e :over with suitable c;ultiv~tio_n 
practices to maxmuse fodder productwn wtthm 
the holding. [PARA 10.33] 

122. In the desert areas we have to handle 
not only the village based flocks but also tile 
flocks which are nomadic perennially and those 
nomadic for some months in the yetlr. 

[PARA 10.34] 

123. Nomadism is the problem mainly of the 
desert areas. If a large 2000 hectare plot is 
developed with groundwater where available or 
in a 'khadin' in a suitable ·location, the pasture 
under good management can easily support 
throughout the year a flock of 4 sheep a hecta~e 
or 8000 for the pasture. [PARA 10.35] 

124. Considering the very large acreage that 
have been reserved for the base sheep breeding 
farms, the number of rams produced per year 
for distribution by the various farms seems to 
be strangely extremely limited. The Committee 
would request that an immediate study of the 
situation in these farms be made and the reasons 
why the available facilities have not resulted in 
much larger issue of rams for the field 
programme be investigated and the faults 
remedied quickly. Otherwise, the support for 
the large sheep breeding programme in the 
DPAP would never be forthcoming. 

[PARA 10.45] 

12.5. While recommended breeds of sheep are 
now available for arid and semi-arid of the 
country, such breeds are not yet available for 
!tumid region. It is, therefore, suggested that 
sheep development in humid areas should he 
brought about mainly through selective breeding 
in local breeds and introduction of exotic breed 
must wait or be done in stages by using halfbred 
rams. [PARA 10.48] 

126. In regard to sheep improvement 
programme of migratory flocks, it is essential 
to provide necessary facilities on the miwatory 
routes like improved grazing, area availability of 
some conservative fodder, necessary inputs for 
sheep improvement like prophylactic vaccination 
and drenching, superior purebreeding rams, 
.fheep shearing and wool and live animal marke
ting facilities. The sheep and woo[ extension 
centre should also have sufficient drinking water 
resources for human and animals. They may 
provide credit and banking facilities to the 
nomadic sheep farmers. The migration will .be 
controlled by these centres through communica
'ion among different centres. [PARA 10.51] 

127. Majority of sheep iilidet mlgraiion 
belong to Marwari and Jaisatmeri breeds which 
are good carpet wool breeds. It may be 
desirable to improve the wool quality for manu
facturing superior carpets. tP A'RA 1 0.53] 

128. The des.t!rt development report of tize 
National Commission on Agriculture has empl!i:r
sised tlte need for the d!!velopment of pastures 
(ot sheep rearing. They have /·ecommended that 
wherever irrigation si:hhnes exist and particularly 
in areas ix>niliwndable with lifts from zhe 
Rajasllti!ltl Canal System and by natural flows, 
substantial pasture development under irrigatiotl 
conditions should now be taken up. The 
Committee would reiterate this recommendation 
and ask for rapid action. [PARA 10.55] 

129. In the afforestation programmes that are 
now being taken up on a large scale, pri01ity 
may be given to locating tree fodder units 
wherever possible and wherever sheep flocks are 
in a large number. [PARA 10.55] 

130. One of the hazards which the sheep 
hayg to face is the lack of shade in summer. 
If tree fodder units can be spreadover sufficiently 
lar(?e areas on a scattered basis, they will give 
sufficient shade for sheep flocks which are 
nomadic in summer and even for village flocks 
which has shade difficulty in summer. 

[PARA 10.55] 

131. A /though the importance of develop
ment of marketing facilities for wool and live 
animals and development of small scale wool 
based industry has been stressed earlier, it is 
further emphasised that such facilities must be 
organised both for the sedentarised and migra
tory flocks by the Government or the Coopera
tive Agencies as this will avoid profiteering by a 
number of intermediary agencies dealing with 
the marketing of live animals and wool. 

[PARA 10.56] 

132. The Central purchase of sheep from 
the cooperative and slaughtering them at a 
modern abattour necessarily means a follow 
up in the deep fr'!ezing carcass and marketing 
!'he meat in frozen condition. Obviously, in 
such a centralised location near the area of the 
~heep flocks there will not be any substantial 
market for fresh meat. The Committee will 
recommend !'hat a well thought out programme 
should be developed for one such centre with 
a minimum economic level of sheep to be slaugh
tered per day and a tie up made with large 
metropolitan consuming centres like Delhi. 
Calcutta, Madras and Bombay [PARA 10.57] 

13 3. There will also have to be a well spread 
marketing organisation to push the sale of 
frozen meat to ordinary householders. In this 
context, ~he Commi~tee would point out to 
the pioneering work done by the Fisheries De
partme'lf of Karnataka in filleting of sea fish 
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caught in Mangalore, transported ill deep frozen 
conditions to a chain of retail celltres in Banga
lore for mle. By •"his 01;d suitable promotio'l, 
substantial s~ fish consumption has been deve
loped in Bangalore. Such a network of retail 
centres with link up to the main production 
centres will have l'o be planned for mutton 011 

a similar basis in the pilot scheme. 
[PARA 1 0.57] 

134. During migration, sheep from di[Jerellt 
areas mix up in the gra:ing zones and follow 
common migratory routes. Thus, one diseased 
flock may c;ontaminate large areas of the grazing 
laJUw on its route causing serious threat to the 
other {locks grazing over those areas. As such, it 
is highly necessary to undertake routine prophy
lactic measures against the commonly occurring 
diseases. [PARA 10.58] 

135. Slaughter of goats for meat purposes 
should be increased so that the rate of growth 
of goar population may come down. The Co~/1-
mHtee has already indicated that in view of 
its habit it can c01tse damage to m·eas under 
afforestation. Suitable management systems 
should be, devised to exercise greater control 
over their movement and feeding habits. 

[PARA 10.63] 

136. Breeding programme should be plan
ned keeping in view the local agro-climatic 
conditions. [PARA 10.69] 

137. Ideli.tification of breeds>, b01'h exotic and 
indigenous suitable for che area has to be done, 
to develop their productive capacity. Improved 
indigenous breeds from other areas with similar 
agro-climatic conditions should be itti'lised for 
upgrading of local, non-descript stock in the 
villages> under dry/and farming condi-
tions. [PARA 10. 73] 

138. Any programme for rapid improvement 
of cattle weaNh and there,by the income from 
cattle would be mosP welcome addition to the 
poor economy of drought prone areas. Hence 
there is a need for rapid introduction of the 
crossbreeding programme. The Committee 
would, therefore, strongly recommend thai' the 
basis of exotic cow farm, breeding bull farm 
and frozen semen banks should be brought ~p 
to great efficiency immediately so that an acttve 
cattle development can take place in drought 
prone areas. [PARA 10.74! 

139. One of the reasons given for the slow 
pace of spread of frozen set!zm tec!mol.ogy is 
the lack of cani~'ters for lzoldmg ltquzd nztroge•t 
to keep the frozel! seme~• straws in condit!ons> 
for iiiSemination in the f!e/d. The Commzttee 
understands thdt the present demand far out
reaches available supplie> in the country. The 
Ministry of Agriculture will have l'o take a 
close look at the pres>ent programme of demand 
and supplies and solve the problem satisfacl'orily. 

Otherwise, this single factor may be a serious 
deterrent to the rapid growth of animal lws
bOizdry in the drought p•one areas. 

[PARA 10.75] 

140. Murrah in Hcuwma 1111<1 Mehsana cu:cl 
Surti in Gujarat are tize high milk yicldin;: 
breeds of buffaloes. The~c lH"ads have attained 
not only all India iuzpottance but ·also inter
national recognition as important milk brads 
of baffaloes. The following approaches shoul,l 
be followed for improvement of tlwse breeds. 
Firstly, their genetic potential for milk produc
tion should be improved further 1/wough selec
tive breeding in their natil·e breeding tracts. 
Secondly, the sires of pro1·en worth belonginq 
to these breeds should be used for up-grading 
non-descript buffaloes in other areas throztgll 
crossbreeding. Graded uutrralzs are considered 
suitable to cuzd are being distributed in arid 
and semi-arid tracts of drought prone areas. 

[PARA 10.78] 

141. The necessity fot milk production en
hancement· being so great, all prvclzu1ion pote•l
tia/ should be actively .!),ploited for obtaining 
the maximum possible use. This would re
quire enlargement and s:rcngthening of the 
exi:Jting programmes as also initiation of addi
tional programmes. Carefully planned systema
tic breeding programmes inc/zuling progeny 
testing of selected bulls should be undertaken 
for progressive genetic improvement of the stock. 

[PARA 1 0.80] 

142. At pres>ent most of the veterinary hospi
tals are poorly equipped, do not hm•e modern 
aids for arriving at prompt and correct diagnosis 
of diseases and lack facilities for undertaking 
surgical operations. Even drugs for treatment 
of common ailments arc in s>hort supply. These 
problems are more acute in the drought prone 
areas. The Commil'tee would urge that where
ver animal husbandry programme is taken up, 
immediate steps should /Je taken to provide 
animal health cover. [PARA 10.811 

11. PASTURE DEVELOPMENT AND 
RANGE MANAGEMENT 

143. Past·ure developtucnt in drouhgt prone 
areas, apart from increasing fodder avai/a/Jility 
and thereby promm'ing de1·elopmcnt of animal 
husba~uiry, confers> the benefit of providing 
grass cover on lands subject to wind and water 
erosion. Unles 'the livestock are fed adequately 
and with quality fodder to provide all the nutri
erlfs in required proportions, their productive 
potential is not realised in 'the form of increased 
production of milk allll odter animal products. 
Adequate production and good quality of fodder 
and grass thus becomes a pre-requisite -for the 
success of animal husbandry programme, so vital 
to the economy in these areas. 

[PARAS 11.1 & 11.3] 

144. No!witlzstunding the land resources 
constraint, these areas do offer considerable 
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scopes for pllSture and fodder de,velopment on 
the available are~ if the latest technology for 
fodder crops and pasture development evolve't 
at ·the Central Arid Zone Research Institute, 
Jodhpur, •the Indian Fodder Grassland Re
search lnstitUI'e, lhansi and other places is 
adopted appropriately. [PARA 11.8] 

145. Another important problem in the im
plementation of paSture development w~ lack 
of seeds of suitable grass species in adequate 
quantitites. These were problems of adoption 
of these varietieso. U is necessary ~o plan the 
pasture and fodder crops development proper_ly 
and implement a package of technical recom
mMdations within the watl}_r~hed frame for 1/le 
success of ~he. programme. [PARA 11.12} 

146. A conscious policy fixing annual targets 
in t·he various states for an existing grassland 
development and marginal land development· is 
the answer. The identification and allocation of 
areas should be based on the regional expecta
tions of deve/opme1vt of types of domestic ani
mals and their quality OI have been posotulated 
in the recommendations of the National Com
mission on Agriculture. [PARA 11.15] 

147. For plamiid gras~land development 
leading to ilitensive fodder producJion, the area 
has to be kept out of the nomadic grazing by 
scrub animals that goes on endles-sly in all 
these lands. The nattire of · the soil in the 
grasslands thdt have bee11 identified will enable 
the planners to decide which particular type of 
fencing will have to be used and what will be 
rhe minimum area of land that would be 
economically maintainable. This exercisoe wtll 
have to be done simultaneously by each state 
whilst identifying the grasslands. [PARA 11.17] 

148. The programme of identification cf 
grassolands and intensive developmem' can gene
rally be followed without much difficulty in 
areas reasonably away from the village sites. 
W hr.jre such lands are close to the village a~d 
in the areas demarcated as grazing lands with
in the village boundary, the strategy of devl!
lopmeiU will have to adapt it~lf to the people's 
ne.ed. [PARA 11.18] 

149. The1·e is a temptation for the, nomadic 
'::att/e and sheep breeders to drive their cattle 
md sheep over sand-dunes stabilisation systems. 
under the garb of private rights. In the interest 
af the community's welfare, the Committee 
would recommend some legislative measures to 
ensure a complete fencing of all the land and 
ensuring and preventing dtrect grazing on such 
sarul-dune stabilised area~. The grass will have 
to be harvested by manual labour 0/ld 'fed to 
the ca1'tle and sheep. [PARA 11.19] 

150. Naturally, grassland development call
not be taken up all over the area identified for 
such development. It is recommended that it 

would be desirable to take up the development 
work initially in areas where reasonable accessi
bility to water facifities are available so that the 
stabilisation of the grasses and fodder can be 
accomplished quickly so as to demonsotrate the 
benefit from the new · method to ~he people 
before they lose patience with the reser
vdtion. [PARA 11.20] 

151. Both sheep and goat are part of the 
nomadic economy. The grasslands away from 
the. village settlemellt thm• are developed eith.~r 
in the Government areas or reserve forest areas 
will have generally to be protected against indis
criminal'e grazing. [PARA 11.24] 

152. In nomadic sheep rearing, the problem 
of improvement of the breed through artificial 
insemination or direct cover becomes difficult 
unless the flocks can be brought together l'o 
a fixed place during the breeding season. These 
large, gl',~s reserves can be utilised as such cen
tres for bringing togethe,· the sheep flocks of 
nomadic breeders dt the l'ime, of 
breeding. · [PARA 11.24} 

153. When the· lambbtg takes place, the, 
ewes and the lambs can also be kept in the 
settlement round the grass land with permission 
to tiJilise grasses inside the reserve. Thus, active 
improvement of breed can be done. There is 
11cope for this approach, particularljy, in the 
Sl'ates of RajasthOJt, Gujarat, Haryana anrl 
Mahara~htra where sheep bre,eding is even now 
sufficiently large. It can be usefully introduced 
in the Southern States to extend the flocks 
rapidly where mution breeds will be the order of 
~he day. [PARA 11.24] 

154. Once organised grassolands are deve
loped throughout the cmmtry, it will happen 
that for maximisation of yield there should be 
periodical harve~ of the crop. There may be 
excess supply in certain parts of the season when 
the nomadic flocks can find natural rangeso. It 
should be general practice to harvest such sur
pluses and maintain resen•e in the large grass
lands of the cow~try for utilisation during soeri
ous droughl's in the areas surrounding. The 
necessary technology for hay making with neces
sary equipme,nt should be part of the grasso
land development programme. [PARA 11.25] 

155. Grassland development programme will 
have to be on a package basis, with a link up 
of research, exltension, infrastructure develop
mel!l', input supply and control. [PARA 11.26] 

12. HORTICULTURE DEVELOPMENT 
156. There is com•iderable scope for increa~

ing horticultural crop production, 'particularly 
in Rajasthan in the large areas being served 
by the Bhakra and Rajasthan Canal SystemS'. 
Ganganagar Dijtrict ha~ already nearly 6,000 
hectares under fruit, vegetables, etc. In fact, 
it has be.en eS!tablished that wherever canal 
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irrigation wale" and good quality wdler from 
other sources like wells a11d tubewells is avai
lable, almost all rhe fruits and vegetables for 
which climatic conditions are suitable can be 
grown. The extremely dry conditions enable 
the production of a fine quality of papaya with-
out the undeS>irable latex odour in its 
pulp. [PARA 12.3] 

157. With irrigation resource:;, commercial 
seed production of vegetable crops, e.g. lady 
finger, cucurbits, tomato, potato, jltleseeds, 
chillies, brinjal, peas, cumin, coriander, efc. 
can be •take.n. Large scale production of vege
tables for fresh market and for prerervation 
factories also has enormous scope. Gardening 
of vegetables like cauliflower, tomato, potato, 
carrots, onion, garlic, elc. can be, highly 
profitable. [PARA 12.9] 

158. Research work i~ in progress at the 
Central Arid Zone Research Institute, Jodhpur, 
and Haryana Agricultura' University, Hissar, to 
further identify the types of cultivars wit/tin 
these fruit crops which can with:<Jtand salinity 
without detrimental effects 011 their produci'i
vity. The results of litis research should be 
pursued further. Some of the vegetable crops 
like spinach, beat, cabbage, brinjal and some 
root crops are tolerant to salinity. [PARA 12.10] 

159. In recent years, extensive, research has 
been carried out in Mexico, Israel, Australia 
and USA to increase horticultural pro
duction by efficient ma:wgement of water
sheds. In India, such work is in progreS>s at 
the Central Arid Zone Reseprch InS>titute, 
Jodhpur. Some of the indigenous plant types 
cmt be planted even without following Vhzs 
technique e .. g. kair (capp,1ris decidua), cordia 
myza, custard apple, et'c. Their productivity. 
will, however, increase if due conS>ideration is 
also given to watershed management. 

[PARA 12.12J 

160. As in fu)J arid zone, the rainfall is not 
o1zly very low but is coli{ined to the period 
from July to September, wit'h 9 to 21 rainy 
days out of 12 to 30 rainY_ days in the. wh~le 
year. The fruit crops selcoted for 7ultzva!wrr 
in these regions must be ~uch that t~ezr 111axzm~ 
growth period fallS' during the perzod of maxi
mum water availability in the soil and lolV 
vapour pressure deficit in the atmo'l-
phere. · [PARA 12.13} 

161. While selecting cull"ivars of a particular 
fruit tree, care should be taken to choose lh.e 
early ripening ones so that they make maXI
mum use of ~he residual roil water from the 
monsoon rains. [PARA 12.13] 

162. Among t'he vegetable crops, the most 
hardy types belong to the cucubataceous {]Jla 
selaraceous groups. Besides these, cowpea, 
gourd, early, cauliflower and okra are also S>ufji
cient/y hardy. There is however, need to 
grow the drought hardy cult~vars of these vegf'
table crops for'idlnfed ptodur:fion. [PARA 12.141 

163. In vegetable crop!. also, optimum pro
duction i9 possible by adopting techniques of 
moisture, conservation and Tltn-of} concen
tration. [PARA 12.19] 

164. Considering the marginal nature of l'he 
land in many cases, am/ the non-a~·ailability of 
adequate moisture ancl the risk . involved in 
successfully raising foodgmin crops, great im
portance would have to l>e placed on opportll
nil'ieS' to diversify mral economics away from 
crop production, to the extent possible, into 
activities that are less dependent 011 the vagaries 
of rainfall. Horiculture is one of the excellent 
opportunities which could {Jf'.Ol'ide a greater 
income 1'0 the farmqs in such lands which are 
not good for crop prodr1ciion. The Committee 
would strongly urge that horticulture S>hould bo? 
taken up as an integral part of the packat;e 
approach to ~he development in the drought 
prone and desert areas. All essential steps 
would have to be l'aken. Extension support iJ 
the first eysential Nem. Tltis would not, how
ever, be enough by itself unless suitable varie
ties are identified seeds ami cultivars provided 
when ne,eded. [PARAS 12.24 & 12.25] 

13. AFFORESTATION 
165. At present, areas clas9ified under per

maneJ~t pastures, cultivable wastes, barren, un
cultivated land and fore,•ts are overgrazed aml 
clenuded. Hmce, no1' only the development but 
protection and management of the forett and 
plant cover also assume considerable import
ance. It is necessary ·to f'i"OI•ide for the require
meltls of fue,/ cmd fodder so l1tdt the people 
are not tempted to c11t trees indiscriminately 
mzd inhibit the process of affores-
'tal'ion. [PARA 13.5] 

166. The, programme of tree plai1ting has to 
be taken U[J on areas iu a11<l around agricul
tural {it!lds and other areas where wood lmuls 
<.umwt be created. Planting can be carried out 
(i) 011 and along bwuls <111d risers, (ii) margitwl 
cr peripheral bzmds, (iii) field and proper/)' 
boundaries, (iv) village paths, (v) fore-shores 
cf tanks, (vi) irrigation charmels, (vii) institu
tions like schools, hospilalr, panchayat bhavans, 
places of worship etc. (viti) banks of small 
streams and any other available place. 

[PARA 13.12] 

167. It is necessary to educate rile farmers 
about the importance of tree planting on farm 
land. As the first st'ep towards farm forestry, 
the farmers can confine their activities to grow 
their own timber, fuel and fodder trees along 
.field bunds and marginal land where cultivation 
is uneconomical and not possible but the soil 
.a/lows it. 

168. All over the drought prone areas of the 
-country, the farmers leave a third to a 
half of their land fallow every year, 
whether big or small, because they 
·cannot possibly cultivate the entire land. It 



has been recommended that they may put part 
of their land under permanent intensive pasture~ 
and tak~ a subsidiary occupation of Animal 
Husbandry. There is a ca.l'e for putting pa_rt 
of the land under tree lands and plant 
trees. [PARA 13.16] 

169. Suitable species of different regions of 
lndi(l as also the imprm·ed techniques of affore
station have, since been compiled in •the Forevt 
Re.1•earch /ns!'itute Publication entitled "Hand
book of Afforestation Techniques", The selec
tion of species suitable for a particular area 
would necessarily have 1o be governed by the 
following consideration.!': 

(i) objective of planting, viz. fuel, . small 
l'imber, fencing,, bioaesthetic, erosion 
control, top feed production, etc. and 

(ii) locality factors, viz. climatic, topographic 
and biotic parameters. 

The. oi'her criteria for selection of tree species 
are (a) farmers' preferenc~, (b) deep root system, 
(c) light down, (d) bird •epellelll, (e) ease of 
esta/Jlislmzqlt, (f) fast growth, (g) resistance to 
drough<'/fore~·t/fire, (h) multiple use, coppicing, 
adaptability ancl compatibility etc. The Com
mittee would strongly recommend that this 
programme should be taken up as a massive 
programme and should be backed with full 
political support, LPARAS 13.17 & 13.18] 

170. In every Indian village, traditionally a 
porl'ion of the kmd was reserved for the village 
forest. This was common property to be 
managed by the village e,ider11 for the benefit of 
all the villagers. The first to be affected by 
!'he rush for forest material by the expanding 
populdlion was the village forests. Except i·t 
the very interier areas, 'ill age forestso are now 
bare earth wherever the land has not bee11 
encroached upon. Rehabilh'ation has to start 
here. Com•ideri11g tlze magnitude of require
ments, the village towards farm forestry, the 
farmers C\!111 confille their activities to grow thezr 
ow11 timber, fuel a11d fodder trees along field 
bunds and marginal land where cultivation is 
uneconomical and noJ possible but the soil 
allows il'. [PARA 13.15] 

171. Tree,s are planted clos-e and regularfy 
pruned illlo bush form so that leaves and twigs 
are maximised instead of timber. Some fuel
wood will be available mmually in the pruning 
of the twigs. In 1'he interest of social justice, 
it is sugge~·ted that the poorer landless families 
new· the forests may be allowed half a hectare 
each of such land and helped to grow l'he fodder 
trees or Tassar culture or lac growing. The 
latter two will be beneficial mainly to the tribal 
who naturally do Tassar culture and lac culture 
now on forest trees. It is n«cessary, therefore, 
to divide the programme oj degraded forests bet
ween fuelwood plantm'ions by 'the forest de
partments and trees for leaf formation for 
Tassar, Lac and fodder by the landless families 
allotted right on trees on land for the purpose. 

[PARA 13.29} 
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172. The fuelwood plantation in degraded 
forests i11 to be harvested after 15 years at the 
start because the land is of poor quality havine 
lost all nutrieJtls. B.ut future cuts can be once 
in I 0 years be,cause the land would have re
gained its fertility in 1'he first rotation of 15 years. 
Thu~· a plantation of 4.2 million hectares per 
year less one million in f.arm forestry per year 
in a 15 year rotation will take 48 millio'l 
hectares in l'he first round tapering off to 
32 million hectare;; after 25 years from start. 
If part of the plantation.? can be irrigated, area 
required will go down furdzer. Technology will 
surely find ways and means of increasing pro
ductivity meanwhile, to link demand with supply. 
For the leaf programme it is annual harvesli!Jg 
of leaves. It is suggested that a programme of 
5 lakh hectares per year may be taken up it1 
the next twenty years. This will over time help 
20 million poor labour fam_ilies near !'he forests 
to get a decent living. [PARA 13.30] 

173. Everyday trees are not necessarily ·trees 
with only fuel value. Trees yielding many varie
ties of minor forest produce and treeso giving 
fruh's on which the tribal population live. and 
also eam some money by collection, are alYIJ 
being devastated. One of the main objectives 
of the tribal development programme is to ensure 
·that these benefits are not lost to the tribals but 
augmented. So. in all these plantations it should 
be a rule that trees giving minor forest produ~e 
like mahua, karanj, neem etc. and fruil' trees 
like mango, tamarind, jack and others are suita
bly interspersed. [PARA 13:31] 

174. Mainly large socale plantation of eucaly
ptus should be avoided because they upset the 
ecological balance of fauna and flora very 
badly. [PARA 13.31] 

175. Intensive fodder development is neces
sary if the devastation of forest areaso and plan
tations by all types of cattle is to be 
avoided. [PARA 13.32] 

176. The following programmeS' are already 
in operation and have to be intensified on a 
proper judgment of !he tleve,lopmental need:-

(i) When farmers keep good milch cattle or 
crossbred sheep or exotic pigs, they must 
be persuaded to put a part of their land 
under intensive fodder tree cultivmion. 
This development is already !'aking place 
on a large scale in Gujarat. Punjab and 
H aryana and needs intellS'ification in the 
other States. 

(ii) In the Drought Prone Areas, i!' has been 
explained that a third to a half of the 
land and in desert areas much more is 
left uncultivated b1 each year because of 
the rainfall putter and pressure oj 
time . . A part of the land can go under 
fuelwood and a uart uut under permanent 
fodder tree. [PARA 13.321 
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J1 I. uurmg me il/Xtn Han targe SCale atJOT• 
staiton will be going .on ·in social forestry in
cll,(ding. village and panchayat lands and de
graded forest.!'. If the community interests can be 
soughc and maintained by the forest department 
in these programmes it should not be diffi
Cl,(/t to ittlroduce a temporary tongiyas cu/tiva· 
lion programme in the~ a1 eas without imy ff!.ar 
of the lands going out of the control of the 
forest department. [PARA 13.33] 

178. Tamil Nadu has initiated a programnie 
of growing fodder in all the areas of de11elov" 
ml!nt where. the tree co1•er has not yet shaded 
the .tores1' lands. They also allow the village 
cattle nearby to gra~e these areas on paymerit 

1. 11 vl!ry reasonable. fee. It is suggesteil_that 
I they can give preference to the poorer fi;inU• 
lies owning. sheep r:~nd cattle and pllrliclilarlY 
tho9e who have taken to improvement of their 
breeds, it may give substam'ial bene/It to 'the 
poorer sections towards their economic improve· 
ment. Other Stdtes ca'l. also follow this ver.Y 
useful approach l'o fodder addition for the 
villages near •the reserve fcrests and conimert;idl 
forests, [PARA 1a.341 

i 19. iris necessary to put through tire basic 
toncept of a National institute with su[Jide11t 
capacity at once. A 11ecessary start of our 
massive programme of s_ocial forestry will de
pend entirely oil the speed at which we get tli!s 
base laid and recruit the .necessary order of 
siaff, [PARA 13.35] 

180. Fore~t Service has traditionally been one 
where all their st'af} at all levels have been 
trained to the job ·after >election to the service. 
There are not enough training colleges a1' pre
se!lt to train all those that have to be added to 
1'he staff in a crash programme. This problem 
of manpower requires immediate atten-
tion. [PARA 13.35] 

14. SAND DUNES STABILISATION IN 
ARID AREAS 

181. Stabilisation of 3and dunes is t'he most 
importan't necessity in the hot arid zones prima
rily for checking the gro'Vth of deserlic condi
tions and protecting productive _agricultural 
lands in the neighbouring areas frOJil ~he wrath 
of moving sands. [PARA 14.2] 

182. Efforts in sand dunes stabilisation, if 
they have to be effective, have therefore l'o be 
carried out in ~he wider context of scientific 
management of the total land resources in the 
region. [PARA 14.8] 

183. Vegetative cover is the only answer for 
stabilising of sand dunes. [PARA 14.11] 

184. The first priority for sand dune stabili
sation is obviously in areas surrounding villages, 
townships and fen'ile lands where the sand dune9 
are, threatening to engulj 'the area. The extent 
(Jf sand dunes of this n(lture will nqt bt; sq 

subs1'antial that a phased programme of sand 
dune stabilisation over the next ten years with 
stale investment cannot aiiSwer the 
problem. [PARA 14.15] 

185. On a pn{J('IY basis a programme of 
action for .\lahilisation of wnd dunes which may 
cause difficulties should be taken up 011 ph~d 
basis • . The land usl! :.11n•ey which is bein_q 
carried out by CAZRI, will be able to iclcntifv 
the priority sand dunes tlretls. These dunes, lt 
is ojte1l found, eire not olt.lantls completely i•i 
the control of Govemmeu/ b111' also c01•ers e.ti.;l• 
ing rydtwtiri trllcls. The Pllttem is •11ixed. Sam/ 
tlrme stabilisati01l has 1'0 be done on a waters/red 
basis. Any programme, therefore, will have 10 
include both g01•ermncnt am/ private 
lands, [PARA 14.15) 

186. Sand dunes .l'laiJilisdtion gives large areas 
which can be usefully put rmder pasl'ures or 
small timber and can be expected to give relllrm 
on a commercially viable /Jaris. The Commillee 
suggests 'that I'Wo types of approach would be 
useful. In taking up /ar~c scale programmes of 
such sand dune stabilisation on tire principle 
now followed for afforestation of panchayat 
lands, sand dune Sl'abilisation ·of areas, selected 
comprising both government and private lamlr. 
can be put under the sand clune stabilisatio11 
organisation which will do the entire invesl'lllf!lll 
and development of the area. The return from 
harvesting of the umfruct when It is ri[le 
will go 1'o the government from the government 
lands and on tire private lcmcls a sharing formula 
can be developed. It is suggestecl that a 
50:50 sharing will be reasonable. [PARA 14.15] 

187. If the community approach is not possi
ble in any area because of factions, a master 
plan for sand dune stabilisation can be worketl 
ollt wlth those who are willing •to agree to tlo 
the necessary stabilisation work on their indivi
dual fields. If the lack of agreement by any 
of the farmers prevents "''ork on his lands awl 
if the work is absolutely essential to prevent 
de!'erioration of tire rest of the work, some 
statutory provisions ca11 be made for compulsory 
execution and recovery of inve.rtment. Tire 
soil conservation act whkh already provides for 
such works can be invoked wherever available. 
The A.R.D.C. and now the proposed National 
Bank for Agricu/i'ure and Rural Development 
(NABARD) have suitable programmes of re
financing which can be availed of for this 
purpose if an integrated large scale programme 
is taken up. [PARA 14.15] 

188. As regards the Rajasthan Canal Arl'll, 
all shifting dunes in command area must be 
stabilised by planting 01•er with grar.~ to prevent 
sand casting of arable land. [PARA 14.16] 

189. Grazing of lh•estock on dunes should be 
restricted so as ndt tr• disturb the soil but people 
may be allowed to cut grass on payment of 
m.oclerate fees, [PARA 14.16] 



(xxii) 

190. In the canal cultivated area suitable 
shelter belts and wind breaks should be esfa
bli.l'hed to minimise the effect of hot winds and 
reduce sand castings. [PARA 14.1_6] 

191. Advantage should be taken of spare 
water in the early stages of development in 
command area for growing trees on a massive 
scale. This programme should receive the top
most priority in the Rajasthan Canal Area. 

192. Incidentally, it has cmne 1'0 the Com
mittee's notice that a tree (Leuoacetfa Leucuce
phala) popularly known as 'IPIL' in Philippines 
and SHEMOO in Thailand has got great po!'en
tial not only as a supplying fodder and shelia 
but also fuelwood. This tree is prolific producsr 
of kaves, flowers, pods, buds and twigs, all ol 
which are relished by the cattle. The annual 
yield of dry fodder w 6 to 10 tonne per acre, 
depending on the quality of the soil and i"iga
tion facility. Its leaves and tender buds can be 
used as vegetables, its seeds can be ground a!Jd 
the flour used for making bread. It gives a 
very good yield of fuelwood. The Committee 
would recommimd that this specie may be tried 
in the Rajasthan Canal Area and in such other 
areas where undergrozmd water is known to 
exist. [PARAS 14.17 & 14.18] 

15. SOLAR ENERGY & WIND POWER 
. UTILISATION 

193. The research in utilising solar energy 
and wind power for replacing the. diminishing 
sources of energy is nm'ional issue. It will be 
noticed that quife a lot of research is now going 
on. Before the research can be applied in ~he 
field more proper cost-benefit studies will have 
l'o be done on location. specific studies so that· 
the !technology can be suitably given to ~he 
people 'for adoption: The Committee would 
therefore, reconunend that in all these researches 
in development of equipment and in running of 
sysitems for utilisation of solar energy and wind 
power, the research should define clearly limita
tion.Y of use of l'he equipment and the cost-benefit 
of the utilisation. [PARA 15.23] 

194. The equipment so far designed for 
cooking and for providi11g hdt water for family 
use is we_ll within the means of a family with 
modest means in the rural areaso. The Cenl'ral 
Arid Zone Research Ins:itute (CAZRJ) will have 
to develop brochures explaining this and giving 
the cost-benefit data so !'hat the extension work
ers can straight away adopt thi.l' programme ir, 
the rural areas. [PARA 15 .25] 

195. Hot water will be available during the 
day. In hill areas and ill the desert areas also, 
it is a commodity most welcome during the day 
for bathing iii winter. Of course, this facility 
will be ured more by middle class and that too 
in the semi urban and urban areas. A suitable 
brochure may be developed by ihe CAZRI for 
this purpose also for utilisal'ion by extension 
workers. [PARA 15.26] 

196. Use of solar energy can be suitably 
designed to provide for drying facilities. There 
may be many uses for such drying facilities in 
the rural economy. Where this will be useful 
will have to be studied and suitable brochures 
developed by CAZRI. - fPARA 15.27] 

197. Wind power is spasmodic and a1' pre
sent will probably be economic only in lifting 
water to a tank or a reservoir. Urban waier 
supply schemes and minor irrigation schemes 
can pos'Sibly be designed utilising wind power. 
The parameters have yet to be developed. 
Whichever organisal'ion is attending to this 
research, will have to de1•elop suitable brochures 
giving the cost benefit and also explaining the 
limitations so that the exl'en:>ion organisations 
can see whether they are . adaptable for their 
local problems. [PARA 15.28] 

16 .. STRATEGY FOR TRANSFER OF 
TECHNOLOGY 

198. The major problem is the transfer of 
appropriate technology to ~he people in the 
specific watershed for promoting rational use 
of land, water and other natural resources. 
Effective transfer of appropriate technology for 
watershed developmem would involve the fol
lowing activities: 

(i) ascertaining 1'he present level of techno
logy in the related sectors; 

(ii) identifying 1he type of technology needed· 
and suited for the felt needs of !'he popu
lation of the watershed ill general; . 

(iii) based on such feed-back, need for adop
tion or adaptation of available ~echno
logy for improving the product'ivity of 
the Area and preventing the ecological 
deterioration; 

(iv) testing the suitability of new specific 
!'echnology in differen( agro-physical and 
climatic regions requiring a large num
ber of adaptive field trials and opera
tional research projects under different 
geographical and socio-economic condi
tions; and 

(v) Strengthening ~he linkages betweer. re
search and field personnel. 

[PARA 16.1 & 16.31 

199. It has to be noted that the development 
of appropria1'e technology for the drought prone 
areaso requires an effective feed-back mechan!'sm. 
The research has also to give priority to the 
development of low cosi technology. A careful 
analysis of tlie methods of agriculture, animal 
husbandry, el'c. in these area might indicate 
that a few modifications in the existing practices 
could yield better results instead of introducing 
new innova!'ions which may not only be costly 
but may also require lot of efforts before the 
farmer could be . persuaded to· take them 
up. [PARA 16.5] 
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200. Un_i-disciplinary research now generally 
prevalent m ~he Agriculrural Universities 011d 
l?ar'!lle~ research being carried on in various 
mstltutzomt-Ce,ntral and State-in various 
aspects of the sciences . has to be brought 
together in _multi-disciplinary applied research 
programme 111 order to sol1•e the specific pro
blems> of drought prone areas. The establish
ment of regional r.esearch centres on a mul:i
disciplinary basis i.Y .essential. · [PARA 16.5 J 

201. What are the important steps> necessary 
for transferring appropriate technology to rural 
areas, l?articularly the drought prone areas. 
The obVIOUS answer is the field extpnsion and 
.farmers' ~rain_ing, supply of information, litera
ture! audw-vzsual education, field demons
tratzons, etc. Training of extension workers 
would al.ro be necessary. [PARA 16.8] 

202. The 1J10St distinguishing characteristics 
of the new methodology is that the Village Level 

· Workers and the Agricultural Extension Officers 
are lllilised in an intensive time-bound manage
ment system under a fixed programme of train
ing and visits to the farmers field regularly every 
fortnight. The training has a direct focus on 
specific agricultural practices and recommenda
tions> related directly to farm operations durlng 
a given fortnight. - [PARA 16.10] 

. 203. The '!ew Agrl. Extension methodology 
azms at ensurmg transfer of know-how available 
m• 1he Agricultural Research Stations to tire 
farmers fields through an effective time-bound 
management system. This is> being achieved 
through a syslen]atic ~chedule of training of 
Extension Workers, to equip them with the latest 
know-how. The transfer of technology from 
Extension Worker to the farmers is ensured 
~hf'ough a fixed programme of visits every fort
nzght. The methodology followed in the exist
ing set up can be adopted in the DP AP areas 
also bu.t what would be essential is that the 
extension perronnelworking in these areas musl 
be provided 1raining in i.il the disciplines for 
which the area has the best potential and sup
port is called for. [PARA 16.12] 

204. The technical capacity of the VLW in 
the programme is limited to agricull'ural develop
ment only. On the other hand in the watershed 
management approach which is basic in DP AP 
the main thrust i.Y firstly in restoring ecological 
balance and then maximising soil and water 
conservation for increasing- crop productivity. 
The technical expertise for doing this work has 
to be spelt ou~ carefully. - [PARA 16.13] 

205. The planning and execution of the soil 
and water conservation programme for the 
Government and community lands> should be 
done by a suitable organisation in the Project. 
This work obviously cannot be done under l'he 
present T&V programme. For this, the Commit
tee suggests the followinK approach. Once prio
rity watersheds have been identi{zed in th8 
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Project area for wai'ershed management, techni
cal teams of the soil and water co/IServation 
experts in the project technical group must 
prepare the soil and water conservation pro
gramme. for the Goverrune!lt 011d community 
lands. wzth such help as may be required from 
the hzgher tedmical echelons for t/le individuul 
watersheds. This plan I!IIISI be implemented 
in full in the first year of the wal'ershed pro
gramme as wirholll this protection to the higlier 
reaches, the farmers programmes will not be 
fully productive. [PARA 16.14] 

206. The soil conservaTion organisation in the 
Distric.t should be given !he responsibility ta 
get the work done on schedule. The funds 
51/wuld be provided by !he DPAP. [PARA 16.141 

207. The technical team of the project helped 
by such higher level expertise as is necessary 
will have i'o decide for each watershed the parti
cular pattem to be followed. [PARA 16.15] 

208. The lantlshaping programme on the 
holdings of all the farmers participating should 
be cqmpleted in ~he off ~~ason before the start 
of the second cropping §.cason. The rechnict~l 
suppo~t for this will have to come from the soil 
and water conservation <!xperts in the project, 
helped by the VLWs who suitably trained in 
advance will follow the T & V method to get the 
programme imple!11ented i!l time. [PARA 16.15] 

209. Where a change of cropping is es>sen
tial in any holding to prevent wrong use and 
consequential soil deterioration, the technical 
expei'IS in the project should identify the hold
ings and the changes· necessary. The VLWs 
should then be used in tile T & V programme to 
get the changes done by persuasion. -

[PARA 16.17] 

210. In ~he T&V method there is a back up 
by a Te,:lmical Group wlzich trains> the VLWs 
every fortnight during tfie cropping season f9r 
the programme ~a be p11~ acrol'S in the field 
in the next fortnight. This back up technical 
group with a base experime!ltal area is crucial 
for watershed progra(llme. [PARA 16.17] 

211. Besides the technical disciplines in
volved in the T&V, a soil and a wa1'er specia
list will have to be included. It is preferable 
that this group is based ~ tfle project centre, for 
each DPAP project area. [PARA 16.17] 

212. The liase area should be a suitable 
watershed of the same - ~ize as 1he watersheds 
chosen in the project and should be clos-e to 
the project centre. In this watershed the techni
cal group will personally .mpervise all the aspects 
of the ini'ended programine that they are goi!lg 
to introduce during the year in the project. 
The base will be a demonstration centre for 
the project and a training centre for z•he fiela 
per ronnel. fJ igher lrve! f£chnical experts in 
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lhe district mu:~t visit these demoiistrm'ion areas 
and correct mistakes and solve sp~cial area pro
blems that may arise. Selection of such back 
up areas should be done carefully so thaz' subs
tantial people's backing m the watersheds is 
available and the farmers gre prepared to ex
periment. Such watersheds should get all the 
subsidies and help that demonstration centres 
get under the state plan so that this will be 
additional attraction for people's pan'icipation 
in a new venture with s01ne risk. [PARA 16.17] 

213. The technical team back stopping the 
water:Yhed programme will have to decide for 
each watershed l'he present status of available 
technology suitable as a first step to improvi/tg 
th~ traditional cultivation practices and land 
use pat!'erns by marginal change:; to il!lprove 
the productivity and prevent deterioration of the 
ecology. [PARA 16.19] 

214. The mo:Yt important stage in transfer of 
l'echnology will be the. testillg of the suitability 
of specific technology in different agro-physical 
and climatic regions ro that introduction of the 
most modern technology can be done in the 
location specific condition. This requires a 
large number of opermional research projects 
follow up by adaptive field trials. [PARA 16.20] 

215. lt is necessary for the TCAR to expand 
the national demon:;tration concept to include a 
large number of national demonstrm'ions of the 

· latest technology for handling the watershed 
approach in drougltt prone areas. [PARA 16.291 

216. The TCAR may examine early how best 
the lab-to-land programme can be modified to 
suit z'/ze requirements of a watershed 
approach. [PARA 16.21] 

217. Education of indi\oidual farmers aboht 
the right crop to grow 011 his field and the 
correct agronomic practices along with the 
minimum .soil conservation and wa!'er conserva
tion practices on his holdi•zg should be the main 
plank of the T&V programme in the initial 
stage. [PARA 16.22] 

218. Operational research programmes in 
large watersheds should now be taken up by 
the TCAR in the varioll!l DPAP zones so that 
the technologist:; may refine and imporve upon 
the package approach to IJZake il location speci
fic to the various DP AP zones in the countrv. 
The operational research projecz' will be ·a 
necessary back up to the ll(ltional demonstration 
programme. [PARA 16.23] 

219. The Government of India provide :assist
ance to the Slate Governments z'lzrough the 
Centrally sponsored schemes to strengthen the 
efforts of 'the stm'es in the transfer of appropriate 
technology to the rural areas. The Committee 
would strongly recommend that the as~istance 

provided under l'his scheme :;hould be available 
for extension support in the drought prone 
area9. [PARAs 16.24 & 16.25] 

220. The central elemeilt in the strategy for 
development of the drought prone areas should 
be the process of improf·ing the capacity of 
rural people to control tfJ.eir environment by 
motivating them to make l!l_aximum utilisation 
of their own capabilitie:; and 1'/ze local resourceS. 
For long term developmem of drought prmie 
areas, the first attempt should be to cregte 
awareness and conscioll!lness among the people 
of the efficacy of both short term and ·long 
term measure:;. [PARA 16.31] 

221. At the, Planning sJage priority should be 
given for the assessment of villager's needs and 
their priorities. The administration and techno
logists might think · that the people ha11e 
destroyed the ecological balance by ~heir short
sightedness. Btit they should also realise that 1 
they are creating a dis§quilibrium in ignoring 
the problem of i'heir survh·!!l and :;uggesting of 
long gestation plans. [PARA 16.33] 

222. lf people,'s participation has to be en
listed, such interventions !9 which the villagers 
will rationally respond have to be identified, 
11hort gestation income ge!ferating programme 
without further deterioration of the ecology for 
the people in the watershed have to be started 
and only then the long 'term conservation or 
regenerative programmes can. be pushed ahead. 

. (PARA 16.34] 

223. There is need !'o discuss at the level of 
operations details of the micro-water:;hed plpn 
with the residents of tfie watersheds to avoid 
any mutual conflicts and secure iheir active 
participation. This could be done either= 
through general meetings of all the residents i;r 
through the local panchayal' or watershed co
operative, if it is formed. [PARA 16.3~] 

224. Under the watershe_d approach, every 
piece of land reguires SO!Ile special treatmem' 
whether it belongs to a big holder or small 
holder, though the big h9lder1J may not qualify 
for subsidy. The land of the big holders has 
to be ·treated not because they belong to power 
group, bu~ because i~ is a te,:hnical necessity 
for the . development of 'the water-
shed, [PARA 16.36] 

225. We cannot l'hink of excluding pro
grammes for the landle:Ys in thi!_ watershed deve
lopment programme- lf the marginal or sur
plus lands are being distribu·ted among the land
less, thCJ wareshed project should provide· for 
the development of pastures or horticulure on 
these land:;, with guaranteed employmem' in 
secondary and tertiary sectors during the waiting 
period. This should also be specifically pro
vided as part of the plan to achieve a partici
p(ltory pr01;~ss, [PARA 16.37] 
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226. The watershed budget should have ade
quate provision for the extension education pr_o
grammes of the people of rhe area before the 
watershed programme is undertaken. 

[PARA 16.3_!!] 

227. The long term objective of development 
of the drought prone areas should formulate 
some plan for educating •he children and youth 
of the area ro that when they grow up they 
unders·tand their responsibilities as a citizen for 
miJigllling the effect of drought. [PARA 16.39] 

17. NOMADS AND NOMADISM IN DE-
SERT AREAS 

228. Because of the severe sociological ten
sions created by nomads,- Jl!hether pastoral no
mads or artisan nomads or non-descript, there 
is a general cry that nomads should be seden
tarised. At the same lime, it is often argued 
that artisan nomads like gadoliya lohars are not 
amenable to sedenarisalion. The Committee 
would take the view that n01nadic communities 
will accept sedentarisation and modify their eco
nomy provided the society oan give them a firm 
base for livelihood which is better than what they 
are eaming today. The economic attraction 
will prevail in all human motivations. 

[PARA 17.20] 

229. In the Chapter 011 "Livestock Develop
ment" the Coml!]itee ha~ already explained ho>11 
gradually nomadic sheep breeders can be 
brought to a limited number of centres in tf!e 
ranges for the breeding and [ambing season 
wil'hout any serious diffiwlties to them. Gradu
ally, when they come to such centres for 
ne,arly 8 months in the year, the sedentarisa
tion will automatically follow. Therefore, their 
movemeizt ow'side will t!zpt be limited to a few 
months in the year to exploit large grass rMges 
available. When the community is so gathered, 
all the advantages of a ~edentarisation, a society 
should be given to thein by the State. 

[PARA 17.21] 

230. Today with comwunications expanding 
and established, an~san systems developing in 
reasonably approachable -urban centres, many 
communities who use the artisan nomads may 
no longer find them necessary. Thus, over time 
this will be q dying race unless we now take 
steps to utilise the skills that are available iu 
the artisans for the benefit of themselves and 
the society. [PARA 17.22] 

231. Before the artisan nomads die oUI' by 
sheer force of economics, it is desirable to bring 
together into groups under a village industry 
development project in a convenient area clo.ve 
to available markel's under the strategy explained 
in the report of the Committee on "Village and 
Cottage Industries". Selection of centres and 
persuading nomadic groups to concenl'rate there 
will be infructuous unless the necessary raw 
material supply, credit u~d marketing facilities 

are simultaneously imposed OJ! the centre. Train
ing them for greater skills is also a pelT/ of 
village industry development. [PARA 17.22] 

18. ORGANISATIONAL AND FINANCIAL 
ARRANGEMENTS 

232. The Committee has recommended in it.9 
report on "Organisation of Administrative and 
Financial Struc1'ure for B!lckward Area Deve
lopment". What it cotzsidcrs to be appropriate 
organisational and fUran.:ial arrangements for 
realising the full potential of the area and exe
crtting a comprehensive del'_e_lopment prograll!ll!e 
embracing all activities-developmental, social 
services, infrastructure e1c. The Co!llmitt~e 
would, therefore, reiterate that· the recomme!)
dations made by it in iis report on "Orgturi• 
sation of Administrative and Fi!)ancial Struc
l'ure of Backward Area Development" covering 
"planning processes and decelltralisation" metho
dology of Central and State Plan allocations, 
organisational set up for plcm implementation, 
personnel policies, financial and budgetary C0!1· 
trol e.tc. are efninently srtited for the develop
ment of the drought prone areas and should be 
implemented as early as possible. 

[PARAS! 18.12 & 18.13) 

233. There should be a District Planning and 
CoordindJion Cell under the Chairmattship of 
the Collector to work out a proper programme 
and secure >'he best development of resourc~s 
particularly in respect of ~uch schemes and pr_o
grammes which cut across the boundaries of 
more than one IDP. [PARA 18.14J 

234. An Integrated Project Level Autlwrity 
consisting of lwo or three blocks should be ~et 
up by an executive order. [PARA 18.14] 

235. The Block Development 0/]icer, or Iris 
equivalent, would function as an Executive 
Officer under the IDP A and all beneficiary 
Oriented programmes would be implemented by 
the Block Administral'ion 1mcler the overall 
superintendence and direction of the IDP 
Authority. [PARA 18.14] 

236. Apart from the htgh level Steering Com
mittee which will guide tmplemem'ation of all 
the programmes, a Coordination Cell has been 
suggested at the State headquarters not only to 
monil'or the progress but also to ensure that the 
funds earmarked for the development of these 
areas are not diverted by til~ departmental heads 
to other areas. [PARA 18.14] 

237. The Committee would 111'rongly recom
mend that each State should have an inter
disciplinary land authority( ~oard for planning 
in major watersheds and t,mng gutdance to the 
lower level organisa.'ion 111 the planning, execu
tion and implementation c,f the programmes on 
micro watershed basis. [PARA 18.15] 

238. The existing departments at tire stale 
level like agriculture, forest, horticulture, et-::. 
are concerned with their sectoral activities. 
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what is essential is an orgalzisation at the state 
level which can ensure prepara1'i01i of intergrgt
ed projects on watershed development, guide 
their implementation and lJJOnitor the progress 
with reference to the ov_erall objectives. · 

[PARA 18.15] 

239. The Commil'lee would strongly urge that 
as a counterpart of the Stale Board, the Central 
Government in the Ministry of Agriculture must 
also set up a National Lund use Board/ Autho
rity. [PARA 18.16] 

240. Expertise in · various disciplines, which 
constitute the key component of pl-anning and 
implementation of programmes on watershed 
approach are located in the Department of Agri
culture and in the Department of Agricultural 
Education and Research under the Ministry of 
Agriculture. As it is esse11tial that there is com
plete coordination aizd ii>~l·eement between vari
ous disciplines which hgs to- provide inpw• lo 
the development activities in drought prone 
areas, the Committee would stmngly urge l'he 
constiftilion of ·a Standing Multi-Disciplinary 
Committee with its own secretariat to guide pl~o
ject preparation, supervise implementation and 
provide necessary techniqal and research sup
port, etc. [PARA 18.17] 

241. The present procedure is thm• at the 
request of the State Goverllmellts, the Central 
Government sends ·11ze Teams to assess ··the 
da!1zage of !the, drought affected areas. The Com
mltfe~. would stro~z![l;r recam.mend that a repre
sentmtve of the DIVISion dealmg with the drought 
aref! programme should invariably be includ
ed m the Central Team to assess the quantum of 
funds to be made availqble to the Sta!'es and 
once scheme~ are sa11c;!_ion_ed and approved 
whether for creaeion of permanent assets or for 
providing _relief, these ~·hould be prepared and 
e;yecuted m consultation and under :the supervi
Sion o~ the Integrated D!velopment Project 
Authortty. . [PARA 18.18] 

. 242. The authority in the project would be 
m a far bett~r position to decide as to the type 
of works wh1ch should be undertaken immedia
tely to provide relief to ihe affected people. It 
wo!lld use these funds not only for providing 
relief to the drought' affected but also get part 
of thei~ own programmes for the benefit of the 
area w1th the help of these funds. The Com
mit!'ee is of the view that if s_uch a system could 
be streamlined and operationalised, there would 
be better utility for funds made available for 
drought relief, in such weas which have been 
identified as chronically <J.r(Jughl' affected. 

[PARA 18.18] 



INTRODUCTION 

The terms of reference of the National Com
mittee on the Development of Backward Areas, 
inter-alia, require a gwicw of the ongoing pro
grammes concerning the development of back
ward areas and to recommend a suitable 
strategy or strategies for effectively tackling the 
problems of such areas. 

1.2 Broadly speaking, drought prone areas 
which cover both arid and semi-arid areas can 
be divided into four categories, on the basis of 
annual rainfall as follows :-

Arid Districts with rainfall upto 375 mm 
(15 inches). 

Semi-Arid Districts with rainfall from 375 mm 
to 750 mm (15-30 inches). 

g,b·Humid Districts with rainfall ranging from 
750 mm to 1125 mm (30-45 inches) 

Humid Districts with rainfall above 1125 
mm (above 45 inches). 

1.3 Annexures I and II indicate the popula
tion, density and land use and irrigation in 
DP AP areas as identified at present by t.he 
Government of India. 

1.4 In terms of geographical area and popu
lation, drought prone areas account for nearly 
19% of the total area of tlie country and 12% 
of the population. In some States such as 
Rajasthan about 56 per cent of the total area 
and 3 3 per cent of the population fall in this 
category. Next' to Rajasthan comes Andhra 
Pradesh, where about 30 per cent of the geogra· 
phical area, and 22 per cent of the population 
lies in drought prone areas. In Gujarat about 
29 per cent of the geographical area and about 
18 per cent of the population are situated in 
drought prone areas. In Karnataka, the corres
ponding figures are 25 per cent and 22 per cent. 
Excepting Kerala, Punjab and the . State!>' of 
North-Eastern region, every, State in India has 
one or more drought prone areas. 

1.5 Apart from the size and the geographical 
spread of the drought prone areas, another im
portant consideration why it is necessary to 
formulate and implement an appropriate deve
lopment strategy for these areas is related to 
the fact that they represent a major factor con
tributing to regional imbalances in development 
of the country. Their overall productivity has 
been and continues to be low. Every third 
year, about three million inhabitants of the arid 
zone take to migration along with their live
stock. Judged by various economic indicators, 
these areas occupy a low position and are res
ponsible for introducing a major source of 
instability in the national economy. This 
instability is partly reflected in Jhe fluctuating 
levels of production of coarse grains which are 
widely cultivated in these areas. · · · 
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1.6 A rising population and a decreasing 
land man ratio make it difficult to evolve and 
pursue a viable and economic land usc poli7Y• 
India, since the midfifties, has been l!lakmg 
serious attempts to match its food resources 
with rising human consumption requirements. 
The per capita net availability of cereals ~as, 
however been increasing only at a margmal 
rate fro~ 360.5 grams per day in 1956 to 404.3 
grams per day in 1976 and to 479.9 grams per 
day in 1979. Understandably enough, planners 
and policy framers in the initia[ stages, there
fore, concentrated on measures (a) for in
creasing productivity in the better endowed 
areas; and (b) harnessing available water 
resources to meet the food requirements of the 
country. As a rcs~lt of this prc;-occupati?n, 
scientific research also focussed 1ts attcn!Jon 
mainly to improving the genetic quality of 
foodgrains suited to irrigated areas where a 
massive investment, in creating infrastructural 
facilities, was being provided by Government. 
In the process·, however, large tracts of not so 
well endowed land were neglected, their pro· 
ductivity remained low,. ~nd due to wrong !.and 
use, the quality and fcrtdrty of the land contmu
ed to deteriorate. With every year these lands 
are gradually moving out of agricultural usc 
loosing valuable top soils due to wind and 
water erosion due to bad cultivation practices. 
It is possible that over a period, if steps are not 
taken to stop the process, these tracts will 
become completely unfit to support human or 
animal population. 

1. 7 As compared to other areas, the drought 
prone tracts are more vulnerable to ecological 
degradation, leading to an increasing economic 
dependence and social deprivation. In the past 
the main emphasis was on saving the peoph: 
from starvation through relief works and by 
creating some protective assets like irrigation 
tanks, or in some cases, canal systems like the 
Tungabhadra system in Rayalscema or Ganga
nagar canal system in Rajasthan. Th_e whole 
approach was determined by the Famine Com
mission Reports of 1880, 1898 & 1901. The 
approach adopted was in the main, in the 
nature of 'fire fighting' and 'Crisis Management'. 
Measures were to be taken to provide employ
ment, gratuitous relief and soup kitchens for 
the destitute and children. Employment was 
to be provided mainly through works like 
construction of roads and irrigation tanks etc. 

1.8 In a good year or a normal year, DPAP 
areas make a substantial contribution to agri
cultural production in the country and that the 
potential therefore is quite substantial. The 
relative contribution of selected DP AP dis
tricts to all India production yaries from year 



to year. These areas make major contributions 
in groundnut, bajra and jowar, where these 
crops account for about one-fourth to one-third 
of the total national production. In rice, these 
districts account for about 12 per cent of all 
India production. In ragi, eight districts ;llone 
account for one-sixth of the national production. 
In maize, nine districts alone contribute one
tenth of national production. In cotton 13 dis
tricts account for about one-eighth of the total 
production. In the production of pulses, the 
contribution of the DP AP districts is sizeable. 
In gram, the contribution of 30 DPAP districts 
comes to about 20 per cent of the total produc
tion, same is true of Tur and other pulses. It 
is, therefore, obvious that fluctuations in yield 
in these area& affect the overall production at 
the all India level. 

1.9 Apart from contribution to the gr~in 
economy, the DPAP areas are also· maJor 
livestock tracts, providing the country's best 
drought and· dual purpose breeds, like Tharpar
ker, Sindhr, Rathi, Halikar, Khillairi etc. No 
study has yet been done to determine the actual 
contribution made by these tracts, as in the case 
of crops, but considering the statistical evidence 
of numbers, the overall contribution cannot be 
small. The drought tracts alone contain about 
60% of the total sheep population of the 
country. In terms of proteins and mutton-fat, 
this is a sizeable contribution. 

1.10 It is, therefore, obvious that there is a 
strong case for looking at the drought prone 
areas as economic partners in progress, and 
not as a bottomless pool in which scarce finan
cial resources are sunk year after year. Even 
before a policy is designed, odds must be 
weighed and variables identmed. 

1.11 A historical look at these areas is 
interesting. Penukonda in Anantapur district 
was· the summer capital of the Vijayanagar 
Kingdom; today it is classified as almost an 
arid area. The place could not have been 
chosen as the summer capital unless· it had at 
least a reasonable · a_gricultural base. Bijapur 
district, served two mighty kingdoms, the 
Hoyasalas of Badami and Bahamani& of 
Deccan. Today, Bijapur is assessed as a very 
low pr•Dduction area in crop husbandry. Were 
these nreas as such four or five hundred years 
ago, or have they deteriorated since then and if 
the latter is correct, then one should look into 
the causes which have created this situation. 
Rectification of the conditions becomes the first 
task, but only if a study of the past trends is 
made. This is certainly an interesting area of 
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research. Historical research 'apart, these are 
the problems of the present to be faced. 

1.12 The National Committee con~tituted 
four Working Groups on Rural Development, 
Tribal Sub-Plan, Industrial Development . a11d 
on Organisational Structures. The Working 
Group on Rural Development was to review 
ongoing programmes in arid and semi-arid 
areas and to suggest measures for the develop
ment of these areas. The Working Group 
consisted of senior and experienced adminis
trators from a number of States as well as 
representatives of the concerned Ministries in 
the Government of India. The composition and 
terms of reference of this Working Group are 
given in Appendix I. 

1.13 The Working Group had held_ several 
meetings and sent a detail!;d questionnaire to 
the State Governments (Appendix m. 

1.14 A Seminar was held at Jaipur from 6th 
to 8th March, 1981 in which not only the repre
sentatives of the concerned State Governn1ents 
but also eminent academicians, repre5entatives 
of research institutes, people's representatives 
etc. participated. The subjects covered by the 
Seminar included special issues relating to 
desert areas, plannmg and inlplementation of 
DPAP schemes, land and water management, 
resources development including infrastructure 
etc. 

1.15 The National Committee have had dis
cussions with the State Governments of Rajas
than, Maharashtra, Orissa, Uttar Pradesh, 
Punjab, Karnataka, Andhra Prades)! and Har
yana. The National Committee also commis
sioned studies in one drought prone district each 
in Orissa, Madhya Pradesh, Tami!__Nadu and 
Karnataka. 

Ll6 The response of the State Governments 
to the questionnaire has not been encouraging. 
However, enough data became available as a 
result of the papers presented in the Seminar 
and individual papers on the specified subje<;ts. 
Lot of material also became available from the 
National Institute of Rural Development, 
Hyderabad. On the basis of the data available 
and considering the need to expedite the Com
mittee's report, the National Committee decided 
to hold its meeting jointly with the Members of 
the Working Group with a view to finalise its 
approach and recommendations on the subject. 
The National Committee also felt that in view 
of the inlportant nature of the subject, it would 
be desirable to submit a separate report on the 
development of drought prone areas to the 
Planning Commission for their consideration. 
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ANNEXURE! 

District-wise Population m1d JJe11sity 

Area : '000 sq. km. 
Population : in lakhs 

State/District Total P0pulation P0pulation State/District Total P0ptllation Pop"lntion 
population in the Density in P0pulation in the Density in 

of the DP Area Project of the Dp Area Projc.."Cl 
District Area District· Area 

(I) (2) (3) (4) (I) (2) (3) (4) 

Arid Area 4.5 Dharwar. 23·42 6•50 146 

1. Gujarat : 
4.6 Tumkur • 16•27 6•05 136 
4.7 Raichur 14·16 3·34 91 

1.1 Kutch • 8•47 5•96 45 4.8 Chickmaglur 7·36 1•87 138 

2. Haryana 4.9 Bcllary 11 ·22 2•40 IOJ 

2.1 Mohindcrgarh 6·89 6·89 205 .. 
2.2 Rohtak • 17·83 5·25 249 5. Maharashtra 

2.3 Bhiwani • • 3•52 123 5.1 Sholapur 22•04 15·54 111 
5.2 Ahmednagar 22·69 10·88 120 

3, Rajasthan 5.3 Sangli 15•40 2•47 80 
3.1 Jaisalmer 1·67 1·67 6 
3.2 Bikancr • 5•73 5•73 22 6. Rajasthan 

3.3 Jodhpur • J1·52 11 •52 59 6.1 Nagaur 12·62 12·62 76 
3.4 Barmer . 7•74 7•74 30 6.2 Jalore 6·68' 6•68 64 
3.5 Churu . 8•74 8•74 56 6.3 Pali 9·70 9•70 82 

ToTAL for the region 68•59 67•02 6.4 Udaipur 12·88 2·49 102 
6.5 Jhunjhunu 6·89 4•36 149 

Semi Arid Area 
6.6 Ajmer 10•06 2·39 164 

Total for the region 455·91 230•35 
1. Andlzra Pradesh 

1.1 Anantapur 21•10 21•14 116 

1.2 Kurnool 19•76 19·76 112 Sub-Humid-Area 

1.3 Mahaboobnagar 19•26 15•31 133 J, Andlrra Pradesh 
1.4 Cuddaph I 5•73 14•78 117 1.1 Chittoor 22•80 17·93 )59 
1.5 Prakasham 19·1 5 5•63 64 

1.2 Nalgonda 18•06 2•29 85 

2. Gujarat 2. Gujarat 
2.1 Surendranagar. 8•40 7•63 95 

2.1 Paochmahals 18•44 13•71 
2.2 Banaskanthah . 12•54 5·39 80 208 

2.3 Ahmedabad 29•07 4•28 103 3. Kamataka 
2.4 Jamnagar 11 •08 1·67 86 3.1 Bclgaum 10•23 141 
2.5 Amreli . 8•44 3•17 107 

2.6 Rajkot . 16·17 2•34 96 4. Madhya Pradesh 

2.7 Mehsona 10.86 1.52 100 4.1 Bctul 7•35 7•35 !OJ 
2,8 Bhavnagar 13·99 0·90 101 4.2 Jhabua • 6•67 6·67 102 

4.3 Dhar 5·64 10, 
3, Jammu & Kashmir 4.4 Khargone 12•80 3•06 164 

3.1 Doda 3·40 29 

3.2 Udhampur 0•30 67 5. Maharashtra 

5.1 Nasik 23·69 11•94 154 

4, Karnataka 5.2 Satara 17•27 5•54 128 

4.1 Bijapur 19•85 12•50 107 

4.2 Chitradursa 13•97 7•03 109 6, Rajasthan 

4.3 Gulbarga • 5•03 101 6.1 Banswara 6•54 6•54 Ill 

4.4 Kolar I 5·16 11•05 177 6.2 Dungarpur 3•02 3·02 139 
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State(Distriet Total Population Population State/DistricJ Total Population Population 
Pvpulation in the Density in Population in the Density in 

of the DP Area Project of the DPArea Project 
District Area District Area 

{I) (2) (3) (4) (I) (2) (3) (4) 

7. Tamil Nadu 
2. Madhya Pradesh 

7.1 Ramanathanpura 18•14 18•14 249 2.1 Sindhi . 7•77 72 

7.2 Dharmapuri 15•31 15·31 197 2.2 Shahdo1 • 10•30 I·70 65 

3. Maharashtra 

8. Uttar Pradesh 3.1 Poona 31•78 12•36 153 

8.1 Banda . 21•79 6•15 146 4. Orissa 
8,2 Hamirpur 9·85 7·88 I39 4.1 Kalahandi 11·64 2·10 98 
8.3 Allahabad 29·33 6·88 227 4.2 B. Phulbani 6·22 7•47 
8,4 Jalaun 8·11 3•3I 156 

98 

8.5 Varanasi 28·51 1•73 297 5. Uttar Pradesh 

Total for the region : 267·68 143·03 
5.1 Mirzapur 15•39 15•39 174 

6. West Bengal 

Humid Area 6.1 Purulia 16•02. 16•02 256 
6.2 Bankura 5•92 295 

1. Bihar 6.3 Midnapur 
1.1 Palamau 8•9 8•9 360 Tota1.for the region 126•48 97•43 
1.2 Rohtas • 

1.3 Monghyr • 27•4 7·9 273 Source.-Development of Drought Prone Areas, N~K. 

1.4 Nawada. 8·9 
Jaiswal and N.V. Kolle, National Institute of 

248 Rural Development, Hydera bad, Pages 90-93. 

ANNEXURE II 
Land Utilisation and Irrigation i11 J)PAP :Districts 1969-70. 

District Net Area Area under Pasture Cropping Gross irri-
sown as Forests as land as Intensity gate area 
%age of %age of %age of (S-100) as %age of 
Reporting Reporting Reporting gross area 

· Area Area Area sown 

(I) (2) (3) (4) (5) (6) 

Arid Region 
Kutch (Gujarat) 11 2 1·95 104 13 
Mohindergarh (Haryana) 84 1 4·28 148 9 
Barmer (Rajasthan) 16 1 7·20 101 4 
Bikaner (Rajasthan) • 16 1 1·25 100 1 
Churu (Rajasthan) 69 I 2·67 IOO I 
Jaisalmer (Rajasthan) . . I I 1•97 IOO 4 
Jodhpur (Rajasthan) 45 I 5·01 101 3 

Semi Arid Region 
Nagaur (Rajasthan) 66 1 4·57 10I 2 
Anantapur (Andhra Pradesh) 44 IO 1·29 102 15 
Cuddapah (Andh.ra Pradesh) 30 32 4·ll 105 32 
Kurnool (Andhra Pradesh) 57 20 0·25 110 13 
Mahbubnagar (Andhra Pradesh) 54 16 3·64 103 11 
Amrcli (Gujarat) 75 4 7-or 102 7 
Banaskantha (Gujarat) 64 17 5·89 112 13 
Jamnagur (Gujarat) 57. 7 7·37 106 9 
Rajkot (Gujarat) 70 3 9·80 104 12 
Surcndranagar \Gujarat) 66 2 4·54 102 8 
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ANNEXURE II-contd. 

Net Area Area under Pasture Cropping Grossirri· 
sown as Fon:sts as lond as Intensity goted area 

District %age of %age of %age or (NAS·IOO) as %age of 
Reporting Reporting Reporting gross 
Area An:.a Area area sown 

(I) (2) (3) (4) (5) (6) 

Doda (J. & K.) 13 52 1·92 116 12 
Bijapur (Karnatal<a) 84 4 1·00 101 4 
Chitradurga (Karnataka) 43 8 13·25 110 19 
Dharwar (Karnataka) 85 8 1•76 108 48 
Kolar (Karnataka) 42 9 13·51 110 23 
Ahmednagar (Maharashtra) 74 II 1·40 105 13 
Sangli (Maharashtra) 74 6 2·15 103 10 
Sholapur (Maharashtra) 82 2 2·78 103 10 
Jalore (Rajasthan) 45 4·96 107 16 
Pali (Rajasthan) 39 5 7·19 104 5 

Sub Humid Region 

Chittoor (Andhra Pradesh) 30 30 3·07 114 39 
Panchamahals (Gujarat) 54 23 5·04 110 3 
Belgaum (Karnataka) 70 14 1·92 102 II 
Betul (Madhya Pradesh) .. 175 42 
Dhar (Madhya Pradesh) 59 9 10·18 109 5 
Jhabua (Madhya Pradesh) 48 16 8·59 107 2 
Nasik (Maharashtra) 56 22 1·80 107 12 
Satara (Maharashtra) 66 14 0•70 107 14 
Banswara (Rajasthan) 40 16 7·20 125 s 
DungarPur (Rajasthan) 31 18 11·62 126 9 

Dharampuri (Tamilnadu) 42 33 1·21 I 12 IS 
Ramanathapuram (Tamil nodu) Sl 4 0·40 102 38 
Allahabad (UP) 54 2 0·09 I 19 23 
Banda (UP) 60 9 Neg. 116 IS 
Hamirpur (UP) • 69 5 0·08 104 14 
Jalaun (UP) 78 6 0·09 104 34 
Varanasi (UP) 64 15 Neg. l:i3 37 

Humid Region 

Monghyr (Bihar) 48 14 O·S3 140 24 
Nawada (Bihar) 59 12 0·90 132 liS 
Sahabad (Bihar) 65 17 Neg. IS2 60 
Palamau (Bihar) 20 48 0·74 123 23 

Sidhi (Madhya Pradesh) 30 42 Neg. 128 7 
Poona (Maharashtra) 65 12 0•60 108 II 

Boudh (Orissa) • 18 45 2·27 121 16 

Kalahandi (Ofissa) 31 32 6·71 112 11 

Mirza pur (UP) 30 36 0·33 I 19 20 

Bankura (West Benga I) 53 20 106 .. 
Midnapur (West Bengal) 68 II 109 

Purulia (West Bengal) .. 44 14 Neg. 107 27 

All India Average : 45 21 4·24 118 23 

Source: D:vdopm,nt or Drought-Prone .-\rc:•s by N.K. hiswal and N.V. Kolte, National Institute of Rural Dovclopmcnt, 
Hyderabad, Pages 101-102. 

~31 P.C./ND/81 



2. CRITERIA FOR DELINEATION OF DROUGHT PRONE AREAS 

Vagaries of monsoon rainfall in various parts 
of the country causes drought or floods in some 
areas almost every year. While occurrence of 
floods due to heavy rainfall or o_ther. factors is 
immediately visible, drought, wh1ch IS. a more 
insidious phenomena develops over a time. 

2.2 What is drought? There is no uniform 
definition. The definition varies with the area 
of interest. The expression "drought" tends to 
be used varyingly by persons belonging to 
different disciplines. To a meteorologist, 
drought represents the absence or severe defi
ciency of rainfall, to the agronomist, it is the 
absenc~ of soil moisture and, to the hydrologist, 
it is the absence of water in the storage reser
voirs. However, from the practical standpoint, 
drought may be regarded as a period of abnor
mal dry weather sufficiently prolonged leading 
to lack of water so as to cause hydrological 
imbalance in the affected areas. 

2.3 Drought occurs when there is _a serious 
imbalance between the soil moisture and evapo
transpiration needs of an area. Several factors 
such as precipitation, temperature, wind velo
city, sunshine, soil texture, soil moisture and 
antecedent rainfall inter-act to produce this 
situation. The key role is ph1yed by the rain
fall and its crucial variable are its distribution, 
variability and its capacity to meet the evapo
transpiration needs. 

2.4 PaJrner (USA) defines drought as an 
interval of time generally of the order of months 
or a year in duration during which the actual 
moisture supply at a given place consi~tently 
falls short of the climatically expected supply. 
The US Weather Bureau defines drought as a 
period of dry weather of sufficient length and 
severity to cause at least partral crop failure. · 

2.5 Although an important criterion, rainfall 
alone does not give a complete picture of 
be fatal to crops in one region might be suffi
cient for growth in another. Factorg, besides 
rainfall that intensify o~ mitigate the effects of 
droughts, are !~perature, wind, evaporation, 
sunshine, character and conditions of soil, stage 
of crop development, etc. Thus, Thronthwaite 
(USA) defines drought as a condition in which 
the amount of water needed for transpiration 
and direct evaporation · exceeds the amoqnt 
available in the soil. · 

2.6 The India Meteo-rological Depiirhrient 
has defined drought as a situation occurrin2 in a 
meteorological sub-division in a year when the 
annual' rainfall is less than 75 per cent of the 
normal. When the deficiency of rainfall - is 
above 5() per cent of the normal jt is termed as 
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a 'severe drought'. This definition of drought 
does not take into account the distribution of 
rainfall so important from the point of view of 
agriculture. 

2. 7 Droughts may be broadly chissified into 
three types : meteorological, hydrological and 
agricultural. Meteorological drought is a sitqa
tion where there if>' significant decrease from 
climatologically expected and seasonally nprmal 
precipitation .over. a wide area. Meteorological 
droughts, if prolonged, will result in hydrologi
cal drought with marked depletion of surface 
water and consequent drying up of reservoirs, 
lakes, streams and rivers, cessation of spring 
flows and fall in ground water levels. This may 
necessitate curtailment of hyde! power genera
tion and affect industry as well as agriculture. 
Agricultural drought occurs when soil moisture 
and rainfall are inadequate during the growing 
season to support healthy crop growth to matu
rity and cause extrem€? moisture stress/and 
wilting. . In the major crops of the area an 
agricultural drought may exist even when a 
meteorological drought may not, and vice versa. 
For example even if total rainfall exceeds the 
gross water requirements of the whole ci:op 
periods, if soil moisture is defficient during 
critical periods of growth, then ls agricultural 
drought. Good rain during critical growth 
periods may result in high crop yields even 
when the total for the season or year is low. The 
problem of defining drought in -quantitative 
terms thus still remains unsolved. 

2.8 Drought has to be defined from the 
objective we seek for the use of the water or as 
a measurement of water. When. we talk of 
drought, we have necessarily to mean agricul
tural drought, because the economy is still 
largely agricultural and agriculture is the main
stay of the rural economy. Drought relevant to 
other uses of water like industrial and urban, 
which are major problems in advanced coun
tries like the USA, is not yet a problem in this 
country. 

2.9 1\ number of attempts have been made in 
the past to define a drought affected area. In 
1967, States were asked by_ the Ministry of 
Agricu~t~re, in consultation with the Planning 
CommiSSIOn, to demarcate chronically drought 
affected areas on the basis of total or almost 
total failure of crops in the relevant ye-ars once 
in three, five or 10 years and other -relevant 
data. When the Government of India decided 
in 1970-71 to start the Rural Works Programme 
in the drought prone areas of the country 
Oater renamed Drought Prone Area Programme 
in 1973) ~ith the basic objective of eliminating 
or reducmg considerably the incidence of 



drought by restoring the ecological balanc~ in 
these areas, an exercise for identification of 
drought prone areas was undertaken. The 
identification of these areas was entrusted to a 
Committee of Secretaries in the Government of 
India. The data collected in 1967 was avail
able to this Committee of Secretaries. This 
Committee identified certain , areas as cJ.uoni
cally drought prone on the basis of f<?llowing 
criteria: 

(i) Incidence of rainfall over a: period of 
time; 

(ii) Extent of irrigated area in the district; 
(iii) Environmental conditions like proximity 

to the irrigated tract~ oroviding better 
employment; 

(iv) Availability of other avenues of employ
ment in the same area; 

· (v) Existence of schemes amenable to long 
· term economic developm~nt and lastly; 

(vi) Chronic liability of drought. 

At that time, the Rural Works Programme was 
initiated in 23 Districts. Later, the Central 
Committee for Coordination for Rural Develop
ment and Employment in lhe Planning Commis
sion considered the question-of identifying addi
tional Districts. The Committee appointed a 
Sub-Committee (Gidwani Committee) to recom
mend additional Districts and indicat¢ that the 
selection should be baseJ on certairi c:>bjectiye 
criteria like incidence of rainfall over a period 
of time, extent of irrigated area in· the District, 
chronic liability of drought, etc. The Com
mittee felt that since the main objective of the 
rural works programme was to organi~e wor_ks 
for reducing gradually emergency scarcity relief 
with in some years, the programme had neces
sarily to be restricted .to areas .as ~re ~able to 
~hronic drought. While keepmg !D v1ew the 
broad criteria indicated by the Central Coordi
nation Committee, the Sub-Committee also took 
into acc01mt the criteria of revenue remission 
and frequency of famine or scarcity. After 
~onsidering its recommendations, th~ Govern
ment of India selected 54 Districts in 13 States 
alongwith continguous areas in another 18 ois
tricts for the drought prone areas prograntii).e. 
Broailly the areas were divided into three 
4:ategories :-

(i) Seven Districts having extreme degree 
of aridity consisting of I!l_ainly Western 
Rajasthan and partly Haryana and 
Gujarat were covered in. the 1st 
category. 

(ii) Second category is represente~ by 
twenty districts - semi-arid in charac
ter having arumal rainfall between ~5-30 
inches. 

(iii) Third category is of the areas being 
sub-moist. 

2.10 On the basis of rainfall, districts range 
from arid to sub-humid rainfall zones. 
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lsi Zone 

lind Zone 

Illrd Zone 

IVth Zone 

Districts wi1 h rainfall uplo 375 
mm (arid). 

Districts with rainfall rangin!l 
from 375 to 750 mm (Semi ~rid) 

Districts with rainfall ranginB 
from 750-1125 mm (Sub-humid 

,!3reas) 

rainfall above 1125 mm. 

Annexure I indicates the names of Districts 
already selected and those recommended by the 
Sub-Committee. 

2.11 The Irrigation Commission (1972) also 
studied the problem of drought prone areas 
and envisaged the following criteria generally 
adopted by the States for detem1ining drought 
prone areas : 

(i) meteorological data 
(ii) revenue remission 
(iii) frequency of famine and scarcity; and 
~iv) availability of irrigation facilities. 

flowever, it suggested the adoption of the 
mnshine soil texture, soil moisture and 
'Drought is the result of an imbalance 
between the soil moisture and evapotranspira
tion needs of an area over a fairly lon)l 
period, so as to cause damage _to standing 
crops and a reduction in crop ~icld. The 
basic characteristics of drougbt 1s a steady 
rise in temperature, in addition to the absence 
or the severe deficiency, of rainfall over a 
fairly long period. Several factors, such. as 
precipitation, temperature, wind velocity, 
sunshine, soil texture, soil moisture and 
antecedent rainfall interact to produce this 
situation. However, the key-role is played 
b'y rainfall and the crucial variable are its 
distribution, its variability and its ~apacity to 
meet evapo-transpiration needs". 

But it maintained that all the districts and taluks 
which comprised the drought zone were not 
equally vulnerable to crop failu~e. Protective 
irrigation to stabilise agriculture liad been deve
loped, or was being developed, in S9!De districts 
or taluks and it considered that those districts 
which enjoyed a minimum percentage of irriga
tion should be excluded from the list of drought 
affected areas. According to it, the minimum 
criterion for identifying areas susceptible to 
drought is that the probability of critical rain
fall shortage should be 20 per cent and that 
there should be an adverse water balance. Once 
the broad drought zone had been demarcated, 
it can be further examined from the point of 
view of availability of irrigation to identify 
those which required special attention. A list 
of the areas identified on the above basis by 

· that Commission is given in Annexure II and 
III. 

2.12 In October, 1971, the Planning Com
mission had also appointed a Task Force on Inte
grated Rural Development which submitted il$ 



report in J ur.c 1973 on Integrated Agricultural 
Development in drolight prone areas. Thi~ Tas_k 
Force also went into the question of the ld~nt~
fication of drought prone areas and after. COI~Sl
dering the recommendations of the lrrrgahon 
Commission and other relevant factors ~as of 
the view that there were no compelling r~aso~s 
for reopening the list of areas al.ready ldcntt
fied at that time as drought prone m the Fourth 
Five Y car Plan. An analysis of the areas 
identified by the Government of India in. 19?0·· 
71 and the areas recommended by the lrngauon 
Commission however indicate& that while some 
of the Districts of West Bengal, Bihar and Uttar 
Pradesh figured in the list drawn up by the 
GovernmCllt of India, these districts bad ~ccn 
excluded by the Irrigation Commission. 

2.13 The National Commission on Agricul
ture also went into this question in its report 
submitted in 1976. Th~ Commission was of 
the view that while the Irrigation Commission 
had seen the problem from a particular angle, 
that is water balance, which was relevant from 
tho point of view of crop growth, the Central 
Coordination Committee wtd other Government 
Committees, on the other hand, had taken into 
consideration oth~ factors including facilities 
in neighbouring areas and opportunities for 
employment in addition to rainfall and irriga
tion. The National Commission on Agriculture 
was of the view that the various criteria arc 
essential und it would not be proper to judge 
a particular area or a Di-strict as drought prone, 
unless all the factors had be~n duly considered. 
It further emphasised that the !ist of areas for 
DPAP need not be regarded as, rigid and tinal 
for all time to come. All tho factors taken into 
consideration for selecting areas arc continu
ously changing. There could be many develop
ments which would obviate the necessity and 
remove the urgency of a special programme like 
DPAP. The possibility of development of 
local water resources and intra-basin transfer 
of surplus water has yet to be·· fulll explored. 
Similarly, with the completion of certain irriga
tion projects in Ute drought prone area Districts, 
substantial areas could be brought under irriga
tion and some of Ute Districts which arc under 
drought atrectcd category now will not need 
special programme. These kinds- of develop
ments cannot be foreseen now with a reason
able degree of precision. What is needed, 
therefore, is to review from time to time the 
coverage of the special programme like DPAP 
in the light of future development w1d changes 
in the circumstances obtaining in specific areas. 

I 

2.14 The National Committee have gone in 
considerable dct~1il into the various approaches 
so far advocated and also considered the scienti
fic recommendation of the Irrigation Commis
sion and concluded that tl1e water balance 
technique seems to be the logical approach for 
the objective of drought prone area delineation. 
This approach takes into account precipitation, 
evap~transpiration and soil moisture storage 
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and attempts to arrive at a balance between 
water income and water loss. The Commit~ee 
is of the view that while this rna~ be an ideal 
approach, it docs ~ot ~ppear to be pra~tical at 
this stage for dchncat10n purposes owmg to 
paucity ~f e~perin~cnlal d<lta on eyap~
transpiratlOn, sml m01sture over the sem1-and 
and tropical regions and evolution of appro
priate area sp.:ciHc agro-clim~ic models. As 
the objective of this Committee is drought prone 
area amelioration for planning and implementa
tion of programmes for this purpose this ap
proach will be ideal provided the basic data _on 
the essentials can be developed. This will take 
time. 

2.15 Our Committee is consid_ering drought 
proneness as the fundamental backwardness 
which needs amelioration. The fact that cer
tain parts of the areas may have irrigation and 
other opportunities, which are criteria taken 
into account at present, cannot affect the h~ck
wardncss of the area where drought conditions 
persist. Our objective being to find means of 
mcrcasing and slabiljsing productivity in the 
area with backwardness it seems reasonable to 
follow, for our purposes a synoptic definition 
llmt a Block can be defined as drought affected 
if the paltcrn & quantum of rain precipitation, 
during the main crop season q( the area, makes 
the traditional cultivation of the main crop of 
the area hazardous in three years or more out 
of every 10 years·. This allows for the soil and 
wind factor which has been emphasised by the 
Irrigation Commission in its stress on evapo
transpiration. 

2.16 In order to d~.:lineate an area as drought 
aHcctcd, ou the basis of the criterion above
mentioned, one needs location specific data 
about the major crops in the area, thei:r evapo
transpiration rates and the soil moisture condi
tions and retentivity to work out · the water 
balance for the major crops in the area. The 
path:rn of rainfall in the location is also very 
relevant. Whereas the pattern of rainfall is 
generally available at the level of a Block 
there has not been su1Iicient adaptive research 
yet in the country to work out the other para~ 
meters. If a scientifically accurate definition 
of drought proneness has to be introduced it 
will be nl.!ccssary first of all togalher these l~ca~ 
lio_n sp!.!cilic data at the Block level. This is 
~oa.ng to be ~ long drawn process. Meanwhile, 
rt ts not dcstrable to depart suddenly from 
whut~ver _programmes have been developed for 
amdtorat10n of drought pr~>ne areas, that have 
already be\!n defined. The Committee ·there
fore: r~conunends !hat. till the necessary' data is 
c~lh.:ctcd, and .a sctentific assessment of drought 
prone Blocks 1s done, the present area brought 
und~r a drought prone area programme may 
contmue to be handled under the special area 
progr~me. ~t has been pointed out to the 
Comnuttce dunn~ its discussions with the States 
tltat even ~ollowmg. the criterion now prevalent 
on the baslS of which present identificatioa bas 



been done, there are margin31. areas of Blocks 
which need to be brought within the drought 
prone area programme. The Committee would 
recommend that any such cases should be 
examined on merit on the existing definition 
and brought within the programme if they 
qualify. At the same time keeping in view the 
recommendations of the National Commi~sion 
on Agriculture that a periodic r~view ·of these 
areas is necessary because of the developments 
that are continuously taking place, it would 
only be reasonable to expect that those Blocks 
which have already come. to a level of develop
ment which will put the.m outside the drought 
prone area category should be removed from 
the programme. 

2.17 There may be an expectation that if 
the scientific definition now put forward by 
this Committee is accepted, many more areas 
in the country would fall under the drought 
prone area programme. A preliminary exer
cise done in Maharashtra shows that this 
expectation may not really fructify. Whilst 
some new areas may qualify, some existing 
areas may have to be deleted as non-qualifying. 

The Committee would, however, emphasise that 
a scientific delineation of areas is required if a 
scientific answer is to be found for the ameliora-
tion of the defect. · 

2.18 As in the case of semi-arid areas, the 
delineation of arid areas also demiiJlds a large 
number of meteorological observations than are 
available at present, However, from the trend 
of variation of rainfall and temperature amongst 

.meteorological stations, the moisture parameters 
and observable arid region characteristics, a 
reasonable delineation, howsoever approximate, 
has been made. The area classified as hot 
arid in the three states of Rajasthan, Haryana 
and Gujarat are indicated in Annexure IV. 
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2.19 According to the criteripn of moist~~:re 
index several other arid areas could be dis
tinguished in the country, namely, in Saurashtra 
and Kutch, Andhra Pradesh, Karnataka and 
Tamil Nadu. Except the areas in Saurashtra 
and Kutch which are somewhat contiguous with 
the region mentioned above, the rest are scatter
ed and deserve only local attention. Moreover, 
these areas, though arid, have their peculiar 
problems, which R1'e q~ite unlike those of. the 
region delineated above, Thus, in the mainland 
of Kutch, the problem is, no doubt, · one of 
aridity, but in the Rann of Kutch, the Qroblems 
of both salinity and alkalinity predominate 
which require large scale reclamation measures. 
On the coastru tracts of Gujarat and Saurashtra, 
the problem is similar, namely, a large scale re
clamation of saline soils. Ferozeput district 
(Punjab) especially its sq_u~hem part falls 
legitimately into the arid desert areas but since 
already under irrigation, the question of its 
consideration in this Report does not arise. 
Again, Bellary and its neighbourhood consti
tuting an arid area of Karnataka has the pro
blem of a deep, impervious, alkaline and bad 
structured black soil. It does not, however, 
possess any of the desertic conditions attributed 
to the Rajasthan and neighbouring arid areas. 

2.20 Apart from hot arid area~, there are 
also cold desert areas in the country in 
Ladakh valley in Jammu and Kashmir, Lahaul 
and Spitr and Kinnaur region in Himachal 
Pradesh. 

2.21 Annexure V gives the list of the Dis
tricts and the Blocks in the State concerned 
which have been identified on the basis of the 
recommendations made by the National Com
mission on Agriculture and which have been 
taken up under the desert development pro
gramme. These may be lookeq into in case 
there has been any reorganisation of District$ 
or blocks. 

ANNEXURE! 

(Cl-iAPlER 2) 

District selected by the Secretaries Committee in 1971 and those recommended by the Gidwani Committee 

State 

1 

Districts already 
Selected 

2 

Districts now rccom- Areas Contiguous to the Selected 
mended District 

3 4 
·------~------~--~------------------------------

1. Andhra Pradesh 1. Anantapur 1. Mehboobnagar 
2. Kurnool 
3. Cuddappah 
4. Chittoor · · 

2. A>sam • • • .. 
3. Bihar • • • .. 2. Monghyr 

3. Patamau 



Stltc 

4. Gujraot 

S. Horynna 

6, Kcrala 

7, Mlldhya Pradesh 

8. Maharashtra 

9. Mysor~ 

10. Orissa 

11. Rajasthan 

12. 1amil Nadu 

13, Uttar Pradesh . 

14. Delhi • 
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ANNEXURE l~ntd. 

Di ~l rict alroJdy 
Sclcc::cd 

2 

5. Panchmahals 

6. Kutch 

7. Jamanagar 

8. Rajkot 

9. Amcreli 

10. Banaskantha 

11. Surendranagar 

• 12. Mohindergarh 

, 13. Sholapur 

14. Ahmed.Mgar 

IS. Dijapur 

16. Chitrudurga 

. . 
. 17. Ja isalmer 

18, Barmcr 

19. Pali 

20. Bikartcr 

21. Churu 

. 23. Mirmpur 

.. 

DistriCt<> now 
recommended 

3 

4. Jhabua 

S. Dhar 

6. Nosik 

7. Poo na 

8. &ltara 

9. Sangli 

I 0. 'k.olar 

II . Dhorwilr 

12. Bclguam 

13. Kalahandi 

14. Jodhpur 

JS. Danswara 

16. Nagul\C 

17. Dungarpur 

18. Dharam;J puri 

19. Ramanthapuram 

2Q, Donda 

.. 

Area<> Contiguo us to the Selected 
District 

4 

Sami nand Harij taluks in Mohasna 

Vcramgam and Dhanduka taluks 

in Ahmdabad and Gadada taluk in 

Bhavn::.gar district . 

Sholapur, Shahpur and Yadgir in dis• 

trict Gulbarga, Linasupur and 

Kustagi in district, Raichur, HarA· 
~~naspa li & ~adgali d ist!·. Bcllary. 
S1ra .• M~dhug1r, 'k.orata a•r•, Pavasa 
da m D1stt. Tumkur and Kadur in 
distt, Chickmagalur 

• 

Trans felan arc<~s in Maja tehsil A 
southern part of Bara Sul;\.tehsil in 
K.nuchana tchsil ot A.llahaba4 d i.-
trJ~t. 



State 

1 

Andhra Pradesh 

Bihar 

Gujarat • 

Haryana • 
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ANNEXURE II 

CHAPTER. II 

Area Identified by the Irrigation Commission 

District under DPAP and also District not identified by 
ldentifi~d by the Irrigation Irrigation Commission but 

Comm:ssion. already covered under DPAP 

2 3 

• Anantapur, Kurnool, Cuddaph, 
Chittoor, Mahboobnagar. 

.. Palamau, Monghyr, Gaya-cum· 
Saha~d 

• J(utch, Jamnagar, Rojkot, Panchmahals 
Am~reli, Banakantha, Surcndrr-
nagar. 

• ~ahendragarh 

New District idcntif~d by 
lrription Commisr.ion 

4 

Hydc111 bod, Nalaont!o • 

Ahm::dab:ld Mch~no • and{Mc· 
dobad, k.aira. Br<'nch, Dhav• 
nagar• 

Gurgnon Rohtak • 

Jammu and Kashmir Dcda 

Karnataka , . Bijapur,: Chitradurga, Kobr, Bclgaum 
Dharwar. 

Bangal<'rc, Hu~on, Gulhor~n •, 
Raichur• Tumkur• lkllvry•, 
Mysore, Mondya. 

Madhya Pradesh 

Maharashtra 

Orissa 

Rajasthan 

Tamil Nadu 

Uttar Pradesh 

West Bengal · , 

ToTAL 

Jhabua, Dhar, Bctul 

• Ahmcdnagar, Sholapur, Nasik, 
Satara, Sangli. 

Sid hi 

Kalnhandi, Phulbani 

Dungarpur, Jaisalmt:r, Barmcr, Pali, Jalorc, Nr:gaur 
Bikuner, Jodhpur, Churu, Ban-
swara. 

Ramanthapuram, Dharmapuri 

.. Mirupur, D·mda Allahaood, 
Varanasi, Hamirpur, Jalaun. 

Purutia, Midnapur-cum·Bankura 

~was, Ujjoin, Khurpon• 
Khandwa Datia, Shajilpur. 

Aurongabad, Dhir, o~mnnobad . 

Ajmcr, Udnipur• 

Salem, Coimbatore, T•ruchirnr" 
rally, Madurui, Tirunclvel 

•• 

---------·----------------------------------------·-----------------------34 20 33 

•Parts of these districts covered under DPAP as contil uC\us areas. 

·State District 

1 2 

1. Andhra Pradesh 1. Anantapur 

2. Chittoor 

ANNEXURE Ill 

(CHAPTER II) 

Drorttht Prone Areas Programme 

(Project Area of DPAP) 
• 

No. of blocks 
in the Distt. 

Name of Blocks 

4 

16 Chinnakotapalli, Dh:trm:.varam, Gcoty, Ktdini, East J..udid , 
West Kalayandrug, Kudair Hindupur, M~l!a~sir.> , Pt:nukon<'e, 
Rayrtt!urg, Sinrnn:·mala, T&.diJ'(Itli, Uranilconilil, XomN dur 
and K.anckal. 

ts Bangnrv~palcm, Chandragiri, Chinn.a,ouir,llu. Chiuu-r, Cht.w. 
dcpalle. Gangadtulranal!ore, Tarvctinarar, ~llpfY.!m. Mtcan· 
patio, Palamaper, Pulichcrla, Purrnnur, Puttur, Tomoolupallc, 
nnd Vovapal. 



State 

1 

2. Bihar 

3. Guj1rat 

4. Haryana 

District 

2 

3. Cuddaph 

4. Kurnool 

6. Mehboobnagar 

6. Prakasam 

7. Nalgonda 
Sub-Total 

8. Monghyr 

9. Nowadah 

10. PJ1amau 

11 . Rohlas (Sasaram) 

Sub-Total 

12. Ahmdabad 
13. Amrcli 
14. B"naskanlha 
15. Bhavnagar 
16. Jamanagar-
17. Kutch 
18. Mchsana 
19. Panchanllhals 

20. Rajkot 
21. s~rcndranagar 

Sub-Total 

22 Bhiwani 
23 Mohindergarh 
24. Rohtak 

Sub-Tolt1l 

5. Jammu and .Kash· 25 Doda 
mir 

6. Karnataka • 

~-----· 

26. Udhamur 
.Sub-Total 

27. Bijapur 

28. Bellary 
29. Boigum 
30. Chitradurga 

12 

ANECHERE-contd. 

No. of blocks 
in the Distt. 

3 

Name· of Blocks 
' . -l . 

4 

11 Cuddapah, Jamalamadugu; .Kamaiapu ram, Kodur, Lakhiradd 
palli, Middanor Porumamilia, Proddatur Puiivendla. Raiamed 
and Rayachoti. 

13 Adono, Alur, Atmakur, Banganapall Dhoncy, F..odummur 
.Koiiikuntla, Kumunooi, My Nagar (Aiiagadda) Nandyai 
Pattikonda, Yemmiganur and Nandikotkur. 

13 Acchampet, Amangal, Atmakur, Bijnapalii. Gadwai, Jadcheria· 
Kalwakurthy, Kallapur, Makthal, Alampur (Mauopad) Nagr
kurnool, Shadnagar and Wana Parthy. 

6 Kanigiri, Markapur, Ciddalur, YerraugondOpalem, Veligandla 
and Bestavaripet. 

2 Deverkonda and Chentapatti 
76 

8 Chakai, H~lsi, J"m~i, J:ndln, J<lnfra, Ll~him}.:Ir, Sikandra 
and Sone. _ 

10 Akbarpur, Govlndpur, Hisua, K1wakala, N~hat, Nawadah, 
Pakaribarawan, Rajauii, Sirdala and Warisaiiganj. 

25 Bliam1th, B trwldih, B tSh1ndi, B'nnd1ria, Bhawanatbpur, Bish
ramp3r, C!nndwa, Cinttap:Ir, D"ltonganj, Dhurki, Garhwa, 
Garu, Hlrib1rganj, Hussainabad (Saidabad), Latshar, Lesligan, 
Mahuadanur, Mainigaon, Manatu, Manika, Nagaruntari 
Ponki, P.ttbnu, Plprakalan and Raoka (Dewandag) •. 

14 Adbaura, B'tabua, Bhagwanpur, Chand,.Chainpur, Chnari 
Durgaw Kudra, Rohas, Sasaram and Sheong. 

57 

2 Dhankhuka and Viramgam 
4 Dhari, Khamba, Lathi and Rajla 
6 Deodar, Chandra, Radbanpur, Santalpur, Tharad, Vav. 
1 Gadhada 
2 Kalyanpur, Okba 
7 Abdasa, An jar, Bhavhau, Bhuj, Lakhpat,. Nakhatrana, Rapa 
2 Harij, Semi 
7 Devgadh, Varia, Godhra, Jambughoda, Limkheda, Lunavada, 

S1ntrampur, Shehra._ 

2 Jasdan, Wankaner. 
8 Chotila, Dasada, Dhangadhra, Halvad, Lakhtar, Limdi, Muli 

Sayala. 
41 

6 B1dhra, Bhiwani, Bond, Dadri Laharu, Toshan 
5 Ateli, Kanina, Mohindergarb, Nanga!, Chowdhary, Narnaul 

2 Nahar and S1lhawas. 

13 

8 Assar, Bhaderwah, Bhalessa, Doda, K.ishtwar, Marwa, Paddar 
and Ramban 

5 Mahorc, Chenani, Rasi, Pounf Udhampur. 
13 

II Badami, Bagalkot, B. Bagawadi, Bijapur, Bilgi, Hungund, Indi, 
Jam1khadni, Muddebihal, Mudhol, Sindigi, 

2 Hadgalli Harpanabalii 
5 Athnni, Gokak, Rabibagb, Pamdurg, Saundatti 
5 Chlllakcra Cbitradnrga, Hosadurga Jagalur, Malakamura 



State District 

I 2 

31. Chickmaga1ur 
32. Dharwar 
33. Gu1barga 
34. Kolar 

35. Raichur 
36. Tumkur 

Sub-Total 

7. MadhYa P<adesh 37. Botua1 

38. Dhar 

39. Jhabua 

40. Khargaon 
41. Shahdol 
42. Sidhi 

Sub-Total 

8. Mah>rashtra 43 Ahmodnagar 

44. Nasik 
45. PJllC 
46. Slngli 
47. S1tara 
48. Sh·>1apar 

.Sub-Total 

9. Orissa 49. K•llnndi 

Sub-Total 

10. Rajasthan 51. Ajmcr 
52. B.1nsw.ua 

53. Btrmcr 

54. Bikancr 

55. Churu 

56. Dungarpur 

57. Jaisclmer 

58. J>1orc 

~-631 P.C./ND/81 
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ANNEXURE II-contd. 

No. of 
of Distt. 

Name of Blccks 

3 4 

Kadur 
5 H1veri, Kundgvl, Mudargi, Rancbannur, Rcn. 
3 Shlhapur, Shoranur, Yadgir 
8 B tgopllli,Blngavpet,Chintamani, Gudibanda,Ko1ar, Mu1bagn1, 

Sidda1a·hallaw, Srinivaspur 
2 Kushtagi, Lingsugur 
4 Koratgeri, Madhugiri, Pavagcda, Sira 

46 

8 Ama1a, Jl.>tual, Bhimpur, Chich•>!, Ghod"ongiri, Mdtni, Prabhn· 
tp:ltan, Shah pur. 

8 B ~gh, BJk1ncr, D.1hi, Gandhw;.tni, i<.ukshi, Manwar, Nisarpur, 
Sudarpnr. 

12 Alig1jpur, Bh:1bra, Jhabua, Johal. Kathiw.tra, Maghnngn; 
P..:tlawad, Ram1, R:1nap!1T, S.mdhw.t. Th:mdht, Udaigarh 

4 B 1.rwani, Thikari, P.tli, Raj pur 
2 B-.!vhari, I:.lisingnagar 
8 Chitrangi, D~osar, Kushmi, Majhauli, Rampur, Sihawal, Sidhi, 

V:ddheh 

42 

13 Ahmedn1gar, Akvla, J.tmkhcd, Karjat, Kc.p.ugaon, Ncwnsa, 
P.trn'!r9 P.lthudi 9 Smglffill·:!r9 S'tnglOn, Shrigmd1, Shriram
p:Ir, R:thuri. 

6 Ch-:mdur, M.ll·~gwn, N_mdgum, Niphad, Sinnar, Ycola 
6 B tramati, DhJnd, H tvcli, Ind:tpur, P.Jrandlnr, SLur 
2 A!pldi, Jath 
4 Khandala, Khatav, Man, Phaltar 

11 Akk1lkot, Busi, Karm tla, Madha, M.mgalwcdln, M 1l.;hirns, 
Moh~1. Pandharpur, S1ngola, Sholapur South, Sholapur 
N.>rth . 

42 

11 BJden, Gulmund, Kasinga, Komna, L:mjigarh, Madan pur, 
Rtmpnr. N1rla, N:l\vap.tra, Thynam·!l, Rampur, Sinap.lli. 

14 B .lig·oda, Ch1klpad, D.uingiballi, G. Udaya, Harbhlnga, K:tnl· 
tam'li,Kh1jurip:uJa, Kotarag1rh, N.1ug·wn, Phiringia, Phulb:mi, 
R:tikia, Tik1bJd, Tumt.:dib.Hlcha. 

25 

2 llw.:tja, Massauda 
8 B1gidore, B.tn.;;wara, Bh!Jkhiya, Garhi, Ghat, Kushalgarh, 

p;pllkhunt, Sujj:tngarh. 
8 B 1rmcr, B_titu, Ch'lhtan, Guralanuni, P.tchpadra, Shco, Sundha

ri, Siwana. 

4 B:k-m'.!r, K·)hy.1t, L'Jonkarnn~ar, Nokha 

7 D"nglfgtrh, R1jg1rh, R'langarh Tatanag1r, S>rdarshchr, Suja. 
ngarh, Taranagar. 

S Ao;pura, Biclliw.1, DLJngarpur, Sagwara, Simlawara 

3 Jaisclmcr, Slm, Sh~nkra. 

7 Ahcra, Dhinm1l, Jalorc, J.1swantpur, R1niw.ua, Sanchorc, Sa
yala. 



State District 

I 2 

59. Jodhpur 

60. Jhunjhunu 

61. Nagaur 

62. PJii 

63. Udaipur 

Sub-Total 

J I. Tamil Nadu 64. Dharamp:.ri 

65. Ram uuth>puram 

Sub-Total 

12. Uttar P.-d·osh 66. Allahabad 

67. Banda 

68. Hamirpur 

69. Jalaun 

70. Mirzap~r 

71. Varanasi 

Sub-Total 

13. West Bengal 72. B1nkura 

73. Midnapur 

74. Purulia 

Sub-Total 

GRAND TOTAL 

14 

ANNEXURE II-cont<l. 

No. of 
the Distt. 

Name of Blocks 

3 4 

·9 B lleswar, Bap, Bhoaplgar h, Bilara, Jodhpur, Luni, Oslan, Pha-
Jodi, Shergarh. 

2 Chirawa, Jhunjhunu 

II Dc<>dwana, Degam~. Jayal, Kucham1n, Lmdhnu, Makran, 
Mundwa, M~rta, Nagaur, Parbatsar, Riyan 

10 Bali, Desuri, J1itaran,Karchi, Pali, Ra~p-Jr, Rani-Station, Rohat, 
Sojat, Sumerpur. 

3 B him, Deogarh, Kherwara 

79 

16 Bargur, Dh1.I'mapuri, Harur, Hosnr, K<tverip1tinam, Kelaman
gtl·,m. Kri.:;hnagiri, Morapp~r, N·dhmp111i, Pallacode, P.1pp .. 
iraddipllty, P .. mnaguam, Sholagiri, Thalli, Uthangaraia, Vep
p.lnap.l.lli. 

32 Arup:Jkkottai, Bogalur, Devakottai, Ilayangudi, Kaldaladi 
K·t11y.trk·.1il, K'tllal, K.amuthi, K!!nnanw1di, Karbpaui, M1n
m .. ..-i:trai, M md1.pam, MlJdltkulathur~ N1rikudi, P.tramt!kudi
R j 1 palagam, Ramanathapuram R. S., Mang1hm. S~kknttai 
Sltl!tr, Sing·ump tranani, Siv.tg·mge. Sivakasi, S ·ivHhiputtur 
Ti ,,(':'tuli, Tirup:tlhtr, Tiruppulllllli_ Tirpp·1varam, Tiruvad~ 
nJi, V,;mlnkollai, Virudhunagar, Wat,·ap. 

48 

8 Chaka, JJ.Sra, K..:1.rch::ma, Koraon, Mcja, Nanda, Slurkargarh 
Urwa. 

6 Karvi, Manikpur, Mau, Narani, Pahari, Ramnagar. 

5 Ch·ukhari, Mahoba, Maudha, SJrilla, Seumcrpur. 

3 Dak..:.rc, Kadaura, Mrhcwa 

15 B •.bh1ni, Chatara, Chhonye, Chopan, Dudhi, 
H tlia, L.,.lg \llj, P ttehrak'\lan, Marih1n, Mhzap•Jr 
rap·Jr, N1gava, P..thari, R:tjgarh, Rovcrlsgangj. 

3 Chakia, Naugarh, Shahabganj 

40 

Gohorwal, 
City, Myo-

7 Chhalna, Ganghajalghati, Indpur, Khalra II, Mchjhia, Rani
bandh, So.Itora. 

8 Binapur I, Binapur II, Gopiballavpur I, Gopiballaypur II, Jam
bani, Kharagtam, Nayagram, Sankrail. 

20 Arsh:t, B,gm,mdi, B1lrampur, Brrabaz:~r, B'll"dwan, Hura, Jai· 
p·1r, Jh>lda I, Jh>hda U, K~hiaur, Mmb1z.r I, M'nbazar 
IT, N!turi~. Para, Kuncha, Purulia·II, R1ghunathpur-I, 
Raghunathpur-11, Sonluri. 

35 

557 



ANNEXURE IV 
CHAPTER 2 

State-wise Distrcit/Tehsil and Area Delineated 
as arid 

State District/Tchsil Area 
(Sq.km) 

1 2 3 

Rajasthan I. Ganganagar 20,638 
2. Bikancr 27,369 
3. Jaisalmcr 38,834 
4. B.1rmcr 28,172 
5. Nagaur 17,644 
6. Churn 16,860 
7. Jhunjhunu 5,928 
8. Jodhpur 22,644 
9. Sikar 7,749 

10. Jalorc 10,564 

II. Pali 12,224 
Total 208,626 

-----
Hissar 
I. Dabwali 1,446 

Harayana 

2. Sirsa 2,825 
3. Fatchabad 2,385 
4. Hissar including 2,648 

Tohana 
5. Hansi* 2,089 

Blliwani 11,393 

1. Bhiwani 1,982 

2. Loharu 581 

3. Dadri 1,448 
----

Rohtak 4,011 
----

1. Jahajjar 2,107 
-----

ToTAL 17,511 
-----

BallaJ*alltlza 
1. Vav 1,701 

Gujarat • 

2. Tharad 1,358 
3. Dcoar 1,012 
4. Kankrej 822 
5. Radhanpur 596 
6. Santalpur 1,352 

-----
6,841 

Mehsana 
1. Sami 1,510 
2. Harij 407 

----
1,917 

-----
TOTAL 8,758 

Rajasthan 208,626 
Haryana 17,511 
Gujaral 8,758 
GRAND TOTAL 234,895 

* Includes :a;;;; K.hera Tchsil now forming part of 
Bbiwani district. 
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ANNEXURE V 
CHAPTER 2 

Area tmder Desert Derelopmelll Programme 

Sl. Stale District 
No. 

1 2 3 

I. Jammu and Ka- I. Lch 
shmir. 

2. Kargil 

2. Himachal Pradesh I La haul Spiti 

3. Gujarat . • I. Banaskantha 

2. Mchsana 

3. Kutch 

4. HarayJna 

2. Bhiwani 

3. Ruhtak 

4. Sirsa 

Block 

4 

I. Lch 
2. Dorbak 
3. N<yJmd 
4. Khalsi 
5. Ncbra 

1. Kargil 
2. Drass 
3. Sanka 
4. Shakr Chin! 
5. Z mskar 

I. Spiti 

I. Vav 
2. Thorad 
3. Dcoar 
4. Kankrcj 
S. Ra~h"npur 
6. Smtalpur 

I. Semi 
2. Harij 

1. Ab~asa 
2. N.tkhtrana 
3. Lakhpat 

I. B.1huna 
2. B trwala 
3. Ohir.lllW.lS 
4. FJlchabad 
S. Hiss:tr 
6. l-1111si 
7. Mundha 
8. Nmtaund 
9. Ratia 

10. Tuhana 

I. Ba~hra 
2. BJw.uti Khcra 
3. Bhiwoni 
4. Bond 
5. Da~ri 
6. Loharu 
7. Tosham 

I. Nahur 
2. Sahlawas 
3. Dcri 
4. Jhajjar 
S. Bahadurgarh 

1. Badagudha 
2. Dabwali 
3. Rania 
4. Sirsa 
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ANNEXURE V-contd. 

District/Teshil Block Sl. State Di~trict/Tehsil Block 
Sl. State No. 

No. 

2 3 4 2 3 4 

Ra.j.tsthan. 1 . Oanganagar 1. Bhadra 7. Jhunjhunu 1. Alsisar 
5. 

2. H.1numan- 2. Buhana 
garb 3. Chirawa 

3. Karanpur 4. Jhunjhunu 
4. Mirzawala 5. Khetri 
5. Nohar 6. Nawalgarh 
6. Padampur 7. Surajgarb 
7. Raisinghna- 8. Udaipurwati 

gar. 
8. Sldulsharar 8. Jodhpur 1. Balesar 

9. Suratgarh 2. Bap 

2. Bikancr 1. llikancr 
3. Bhopalgarh 
4. Bilara 

2. Kalayat 5. Jodhpur 
3. Loonkaransar 6. Luni 
4. Nokha ~ 7. Osian 

3. Juisalmcr 1. Jaisalmcr 8. Phalodia 

2. Sam 9. Shergarh 

3. Shunkra 9. Sikar 1. Dantaram-

4. Barmer 1. Baitu garb 

2. Barmer 2. Dehad 

3. Chohatan 3. Fatehpur 

4. Guralamani 4. Khandela 

5. Paehpadra 5. Lachmangarh 

6. Shco 6. Neemkatha-
na 

7. Sindhari 7. Piprali 
8. Siwana · 8. Srimadho-

5. Nagaur 1. Docdwana pur. 

2. Dcgana 10. Jalore 1. Ahorc 
3. Jayal 2. Bhimmel 
4. Kuchaman 3. Jalorc 
5. Ladnu 4. Jaswantpur 
6. Makrana 5. Raniwara 
7. Mundwa 6. Sanchore 
8. Merta 7. Sayala 
9. Nagaur 11. Pali 1. Bali 

10. Parbatsar 2, Ocsuri 
11. Riyan 3. Jaitaran 

6. Churu 1. Dungargarh 4. Kharchi 
2. Raig-arh 5. Pali 
3. Ratangarh 6. Raipur 
4. Rata nnagar 7. Rani station 
5. SJrdarshahar 8. Rohal 
6. Sujangarh 9. Sojat 
7. Taranagar I 0. Sum>rpur 



3. REVIEW OF PAST AND CUR..'lliNT PROGRAMMES 
The problems of periodic droughts and 

scarcity in the country have been receiving the 
attention of administrators and policy makers 
for the past hundred years. The Famine ~om
missions appointed by the Br~tish Gov~rnment 
did suggest some measures like expansmn of 
irrigation and railways, grant of loans etc. 
These measures were intended to provide imme
diate need to the distressed population and did 
not have the long term perspective for improv
ing the conditions in the chronically drought 
affected areas. It was only after Independence 
that a long term view was taken of the problem 
for evolving a strategy for developmen~ of these 
areas. · 

3.2 There was no appropriate recognition of 
the problem of drought affected areas in the 
initial years of the planning era in India. 
Though, Rs. 15 crores were provided in the First 
Five Year Plan for assistance to the scarcity 
affected areas, there was no mention of these 
areas in the Second and Third Plan. The 
approach was essentially that of starting ad-hoc 
relief works to create employment for the 
affected population. 

3.3 The First and Second Plans, however, 
emphasised that as over a considerable area 
agriculture depended largely upon rainfall, the 
problems of dry land farming had to be given 
more attention than before. Re8earch on con
servation of soil and moisture by reducing the 
rate of run off, control of evaporation through 
soil mulches etc., at Sholapur in Maharashtra 
and Bijapur in Karnataka and Rohtak in Har
yana was found useful for ensuring a good crop 
in bad years also. It was stated that these dry 
farming practices could be widely spread 
among farmers and the difficulties experienced 
therein could be studied by extension staff and 
research workers. During the Second J<ive 
Year Plan, 45 dry farming projects were 
initiated covering an area of about 400 ha, each 
in different States· to demonstrate the benefits of 
dry farming practices in low and erratic rainfall 
areas. 

3.4 It was only in 1961 that a slightly wider 
connotation was given to famine by bringing in 
the concept of chronically drought affected 
areas which covered not only those areas where 
famine was endemic but also certain other areas 
where rainfall was low, and the general geogra
phical, climatic and agronomic conditions were 
such that any slightest unfavourable tilt in the 
natural balance would push these areas in the 
direction of famine. The Ministry of Food and 
Agriculture, Government of India, accordingly 
prepared an outline of a draft plan in 1961 for 
development of certain regions of Andhra Pra
desh, Karnataka and Maharashtra wltich are 

&ubject to chronic droughts causing p_eriodically 
wide spread distress to people. 

3.5 It was, however, only nfter t11e very pro
longed wide spread droughts of 1965-67 that 
there was a real awakening at the national level 
and the importance of evolving a long term 
strategy for development of drought prone 
areas was felt. 
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3.6 The concern at the deteriorating situa
tion in drought affected areas and the mounting 
burden of expenditure on drought relic! 
measures led to a rethinking on the problems 
of development of these areas. It was apparent 
that during scarcity conditions relief funds were 
often spent on improvised employment schemes 
which did not provide lasting benefits to the 
drought affected areas. It was realised that 
appropriate technologies had to be evolved and 
programmes put on the ground to improve and 
stabilise their economy. Without an all out 
effort in this direction the instability of produc
tion in these areas would continue to hamper 
the growth of the economy of the country as a 
whole. The Fourth Plan, therefore, laid consi
derabale emphasis on research into improved 
dry farming technologies and application o[ 
such technologies in dry farming areas. The 
plan also envisaged a programme of rural 
works and mentioned :- -

"Apart from outlays included in the Plan, 
the Central Government annually provides 
about Rs. 25 crores from the budget as grunt 
to famine affected areas. Over the Fourth 
Plan pariod nearly Rs. 100 crores are likely 
to be available from this source. The bulk 
of these amounts can be so deployed in t.he 
areas chronically affected by drought as to 
generate considerable employment related to 
pre-planned programmes of rural works. 
Individual schemes of rural works thu& drawn 
up should be integrated on the one hand with 
the general prograntmes of agricultural deve
lopment in the areas concerned and on the 
other specific programmes of development for 
sub-marginal farmers and agricultural 
labourers. All these are aspects wlticb 
require considerable attention and advance 
planning if the results obtained arc to com
mensurate with the outlay both in terms of 
rural employment generated and the develop-
ment achieved". · 

3. 7. ~<? achieve the a~ove objectives, the 
Plan lDIUated the All Indm Coordinated Re
sea~ch P~oject ~o~ . Dry La~d Agriculture. 
Bes1des, •t also IUJI!ated 24 pllot P.rojects in 
1970-71 for testing the applicabrlity of · a 
package of dry land practices with. an outlay of 
Rs. 20 crores in the Centrally SponSored Sector. 



3.8 The Rural Works Programme was initiat
ed during 1970-71 in 54 districts (along wi!h 
some contiguous area§ of another 18 districts) 
in 13 States which were identified as chroni~y 
affected by drought with the primary objec~vcs 
of employment generation so as to mitigate !_he 
effects of drought. The emphasi§ in the pro
gramme was on the co~tru£,tion of civil works 
of a permanent nature Fhich would facili!_at_e 
further development of the area. The pro
gramme covered 600 Jakhs or 12% of !he 
population, and ari area of 5.66 lakh sq. km. 
which constitutes about on.;-fifth of the total !!rea 
of the country. Detailed guidelines w~re issued 
for the planning and imple!ll~ntation of this pro
gramme. The intention W!!§ !o generate employ
m~nt in the rural sector ?nd create produotive 
assets of permanent value on which sustained 
development could take place. The sch!_:mes 
proposed were necessarily to be labour inten~ive 
in nature and were to be reg~rded as additive ~o 
the Plan, and !he non-Plan schemes wer~ to be 
integrated with other relevant development pro
grammes in the district for l<nsuring full imp~. 
Further more, the districts were expected to have 
another set of pre-planned schemes with well
defip.ed priorities for execu~ion i!! th!_: event of 
occurrence of a famine whil~ the above pro
gramme was being implemented. The general 
order of priorities suggested was Medium and 
Minor irrigation projects, Soil conservation & 
afforestation; and Village i!!ld District roads. It 
was assumed that for every Rs. 1 crore of ~x
penditure of programme, employment for 
25-30,000 persons would b!; g~n!_:rated. 

3.9 The Rupl ·Works Programme was a 
Central Sector non-Plan scheme during 1970-71. 
But considering its developmental nature, t_he 
Planning Commission clas>ifi~d the sche_me as a 
Plan scheme from April 1972 and an outlay of 
Rs. 70 crorcs was earmarked for the remain4)g 
two years of the Fourth Plan (1972-74). 
Annexure I gives the S!_al!-!wise total outlay and 
expenditure on the Rural Works PrograiJll!!e 
during 1970-73. A!l analysis Qf !he,: data pre
sented in this amrexure indicates that abou~ 
81% of the funds were spent in Haryap._a, follow
ed by 71% in Andhra Pradesh while,: it ranged 
from 58% to 62% i~ Maharashtra, Karnataka 
and Tamil Nadu. Only 10% of the funds we.re, 
however, spent in Bihar. In terms of share of 
absolute expenditure on the Rural Works Pro
gramme, it could be seen that ~ajasthan and 
Karnataka accounted for 17% each and Maha
rashtra 15% of the total expenditure incurred, 
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while it was negligible 4! 
Kashmir, Madhya Prade~h, 
Bengal. 

Bihar, Jammu & 
0 rissa and W !<_St 

3.10 The table below pres~!}ts sectoral out
lays and expenditure on rur?l W(lrks prograrilme 
by the end of 1972-73 :-- --

Sector 
No. 

1. Minor Irrigation 
2. Soil Conservation 
3. Afforestation 
4. Roads • 
S. Others • 

TorAL 

(Rs. in lakhs) 

Outlay Expenditure Percen-
for Four- for 1970·73 tage 

th Plan 

6016•09 2269•49 37·72 
914·43 477·03 52•16 
905•54 392•15 43·30 

2836•31 1545·62 54· 50 
580·80 104·67 18•02 

11255•17 4788•96 42·55 

3.11 Out of the total expenditure of 
Rs. 47.89 crores of Rural Works Programme 
during 1970-73, it could be seen that medium/ 
minor irrigation claimed as much as 47% of 
the funds followed by ro_ad works (32% ), s_oil 
conservation (10%) and afforestation (8% ). 
Only two per !!ent of the total expenditure ytas 
incurred on creation of drinking 'Yater facilities 
and pasture development which were taken up 
only in Andhra Pradesh, Gujara!, Madhya Pra-
desh and Rajasthan. -

3.12 Further, the allocation of sectoral out
lays varied considerably at the district Jevel also. 
The R;eport on Integrated Agricultural Develop
ment m Drought Prone Areas (Task Force 
appointed by the Plamring (:ommission) in June 
1973 pointed out that the percentage of approv
ed outlay varied between 10 to 91, per cent {or 
minor irrigation, between I!_:ss than 10 .to 5_0 
per cent for soil conservation and Jess than 
10 to 44 per cent for afforestation. Again, the 
allocation for road works rllJlged from less th;m 
10 to 75 per cent. The content of th~ Rural 
Works Programme thus varied even from dis
trict to distr~ct. 

3.13 As a part of the progr?mme, ~oil conser
vation measures were taken up in an area of 
4.6 Jakh ha. and 9,000 km. of roads were con
structed. Afforestation programmes covered 
slightly less than one Iakh ha. and irrigation was 
provided to 1.64 Jakh ha. as against the ta!get 
.of five Iakh ha. As stated ~<artier, !he pro
grarmrle aimed at creation of employment by 
launching labour in,te11sive sch~mes. 

3.14 The efliciency and the speed with which 
the Rural Works Programme was implemented 
during Fourth PJan, varied from State to State. 
As described earlier, the State Governments 
were asked to prepare Master Plans for each 
district indicating clearly the strategy of develop
ment. It was, however, reported by the Task 
Force that none of the State Governments spelt 
OUt Clearly th~ prioriti~< in TP.<nP.d nf th .. <P..,tnT~l 



programnie due to their pre-occupation with ~he 
execution of rural works to generate employ
ment. In many areas, the Task Force observed, 
excessive priority was given to -roads even 
though at the then stage of development, they 
could not be considered important for the mitiga
tion of the effects of drought in those areas. 

3.15 Though Master Plans W£:re prawn up for 
some districts, these were nothing but ~e 
different sectoral schemes collated together. 
They were not drawn up by following sound 
planning procedures. The inventory of approved 
schemes was frequently revised and the schemes 
proposed· earlier were dropped due to difficulties 
in execution. In view of the urgency of pro
viding employment, all th.: schemes were desiga
ed to provide immediate employment, not ahoays 
with a long term perspective. The Slate Govern
ments were asked to go ahead with the imple
mentation of the schcm~s generally following 
the basic priorities of the programme. However, 
this ad-hoc approach to the implementation of th~ 
programme did not prov.:: effective in mitigating 
the drought conditions. There was no monito~
ing or supervision of relief expenditure with the 
consequent inadequacies in the appropriate 
utilisation of funds. As a result of · deviation 
from the norms and yardsticks adopted at the 
time of formulation of schemes, a large number 
of schemes were left incomplete at the end of 
the Fourth Plan. 

3.16 Following the Fourth Plan mid-term 
appraisal in 19_71, the programme was re'?rient
ed from mamly employment generatton to 
drought-proofing of the areas covered. It was 
renamed· as Drought Prone Areas Programme 
(DPAP) with effect from January 1973. 

3.17 The programme in !he initial st~ges 
was restricted to schemes of mmor and medmm 
irrigation, afforestation and soil conservation, 
roads and drinking water supply. It was later 
appreciated that the development of cattl.l) and 
dairying as well as sheep was highly relevant to 
the land and water resources situation in most 
of the drought prone areas and pasture and 
animal husbandry development would be more 
effective in utilising the resource p()tential of the 
areas concerned. The expenditure incurred on 
the programme during the first few years brought 
out the fact that the emphasis on labour
intensive schemes had resulted in sanctioning of 
schemes by the States :without regard to any 
long term strategy of development. Many low 
priority and non-productive assets were thus 
created through the relief employrii.ent pro
gramme which did not lead to any increase in 
the overall productivity of the area. The State 
Governments were advised to reorient the pro
gramme and it was found that most of the 
resources had already been committed. The 
shift in emphasis, although conceived during the 
Fourth Plan, could not be brought to bear o~ 
the contents of the programme during that plan, 
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3.18 The need for this programme wa.S em
phasised as follows in the Fifth Plan Docu
ment:-

"The need for a careful development strategy 
for drought-prone areas in the Fifth Plan 
arises from several considerations. Firstly, 
the drought-prone areas represent nearly 
19% of the total tvea of the country and 
account for nearly 12% of the population. 
Secondly, the drought prone areas are a major 
factor contributing to regional imbalances in 
the country. Their overall productivity has 
been and continues to be low. Every third 
year, about three million inhabitants of the 
arid zone migrate with their livestock. Thirdly, 
these areas remain a continuing source of 
strain on the financial resources of the nation. 
At the India level, during the period 1969-70 
to 1971-72, the expenditure on drought relief 
was nearly Rs. 420 crores. For 1972-73, the 
expenditure would be in the neighbourhood 
of Rs. 370 crores." 

3.19 The DPAP differed from Rural Work9 
Programme in many ways. The main objecti
ves of this programme were (i) optimum utili
sation of resources in the areas covered under 
the programme with emphasis on primary re
source, viz., land, water, livestock and man
power, and (ii) Improvement of the living 
conditions of the rural poor who suffer most in 
terms of scarcity and drought in particular, and 
the community in general by creating direct and 
indirect wage employment and taking up short 
gestation programmes of development. 

3.20 The main thrust of the programme ";as 
to be in the direction of restoration of ecolo
gic_al balance between land, water, vegetation, 
ammal and human population. 

3.21 The main objective of the programme 
now is integrated development of the area 
affected. It aims at providing the optimum utili
sation of land, water and livestock resources, 
stabilisation of the income of weaker sections of 
the society, and minimisation of the impact of 
drought on agricultural production and the in
come of rural people. The programme lays 
special emphasis on the uplift of Scheduled 
Castes, Scheduled Tribes, Small and Marginal 
Farmers, Agricultural Labourers and other 
weaker sections of the rural community who 
have been neglected so far in the developmental 
process. The basic objectives of programme 
are:-

(i) Reducing the severity of the impac~ of 
drought, · 

(ii) Stabilising the income of the people 
particularly weaker sections of th~ 
society; and 

(iii) Restoration of ecological balance. 

3.22 Some of the important components of 
the programme are :-

(i) Development and management of water 
resources; 



(ii) Soil and moisture conservation measures; 
(iii) Afforestation, with special emphasis on 

social forestry and farm forestry ; 
(iv) Development of pasture lands and range 

management in conjunction with 
development of sheep husbandry ; 

(v) Livestock dewlopment and dairy 
development ; 

(vi) Restructuring of cropping pattern and 
changes in agronomic pxactices ; and 

(vii) Development of &ubsidiary o.:cupations. 
3.23 The programme covers 74 selected 

districts in 13 States wholly or partly identified 
as chronically drought prone districts by the 
Government of India. The programme is in 
operation in 557 Community Development 
Blocks out of 5011 Community Development 
Blocks in the country. The total area of these 
drought prone districts is 585,000 sq. kms. with 
a population of 600 lakhs. The programme, 
thus·, covers about 12% of thQ total pouplation 
(1971 Census) and about 19% of the total area 
of the country. 

3.24 The Fifth Plan envisaged an investment 
·of Rs. 336.94 crores for the programme. The 
actual utilisation till the end of 1978-79 amount
ed to Rs. 269 crores. The programme is being 
continued during the Sixth Plan. Presently 
allocations to projects are made on the basis of 
Rs. 15 lakhs per annum per Block. This 
allocation is shared equally between the Centre 
and the State Governments.. The Central 
allocation for the various State Governments 
for 1980-81 is indicated below :-

(Rs. in lakhs) 

s. Name of State No. of No. of Alloca-
No. districts Blocks lion 

1. A!ldhra Pradesh 7 76 570•00 
2. Bihar 4 57 427•50 
3. Gujarat. 10 41 307·50 
4. Hu·yana 3 13 97·50 
5. Jammu & Kashmir 2 13 97·50 
6. K~rnataka 10 46 345·00 
7. Madhya Pradesh 6 42 ·315•00 
8. M1harashtra . 6 42 315·00 
9. Orissa 2 25 187•50 

10. R,jasthan 13 79 592•50 
11 . Tamil Nadu 2 48 360•00 
12. Ullar Pradesh 6 40 375·00 
13. West Bengal 6 35 262•50 

TOTAL 74 557 4222•50 

3.25 The programme has also been helped 
by aid from international agencies. The World 
Bank has extended a loan of US $ 35 million 
for the pro)!ramme in 6 districts viz., Anantapur 
(Andhra Pradesh), Bijapur (Karnataka), 
Ahmednagar and Sholapur (Maharashtra), 
Jodhpur and Nagaur (Rajasthan). West 
Germany has extended an aid of Rs. 19.5 million 
for parts of Bankura district of West Bengal. 
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The EEC has also extended aid for the projects 
in the districts of J alaun, Hamrrpur and Mirza
pur in Uttar Pradesh amounting to US $ 10.0 
million which will continue til! 31st March, 
1983. 

3.26 Small F~rmers are allowed subsidy upto 
25% and Margmal Farmers and Agricultural 
Labourers upto 33 1/3% on their investment 
cost in various programmes. On land develop
ment, soil and water conservation works the 
subsidy rate is 25% of th,e total cost to all 
farmers. The cost of fishing nets is also 5ubsi
dised upto 25%. Subsidy upto 25% of cost is 
also provided to small and marginal .farmers. 
For mulberry cultivation under farm forestry, 
the cost of planting material is borne by the 
Government. ·In case of group/community 
projects the rate of subsidy is 50% on the cost 
attributable to small/marginal farmers·. 

3.27 In order to encourage the Cooperative 
Credit Institutions for increasing their advances 
to the weaker sections, the agencies provide risk 
fund at 6% of the additional investment each 
year on short term and medium term loans to 
the primary cooperative societies/central co
operative banks and 2% on long term- loans to 
Land Development Banks. As subsidies from 
the p~oj~t f~nd~ are paid in ~ind through the 
financmg Ulslltuhons, and are lmked with loans, 
the idcnti!ied participants are also encouraged 
to become members of cooperatives. For this 
purpose, interest free loan for the purpose of 
four shares. upto Rs. 40 is given by the DPAP 
Agencies· to the Small/Marginal Farmers and 
agricultural labourers. Similarly, medium term 
loan upto Rs. 10 lakhs is given by the Agencies 
to Central Cooperative Banks in the Project 
Area where the Bank is not able to advance 
loans from its own resources to nieet the condi
tions of non-overdue cover. 

3.28 For infrastructure development under 
various development heads, 100% of cost is 
borne by Government with the exception of 
Mandies for which assistance at the rate of 
Rs. 3 lakhs per Mandi is provided under the 
programme. The rest is to be taken on loan, 

3.29 The apex organisation is the Drought 
Prone Areas Programme Division in the 
Ministry of Rural Reconstruction, Government 
of India. This Divrsion oversees programme 
pl'anning and implementation throughout the 
country. At the State level, planning, monitor
ing and evalution cells have been set up. At 
the project level, in most regions, Drought Prone 
Areas Development Agencies have been "esta
blished as Societies registered under the Socic~
ties Registration Act. The Collector of the 
District is normally the Chairman and all the 
district level officers of the implementing depart
ments and some noncofficials a,re members of 
the Agencies. The Agencies· have the responsi
bility of planning, coordinating and implement
ing the project. In the fieJd, the schemes ljr\l 



implemented by the existing Government depart
ments· who continue to function under their 
respective Heads of Departments. If the exist
ing staff is not adequate to implemen~ the addi
tional activities contemplated under the pro
gramme, additional staff is sanctioned. 

3.30 It has been reported that the set up is 
not uniform in all the States. While District 
Development Agencies for the programme have 
been set up in majority of the States under the 
Societies Registration Act, 1860, in Tamil Nadu, 
a Rural Development Corporation was set up 
in one district Dharampuri while Madhya rra
desh continued to implement the programme 
through the office of the District Collector. In 
contiguous districts in some States where the 
coverage of the programme was restricted to a 
few blocks, the administration of the progr~me 
in such districts was taken over by neighbouring 
di~tricts which had a sizeable area under the 
programme. In Maharashtra also only two 
distrio!S; namely, Ahmedvagl!r and Sholapur 
which were part of the project assisted by the 
International Development Association, district 
agencies were set up. With the introduction of 
the IRD programme, a Rural Development 
Agency has been set up and the drol$ht prone 
areas programme in the concerned dtstrict has 
been merged with it. 

3.31 Till March 1981, an outlay of 
Rs. 578.36 crores· was earmarked for the pro
gramme against which a sum of Rs. 448.48 
crores upto 31-10-1980 was reported as expen
diture by the participating State Governments 
which constitute about 77.5 per cent of the out
lay mentioned above. As per the information 
supplied by the Ministry of Rural Reconstruc
tion, over 33.05 crores mandays of employment 
was generated through various activities· taken 
up under the programme since inception upto 
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end of March, 1979. The actual figures regard
ing number of beneficiaries belonging to small 
and marginal farmers and agricultural labourers 
covered under the prograntme during Fourth 
Plan period is not readily available. However, 
it has been estimated that 25.51 lakh smalV 
marginal farmers/agricultural labourers received 
benefits under the programme during the period 
April 1974 to March 1979. 

3.32 A statement showing the sector-wise 
expenditure under DPAP during Fourth Plan 
from 1974-75 to 31st August, 1980 and physi
cal achievements under major heads upto 
September '1980 are given in Annexures II and 
Ill. 

3.33 An analysis of the performance of the 
programme during 1974-78 (Development of 
Drought Prone Areas - National Institute of 
Rural Development, 1980) indicates that none 
of the States could achieve the full targets. The 
highest utilisation of funds· was reported I>Y 
Madhya Pradesh (91% ), followed by Tamil 
Nadu (83% ), Gujarat (80%) and Karnataka 
(79% ), Harayana and Jamu & Kashmir report
ed lowest expenditure of 59% each. Taking 
into account the shares of the respective States 
in terms of absolute expenditure (percentage of 
expenditure to the total all India expenditure), 
we find that the highest expenditure was in
curred in Rajasthan (14.6% ), followed by 
Gujarat (12.9% ), Andhra Pradesh and K~ma
taka (11.7%) each, Uttar Pra!)csh (10.0%), 
Madhya Pradesh (9.5%) and Maharashtra 
(8.3% ). The rest of the States together ac
counted for 21.3% of the total expenditure 
incurred. 

3.34 The performance under different sec
tors in terms of financial expenditure and area
wise outlays and expenditure arc given in the 
table below :-

Sectorwise outlay and expenditure (1974-78) 

Sector 

Agriculture 
Irrigation (minor and medium irri
g•tion). 
Afforestation and p.1sturc clcvclcp· 
m~nt 

Animal hurbandry 
Horticulture 
Fisheries . 
Drinking Woter Supply 
Credit m"na2cm~nt 
Others 

ToTAL 

Outlay sanctioned Exp:mditure 
during 1974-78 incurred during 

1974-78 

4010·25 2797·32 
12794•45 9146·65 

2873·34 2511·44 

3758·(.8 2481,74 
196·13 145·41 
293·03 !86·85 
369·10 233·01 
261.07 162·93 

1442·97 1232.28 

25909·13 18897·63 

Pcrccntrtgc of cxpcndi. Paccnrr gc ~hPrc of c::!ch 
turc to the total cutlt~y sector in roral cxp~ndituro 

in ench sector Ali India 

69·8 14·8 
72·0 48·5 

87·4 13·3 

f6·0 13 ·I 
74. I 0·8 
63. I 1·0 
63·1 1·2 
62·4 0·9 
85·3 6·4 

72·9 100·0 

3.35 The following table shows outlays and 
expenditure on different Drought Prone Area 
7-631 PC/ND/81 

Programmes for different category of drought 
affected areas during 1974-78. 
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Area Out lay Percent oullay 
to total oullay 

(!) (2) (3) 

Arid 
Semi-arid 
Sub-humid 
Humid 

2511·83 
9525·26 
6947·50 
4171·94 

10·8 
41·1 
30·0 
18.1 

ToTAL 23156.53 100.0 

3.36 Nearly half the total . expendit.ure 
(48.5%) incurred under DPAP durmg the Fifth 
Plan (1974-78) was under irrigation. (42.4:*>. on 
minor irrigation and 6.1% on medmm m1ga
tion). The agriculture sector comprising soil 
conservation and crop husbandry programmes 
claimed nearly 15 percent of the total invest
ment. Thus, as much as 63 per cent of the 
total investment was· made on rrrigation and 
agriculture. Afforestation/pasture development 
and animal husbandry were other important 
sectors each claiming about 13 per _cent of the 
total exenditure incurred. 

3.37 In terms of percentage to the respective 
sectoral outlays, the afforestation and past11re 
sector led with an expenditure of 87 per cent. 
Horticulture, irrigatron and agriculture had ex
penditure ranging from 70 to 7 4 per c~nt. The 
area-wise analysis of outlays and expenditures 
reveals some interesting facts. Out of total out
Jay of about Rs. 232 crores, the highest outlay 
( 41 per cent) was allocated to semi-arid areas. 
Sub-humid areas came next in terms of the funds 
allocated (30%) and arid areas were allocated 
only 11 per cent of the outlays. 

3.38 As much as 80 per cent of the outlays 
was spent in sub-humrd areas and about 67 per 
cent in semi-arid areas. 

3.39 The study conducted by the National 
Institute of Rural Development (published 
November 1980) to which we have referred 
earlier has observed as follows about the 
achievement in different sectors :-

"The achievements of DPAP against ifs long
term objective have to be judged with refe
rence to the integrated effort made for the 
development of watersheds which could help 
in restoration of ecological balance. Though 
this aspect was emphasised by the Govern
ment of India as well as the State and district 
authorities in their plan documents, somehow 
it did not find its due place in the reporting 
system. Some evaluation studies as well as 
discussions with the Project Directors/Collec
tors of different DPAP districts in India who 
came to att~nd workshops at the NIRD reveal 
that though soil conservation activities were 

(Rs. in Urns) 
·-·-· 

Ex pen. Percent c.:xpen Percent expcndiure in the 
diture dilurc to oullay crea to total expenditure 

in the country(total of 
column 4). 

(4) (5) (6) 

1777·96 70·8 10·5 
6334·48 66·5 37·6 
5557·89 80·0 33·0 
3193·93 76·5 18·9 

16864·26 72.8 100·0 

planned in most of the DPAP dlstricts on 
Watershed basis, the implementation planning 
for other sectors was not done according to 
the concept of watershed. The activities 
were scattered all over the DP AP areas of 
the district in order to spend the . amount 
allotted to the schemes." 

"The analysis of gains from DP AP Jrom the 
point of financial expendi:ture, physi!:al 
achievements and creation of employment 
opportunities indicates that performance 
under this programme was quite good in 
most States of the country. But if we _consi
der the objectives with which thrs programme 
was launched we have to review its perform-. 
ance from different angle. It was emphasised 
that in DPAP, the planning and implementa
tion will be done strictly on watershed basis 
because this programme was essentially per
cerved as an area development programme. 
The beneficiary oriented activities were added 
only to help the weaker sections in improv
ing their income. The major objective to 
DPAP was to make such intervention in the 
selected watershed as would help in long
term restoratron of ecological balance. ' To 
achieve this objective, the concept of integrat
ed area development was linked to the water
shed approach. As stated earlier, it was only 
during the last two years of the programme 
that attempts were being made to try out 
this concept in a few districts of Gujarat and 
Rajasthan. But in most other districts_,_ sec
toral officers· consroered DP AP only as a 
source of additional funds and intensified 
their activities without any attempt for inte
grated watershed development. Therefore, 
even after five years of working of this pro
gramme no tangible improvement in the direc
tron of ecological balance was achieved. The 
master plans: for different DPAP districts 
formulated at the trme of inception of this 
programme were the compilation of shopping 
lists prepared by different sectors. Though in 
some districts there was a mention of division 
of the district into major and sub-watersheds 
in the master plans·, the actual rmplementa
tion planning was not done on the basis of 
watershed approach, ln most districts, the 



land and soil capability surveys, resource 
inventory etc., were completed. Above all, 
the reporting system of DP AP emphasised 
achievements of physical targets and more 
particularly, expenditure of the allotted 
amounts to the different sectors. Therefor•~, 
each sector initiated as many activities as 
possible to spend the allotted funds. These 
activities were quite independent of the con
cept of development of specific watersheds". 

3.40 It was originally envisaged that the 
DP AP plans should be dovetailed into the nor
mal district plans and resources froni DPAP 
and normal funds should be integrated in order 
to achieve the overall objectives of long term 
development of the district. But someho~ this 
did not happen in most of the districts. The 
DP AP activities were chalked out quite indepen
dent of the normal activities. 

3.41 Some other problems mentioned by the 
NIRD for the slow progress in certain projects 
are:-

(i) Lack of cement and delay in acquisition 
of land for irrigation works. 

(ii) Inadequate organisational base to guide 
and assist the rural people. 

(iii) Paucity of credit facilities and financrnl 
assistance. 

(iv) Lack of credit worthiness of f_armer~ due 
to several reasons. 

(v) Insufficient technical assistance; and 
(vi) Absence of local entrepreneurship in 

local people to take advantage of the 
programmes by entering irito gainful 
occupations. 

Desert Development P';Ogramme 

3.42 Apart from the spora!fic att7mpts 
made by some of the former Rulers of Prmcely 
States to find ad-hoc solution to. the p~essing 
probl~ms in isolated areas, there IS no eVIdence 
of any organised and systematic attempt having 
been made before Independence to tackle the 
problems of the desert in a comprehensive way. 

3.43 In 1951-52, the need toconsen:e and 
improve the resources of the desert reg10n of 
Rajashan was recognised and an ad-hoc 
Committee of experts was appointed by the 
Union Government to investigate ~nd reP.ort 
on this problem. A Desert Afforestahon Centre 
was set up at Jodhpur. in pursu!lnce of the 
recommendations of this Comm1tt~. S~b
sequently, the scope c;>f w~rk at t~rs statwn 
was enlarged by the mcluswn of soil conser
vation programmes·, and it was renam~ in 1957 
as the Desert Afforestation. an~. Soil <;onser
vation Station. The stahon Js reqUJ~ed !o 
conduct researches, basic as well as apphed, m 
land use covering forestry, crop husbandry and 
grassland development sc;> th~t th~ pr?blem of 
wind erosion and rcsultmg mcrease m desert 
rnnrlitions could be controlled. 
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3.44 About this time, an Arid Zone ~roject 

was started under the auspices of the United 
Nations Educational Scientific and Culturul 
Organisation (UNESCO) to initiate and intensi
fy research on problems of arid zones in 
different parts of the world. Under this project, 
UNESCO Adviser, an expert from Australia, 
was invited to render advice on the way~ and 
means of identifying and overcoming the pro
blems of desert areas in this country. The 
Expert suggested a broad based programme of 
research and surveys covering basic resources, 
fundamental problems of soil water pla11t 
atmosphere relationships, control of pests, 
regulated grazing of pastures, development of 
animal husbandry and arable crop raising and 
socio-economic problems. In pursuance of 
these suggestions, the Dese£1 A!Iorestation and 
Soil Conservation Station was further reorgani
sed in 1959 as the Central Arid Zone Research 
Institute. 

3.45 In 1960, the State Land Utilisation 
Committee appointed by the Government of 
Rajasthan made its recommendations on the 
development of desert and semi-desert areas of 
Rajasthan. Subsequently in 1964, the Govern
ment of India set up a Working Group under 
the Chairmanship of Shri M. K. Kidwa1, which 
examined the problems of desert development 
and recommended a number of pilot projects 
for improvement of selected desert areas. This 
Committee felt that ultimately it would probably 
be necessary to set up a Desert Development 
Board to keep a watch over the formulation and 
inlplementation of schemes for the development 
of desert areas. In June, 1966 a Desert 
Development Board was accordingly constituted 
with the Secretary, Ministry of Agriculture, as 
its Chairman to ensure a more rapid develop
ment of the arid region. Nominees of the States 
of Rajasthan, Gujarat and Haryana and repre
sentatives of the Planning Commission and 
Ministries of Finance, Agriculture, Irrigation & 
Power, Health & Family Planning, Communica
tions, Education and Social Welfare and four 
non-officials were made members of the Board. 

3.46 The Board was· reconstituted in Octo
ber 1971 with the Minister of State in the 
Ministry of Agriculture as its Chairman and the 
Secretary, Department of Agriculture as its 
Vice-Chairman, thereby raising status of the 
Board. The Ministries of Health & Family 
Planning, Irrigation & Power, Communications, 
Education and Social Welfare were not repre
sented on this Board as the programmes cover
ed only agricultural development. The member
ship of the Board, however, included repre
sentatives of the Planning Commission Ministry 
of Finance, Department of Agriculture and the 
State Governments of Rajasthan, Haryana and 
Gujarat. In addition, four non-official members 
including two Members of Parliament and two 
representatives of the local Panchayats w~re 
included. 



3.47 On the basis of the recommendations 
of the Board, an integrated programme of pilot 
project for desert development involving a total 
outlay of Rs. 10 crores was proposed for inclu
sion in the Fourth Five Year Plan. This pro
gramme covered items like pasture development, 
minor irrigation and soil conservation. A~ 
against this, a very limited programme costing 
in all Rs. 2 crores was actually provided in the 
Fourth Plan. 

3.48 The above programme was confined to 
four desert districts. The districts selected were 
Mohindergarh in Haryana, Banaskantha in 
Gujarat, Barmer and J aisalmer in Raja~than. 
A statement indicating the details of the 
schemes sanctioned in various districts is given 
in Annexure IV. It will be seen that a variety 
of activities have been taken up. These includ
ed minor irrigation, development of pastures, 
soil conservation, afforestation elf. 

3.49 In January, 1972, the Desert Develop
ment Board appointed a Committee of Experts 
to evaluate the work done in the pilot projects. 
These projects were also visited by the National 
Commission on Agriculture. The Desert 
Development Board has also been reviewing the 
programmes from time to time. The main 
findings, emerging from these studies and re
views are summarised below :-

(i) One of the programmes takep up unaer 
the pilot projects is that of deep tube
wells in certain areas (i.e. Banaskantha 
District of Gujarat). The water of these 
tubewells has a salinity ofnearly 3500 
parts per million ou~ of which 2500 
parts· i~ sodium chloride.. . Though this 
water IS reported to be acceptable as 
drinking water for both human beings 
and cattle, it has to be seen whether this 
will be suitable for continuous irrigation 
on the already saline sub-soil in the 
area. 

(ii) Another scheme taken up under the 
Desert Development Programme is that 
of adundis (percolating tanks): This 
involves construction of bund across a 
natural water drainage in a village for 
facilitating storing of rain water. This 
~ater helps in _leaching down the salinity 
m the top so1l, and makes possible a 
good wheat crop in the . rabr season. 
Below the bund, gradually the sub-soil 
gets good water and land improves sub
stantially. This type of activity in SQme 
of the areas su-ch as Banaskantha district 
nf G~j~rat has been found to be highly 
prom1smg. 

(iii) Under the pilot projects for desert 
development, schemes of afforestation 
with Propois J ulifioria have been taken 
up. This plant is reputed to be ~uited 
f?r saline areas. So far, these planta
tions have usually done well in the 
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upper slopes but the plants have had 
stunted growth in the valleys where 
salts have accumulated. The problem 
of keeping salt away from the growing 
plants will have to be tackled. 

(iv) In Barmer district, the work has not 
been taken up in a concentrated area. 
Various schemes, such as rehabilitation 
of degraded forests, development of 
grasslands and pastures, bave been 
spread out all over the district. Thus 
the. ver~ purpose of initiating a pilot 
proJect m a compact area has been by 
and large defeated. 

3.50 In September, 1972 the Desc;t 
Development Board reviewed the existing pro
grammes and recommended the approach for 
the Fifth Five Year Plan. It was felt that most 
of the schemes like development of minor 
irrigation, soil conservation, afforestation etc., 
are such as are common features of a State 
Agricultural Development Programme. Conse
quently, the Board felt that there was no 
particular advantage in taking up such activities 
as a part of .the Central Sectq_r programme. 
There were, however, some special problems 
which can be taken up in the Central Sector. 
Accordingly, the Board recommended· tha"t, in 
the Fifth Plan, action may be taken to con
centrate on programme of shelter belts and 
avenue plantation in the desert areas. Thim~ 
may also be pilot projects for resettlement of 
nomads. Finally, the Board suggested taking 
up of special studies in regard to sand dunes 
meteorological conditions etc. These pro: 
grammes merged with DP AP during the Fifth 
Plan. 

3.51 The National Commission on Agricul
ture made a detailed review of the problems 
and needs of the arid areas and submitted an 
interim report on Desert Development in March, 
1974. It stated "the problems· of the desert 
area are different from those in the seml-arid 
and dry ~ub-humid regions and even the 
sout~e.rn arid zone. In order to improve the 
conditwns of the desert economy, a different set 
of measures are necessary. We have consider
ed the problems of development of the Indian 
desert in our Interim Report on Desert Develop
ment. In that Report, we have drawn attention 
to the urgent need to arrest the rapid deteriora
tion of the desert area and have recoinmended a 
15 year compre~ensive and integrated pro
gramme for Its Improvements and economic 
de_v~lopment ~Q that much of the hardship 
af!-s.mg there out of drought and aridity can be 
m1h~at:d permanently and lasting socio-eco
n~mic Improvements can be brought about in 
th1s under-developed region". (NCA Report 
Part XIII, page 130). 

3.52 Based on the recommendations of the 
National Commission on Agriculture, a desert 
development programme was launched in 1977-
78. The programme covered the hot arid desert 



comprising 11 districts of Rajasthan - Ganga
nagar, Hikaner, Churu, Jhunjhunu, Sikar, 
Nagaur, Jodhpur, Jaisalmer, Barmer, Jalore and 
Pali, 4 districts of Haryana - Hlssar, Bhiwani, 
Rohtak and Sirsa and 3 districts (Banaskantha, 
Mehsana and Kutch) of Gujarat and the cold 
arid desert in the Ladak region of Jammu and 
Kashmir and Spiti sub-division of Lahaul and 
Spiti district of Himachal Pradesh. The areas 
in the hot arid zone have been identified .on the 
basis of analysis of trend of variation of rain
fall and temperature, the moisture index para
meters and the observable arid region charac
teristics. The programme aims at the integrated 
development of desert areas by increasing the 
productivity, income level and employ!llent 
opportunities for the inhabitants through opti
mum utilisation of physical, human, livestock 
and other biological resources. The main 
activities under the programme are as follows:-

(i) Afforestation (with special emphasis on 
shelter belts) grass land development 
and sand dune stabilisation ; 

(ii) Ground water development and utilisa-
tion; · 

(iii) Construction of water harvesting 
structures ; 

(iv) Rural electrification; and 
(v) Development of agriculture, horticultur~, 

animal husbandry and dairy. 

3.53 The programme has been administered 
through DP AP /SFDA agencies. The programme 
envisages an outlay of Rs. 15 lakhs per block 
subject to a minimum allocation of Rs. 25 lakbs 
per district. Allocation is shared equally 
between the Central and the State Governments. 
The Central aid for the programme rose from 
Rs. 610 lakhs in 1977-78 to Rs. 731 lakhs 
during 1979-80. The allocation during 1980-81 
for the desert development programmes are 
shown in the following table :-

Allocations 
(Rs. in lakhs) 

State No. of N• of Allocltion 
Disrricts Blocks 

I. Gujarat. 3 11 65·08 
2. Haryana 4 26 153·81 
3. Himachal Pradesh . 1 1 25•00 
4. Jammu & Kaslunir 1 10 59•16 
5. Rajasthan 20 84 496·95 

TOTAL 29 132 800•00 

Review of DPAP and DDP 
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3.54 Our review in the preceding pages 
indicates that the present approach is mainly 
confined to the development of agriculture and 
allied sectors with its majar focus on restoration 
of the ecological balance. But for an integrated 

development of any area, agricultural sector 
alone cannot help to achicw the desired objec
tives. One of the major reasons for deteriora
tion in ecological balance in these areas is 
excessive pressure of population on land. With
out providing alternative sources of income, nny 
attempt to promote the optimum use of land 
and water cannot succeed in spite of the im
proved dryland agricultural practiccs. Though 
dairy and sericulture industries have been 
plarmed in some of the drought prone districts 
as part of the DPAP, comprehensive planning 
aiming at all round development of the area 
has yet to be taken up. Even the basic survey 
of existing resources has not been compktcd 
and there has been lack of coordination between 
various agencies and programmes in the district 
for development. 

3.55 It has all along been emphasised that 
the planning and implementation should be 
done strictly on a watershed basis because this 
programme was essentially perceived as an area 
development programme for restoring ecological 
balance. It was only during Ghe last two or 
three years of the programme that attempts were 
made to try out this concept and that too only 
in a few districts of Gujarat and Rajasthan. 
But in most other districts, the sectoral ollicers 
considered DP AP and DDP only as a source 
of additional funds and intensified their acti
vities without any attempt for integrated 
development of the watershed. 

3.56 The Committee notes with concern 
that the fundamental objectives of restoring the 
ecological balance has not thus been able to get 
the desired attention. 

3.57 Ma~ter plan for different DPAP dist
ricts formulated at the time of inception of the 
programme were a mere compilation of 'shop
ping' lists prepared by different sectors. 
Though in some districts there was a mention 
of division of the district into major and sub
watershedS/ in the master plan, the actual plan
ning and implementation were not done on the 
basis of the watershed approac,h. In most 
districts, the land and soil capability surveys, 
the resources inventory etc., have not been fully 
completed. · 

3.58 The reporting system of DPAP and 
DDP emphasises achievement of varioil& physi
cal targets and expenditure of the allotted 
amounts to different sectors. Therefore, the 
tendency for each department is to undertake 
as many schemes as possible to spend the 
allotted funds and very often these activitie~ 
are quite independent of the concept of the 
development on watershed basis. 

3.59 The planning of management of inte
grate~ d.evelopment . pr?gramme requires an 
orgamsallon at the d1stnct level with authority 
to coordinate and manage the total flow of funds 



for developmental activities, and the decision 
making power concerning all sectors responsible 
.for development work in the district. While 
a District Development Agency has been ,;reat
ed, it mostly passes the funds on to various 
departmental agencies. There is no effective 
delegation of powers, whether financial or 
administrative, nor is there any control or co
ordination among the implementing agencies. 

3.60 Key to the stabilising and dev~lop
ment of basic infrastructure supporting all the 
various economic activities like roads, elecri
fication, drinking water, marketing_ and proces
sing facilities leave much to be de~ired. For 
instance, tilll977-78, no scheme of infrastructure 
except rural electrification was inc1uded in the 
programme. Again in 1977-78, drinking water 
and rural roads were included in the programme. 
The drmking water supply w~ again excluged. 

3.61 The approach would appear to be !lD 
integrated one in name onzy. lil an integrated 
area development programm~ for the ~ffective 
implementation of the approach, ~undmg and 
expenditure should be controlled by the same 
agency. Unfortunately, however, this is not so. 
The programme is substantjally dependent on 
the outlays in the State Sector. The priorities 
of the State organisations controlling such out
lays meant for the entire Sh1te _!5', however, 
seldom in compatibility with the priority of 
the Drought Prone Area Development 
administration. 

3.62 From 1978-79, the Plann!_ng Commis
sion introduced a new concept in fundrng the 
DPAP as also the DDP. Earlier in the Fifth 
Plan, each district was given an outlay of 
roughly Rs. 4 crores (Rs. 6 crores for the IDA 
assisted districts) but variations were permitted 
having regard to the requirements of the districts 
which varied greatly in area and po.l_lulation 
problems etc. There was some flexibility in 
outlays and these were generally linked to needs. 
However, from 1978-79, the Planning Commis
sion introduced the system of allocating a sum 
of Rs. 15 lakhs· per block, irrespective of the 
size of the block, population and other problems 
faced. Jaisalmer, for instance, is the largest 
distdct in terms of area in the country and 
almost totally lacking in basic infrastructure. 
It has only 3 blocks and, therefore, became 
entitled to only 45 lakhs per annum against 
about Rs. 1 crore that was being utilised in this 
district earlier. The present arrangement thus 
introduces much dgidity, ignores felt needs and 
requirements, and also has the disadvantage of 
pegging development in terms of availability of 
funds for development at the level of 1978-79. 
Whereas in most other schemes, annual plan 
outlays get an incremental increase of about 15 
to 20 per cent each year compared· to . the pre
vious year, the outlays under DPAP and DDP 
remain stationary. Assuming an average 10% 
inflatron per year as in the recent past, the 
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availability of funds for these programmes will 
keep on decreasing in real terms and at the end 
of 5 years would be reduced to half. 

3.63 Even conceptually, an area develop
ment programme cannot and should not be 
designed on the basis of a certain fixed sum of 
money being repeated every year. Moreover, 
infrastructure such as dairying, roads, electric 
transmission lines, have their impact over areas 
much larger than a block and even sometimes 
a district. The present system of funding, 
therefore, leaves much to be desired. 

Dry Land Research Programmes 
3.64 During the last 25 years or so, certain 

amount of attention has been paid towards re
search work connected with dryland farming. 
One of the main areas of research has been the 
breeding of drought resistant and drought escap
ing vari:cties. Breeding for drought resistance 
was also included as an item in the wheat breed
ing programme initiated several decad~ ago. 

3.65 While the research on an ad-hoc basis 
was being conducted earlie~ also, the Fourth 
Plan witnessed the initiatron of an All India 
Coordinated Research Project jn dryland farm
ing. This project is being operated presently 
at 15 main centres and 9 sub-centres. Besides 
these centres, a special centre has been set up 
at the IARI New Delhi. The office of the Pro
ject Coordinator is located at Hyderabad. 

3.66 The pattern of 1le all India coordina
ted research project during the Fourth Plan had 
also envisaged a programme for research into 
improved dry farming technology, and for test
ing the efficiency of the new teclmology for dry 
farming through pilot projects. Twenty four 
pilot projects' for application of a package of 
new technology being taken up in dry farming 
areas were sanctioned durmg the Fourth Plan 
as a Central Sector programme. Unfortunately, 
due to a variety of reasons e.g., delay in the 
issue of sanctions both by the Government of 
India and State Governments, appointment of 
project officers etc., there was considerable 
delay in the pUot projects getting off the ground. 
Out of a totaf provisron of Rs. 4. 83 crores 
during the period 1970-71 to 1972-73, the 
actual expenditure wa8 only Rs. 2.73 crores. A· 
detaf!ed review of the Centrally Sponsored 
:>che:me was unDertaken by the Planning_ Com
mission on 28th Januarv. 1972 and 11 wa~ 
envisaged that immediate action should be 
taken to ensure a close tie up between re· 
search and extension activities. The Ministry 
of Agriculture also constrtuted !! Study Team in, 
December 1972, to review the progress of these 
pilot projects. Considerable progress has since 
been made in both these projects and Important 
research findings are now available. 

3.67 The International Crop Research Insti
tute for Arid and Semi-Arid tropical areas 
located at Hyderabad has also done a good deal 



of pioneering work, both in black and red soils·. 
This institute was set up with a special franchise 
to undertake research and development in 
Jawar, Bajra, Chickpea and pigeonpea which 
are the major crops in our semi-arid areas. 
Groundnut was added later on. The main 
thrust of this mstitute is to carry out research 
on proper land u>e and water use, alongwith 
development of varieties of crops mentioned 
above whi~h are best adapted to semi-arid 
conditions. This Institute has, within a short 

· period, done systematic work m applied re
search into land use and water use in both black 
and red soils. 

3.68 The Central Arid Zone Research In~ti
tute, Jodhpur (CAZRI) traces back its origin to 
1952 when the Government of India established 
a Desert Afforestation Research Station at 
Jodhpur to carry out forest research work and 
forestry extension including erection of shelter 
belts and afforestation of sang_ dunes and denud
ed areas unfit for cultivation of crgQs. In 1959, 
the Station was· reorganised as Central Institute 
and has since been functioning as a focal point 
of research of agricultural problems· of the 
arid zones. 

27 

3.69 The CAZRI has developed a number 
of technologies for the reclamallon and main
tenance of the desert's natural resources. It has 
made positive recommendations in regard to 
crop production technology, moisture conserva
tion, wind erosion control, arid zone forestry, 
arid horticulture, grassland and pastures, live
stock productivity, plant protection, etc. to men
tion only the important ones. 

3.70 By now, with the combined knowledge 
gained by the Ail India Coordinated Research 
Project for Dryland Agriculture, Internaiional 
Crop Research Institute for Semi-Arid Tropics 
and the Central Arid Zone Research Institute, 
Hyderabad, substantial technical support is 
available for reasonably aggressive· field pro
grammes in the drought prone areas of the 
country. One could say with confidence that 
there is now sufficient technology available for 
increasing productivity in the drought prone 
areas of the country except in extremely difficult 
land and water situations. What is lacking, 
however, is an aggressive adaptive research and 
technological transfer programme through a 
proper developmental and extension set up. 

ANNEXURE I 

State-wise total Financial Outlay~ and Expenditure under Rural Work Programme 1970-73. 

S.No. State Total ~uti 'Y for Toto I Exp,nditure P.:rc~nt_~gc cxp-.:nditure PcrccniOJgc of ex pen .. 
Fourth Plm for 197Q-73 to respective NUilly dituro to the tctul 

expenditure. 

(0) (I) (2) (3) (4) ($) 

1. Andhra Prr.t!csh 899·42 639· 51 71.10 13·35 

2. Bihar . 592•66 58,27 9·83 1·21 

3. Guj 1rat 1570·62 535·4-! 34·09 11' 18 

4. Hc.ryana 344·00 277.62 80.77 5.19 

5. Jammu and Kashmir 218.98 37.87 17·29 0.79 

6. Modhya Pradesh 798·50 121.07 15·27 2.54 

7. MJharushtra • 1273.76 735·40 58.19 15·35 

8. Mysorc 1310·95 794·17 60·57 16·58 

9. Orissa . • 389.98 130·17 33•37 2·71 

10. RlljJSthan 1952·94 797.52 40·62 16·65 

11. Tamil N: dn 400• 95 247.07 61·62 5· 15 

12. Uttar Pradesh ll91.56 339·69 30·94 7,09 

13. West Bcngrl • 404·85" 73·66 18,19 1·53 

ToTAL 11255·17 478E·96 42·54 

So11rce : NIRJ;> 
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ANNEXURE II 

DROUGKI' PRONE AREAS PROGRAMME 

Statement showing the sector-wise expenditure under /)PAP during Sixth Plan from 1974-75 to 31st August 
1980. 

Sixth 
Expenditure during Total since 

S.No. Programme inception 
plan Expn. 1974-75 1975-76 1976-77 1977-78 1978-79 1979-80 upto Au-

gust,l980 

(0) (l) (2) (3) (4) (5) (6) (7) (8) (9) 

1. Agriculture . 643·00 532·80 475·64 854·53 934·35 1346·51 1382·00 6578·32 
2. Irrigation 5107·00 1467.54 120·32 2903·39 3055·40 2999·81 2260·00 20045·46 
3. AOorestation and Pasture 640·00 397·48 467·93 753·93 892·56 978·51 1023·00 5447.80 
4. Animal Husbandry 161·95 303·42 717·98 1298·39 1375·88 1243·00 5267·54 
5. Horticulture . 16·36 30·48 43·61 54·17 77.44 69.00 303·52 
6. Fisheries 15·23 50·70 57·98 61·92 100·23 79·00 374·58 
7. Drinking Wa<cr Supply 260·00 75·47 47·01 53·46 57·07 493·01 
8. Sericulture 200·00 212.73 
9. Cooporation • 79·00 93•81 

10. Project Manageme)lt 173·37 13·55 70·54 164·19 168·64 218·74 104·00 1069·67 
II. Others 2403·63 4.80 275.34 456·95 242.57 919.80 556·00 4944.43 

TOTAL 9227·00 2685•26 3441·74 6005.;46 6785.17 8016.92 7075·00 44830·86 

ANNEXURE III 
DROUGKI' PRONE AREAs PROGRAMME 

Key Indicators of Physical Achievements of Major Activities. 

Achievement from 197E-79 1979-80 Cumulative 19£(.£ I (~plo Scp-
Progr Jmmo/Uni tJSector 1-4-1974 to 1977-78 achievement since tembcr 1900) 

(Fifth Plan poriod). 1-4-1974 to 31-3-1980 

(l) (2) (3) (4) (5) (6) 

I. Agriculture 
Area treated under soil 
conservation (00 hectare) 

9528 29297 1717 14242 677 

II. Irrigation 
Irrig1tion potential created 194406 56261 50069 300736 13755 
(heel). 

rn. Forestry and Pasture Develop- 212936 98714 300659 612319 4C094 
ment (Heel). 

IV. Animal fft,sbandry 
Distribution of Milch Animals 37246 24947 17403 79596 2521 
(Nos.). 

V. Organisation of Milk 
Producers Coop. 

1777 1548 2768 6~93 43 

VI. Organisotion of Sheep Coop. 648 360 113 1121 37 
SC'cicth!s. 

VII. No. of Families assisted (in 
lakh Nos.) 
(a) Total • 28·08* 25•65 18·78 72·51 7•82 
(b) Scheduled c,,stes (lakh 

numb;:rs). 
7·00•* 8•13 5·19 20·32(A)* 1·41 

(c) Scheduled Tribes (lakh Nos.) 2·26** 3·51 1.49 7. 26t. 0·92 

Vlll. Emnloym:nt G onerated 
(lakh man days.) 

1127·72* 471·81 456·39 2055·92(B) 175·06 

------·-· 
(A) For the period from 1977-78 to 1979-80. 
(B) For the poriod from 1975-76 to 1979-80. 

• R-htcs for the period from 1975-76 to 1977-78 . 
Information for 1974-75 is not available. 

•• R:fers for tiD y:ar 1977-78. E-'rlier yoars figures are not available. 
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ANNEXURE IV 

Statement showing the Administrative Approval given to the Desert Del·e/opment Schemes in Gujarat, 
Haryana and Rajasthan. 

Name of the Name of thr Scheme 
State 

(I) (2) 

Gujarat 
B1naskantha (i) Tubowolls (14) 
District. (ii) Soil Conservation (63:9 

acres) 
(iii) Afforestation (6C-Q Ha) 
(iv) Minor Irrigation (Adbandhas 

1918 acres) 

TOTAL 

Haryana Agriculture 
Mohindorgarh (i) Contour bunding 
District. (•i) Fip; !ires for tubowell.> 

(iii) Spriukkr Irrigation Min< r 
Minc·r Irrigation 

~"' AffJrestation --------
TOTAL 

Amout 
s...nclion
ed ( Rs. in 

lakhs). 
(3) 

24•65 
4·98 

3•89 
6·02 

39•44 

14•50 

18·13 
8•00 

(I) 

Rojastlran 

ltarmcr nnti 
Jais;1Jmer 
District 

'1) 

Desert Development Scheme in 
Burner District. 

(i) Rehabilitntion c>f Fo•rNitS 1 
on hills. 

(ii) Grassbnd Dovel, pm< nt fur 
Foddcr·BJnk<• 

(iii) O.•VIllopmcnt P.osturc 
(iv) Rccl.1m.11ion of S.dinc Soil 
(v) Wind Break Plantati.on Cui· 

tivation of grccn fodder!~.; .. 
turc Development Rnising c,f 
w<>Odlo,.around tubwclls & 
Nurse:ri~ in Jaisclmt:r Dis
trict. 

GRAND ToT/.L 

(3) 

19i·. 

-·-----··---------------------- -----

8-631 PC/ND/81 



4. STRATEGY OF DEVELOPMENT 

4.1 We have reviewed in the earlier chap:cr 
the impact of the on going drought pron0 area 
and desert development programmes ever since 
their inception. The existing programmes aim 
at an integrated area. development in the agri
cultural sector based on the watershed approach 
and optimum utilisation of land, water and 
livestock resources, restoration of ecological 
balance, and stabilisation of the income of the 
people, particularly the weaker sections of the 
society. 

4.2 We have to consider as to what reorien
tation is necessary to these programmes to 
insulate the economy of these areas from the 
violent fluctuations in productivity due to recur
ring droughts. So far the drought problem in 
India has usually been studied from the stand
point of occurrence and frequency. What i~ 
equally important is the intensity of the drought. 
It is the duration and the intensity taken 
together, which determine the ultimate effect 
o( the drought. A mild drought of prolonged 
duration may have a fe~r more crippling effect 
than a severe one of brief duration. 

4.3 In most parts of the country, 80 per cent 
of the annual rainfall is received from June to 
September from the South-west monsoon. As 
far as Gujarat, Rajasthan and Madhya Pradesh 
a~e concerned, the corresponding figure is as 
!ugh as 90 per cent. It is the varie~bility in the 
South-West monsoon which is a major factor 
in determining the periodicity of droughts. The 
probability of deficient rainfall ( deficicncv 
equal to or greater than 25 per cent of the 
n?rmal) was worked out some time ago for 
d1gercnt 'IIletcorological sub-divisions. The 
conclusions arc presented in the following 
tables:-

Pt'Tiodirity of drought in different meteoro/r,ri-
cal sub-divisions .. 

M~Jtcomlor.ical Sub.divisions ~ccurrcl'!cc oft he pe. 
nod 0f h1~h deficient 

rainfai! 

Ao.:;s:1m Vr.ry r:1.rc, on~ in 1 s 
Yt~OtTS, 

Wt!sl B ~ng1l, M-Hlhv 1 Prrttlcsh K~"'n- Ono.~ in 5 y .. :1.1·s 
knn. Costal And.hr:1 Pr"d~~h. ,_;, ·' 
M·1.h trash·r.l, K··r·tf.t. Bilt1r, 
Ons~;a, 

South Interior K1rnatak:-~, One•• in 4 yc:1rs. 
fhlitcrn Uttar Pr.'ldc.o.:;h, Vid1rbna. 
Ci·Jj'.lrnt.En<:tcrnR:-ths.th:ln. Wo::c;tcrn Once in J y\!ars 
U· tnr Pradesh. Tamil Nnclu. Kr,.,hmir 
R,y.tlsocma Tcleng.·,nn 

w ... ~~lcrn Rujasthnn . Once in 2·5 YCiiTS. 

BO 

.4.4 The meteorological sub-divisions cover 
very large areas. The deficiency of rainfall in 
the region is calculated on formulae based on 
. the differing rainfall patt,erns in the various 
rainfall recording stations in the region. Thus, 
the overall surplus or deficit recorped in the 
region does not reflect the actual conditions in 
the various blocks comprising the region. The 
Committee has accepted that a block should be 
the local area for assessing drought proneness. 
On the principles evolved by the Department of 
Meteorology for assessing recurrence of the 
period of high deficiency rainfall, an exercise 
s~oul~ be done i!llmediatcly to ~ssess the posi
hon m the vanous blocks fallmg broadly in 
the region £f the present drought prone areas 
demarcated in the country. This exercise will 
be more relevant to the objective the Committee 
is seeking than a brond classification by regions. 

4.5 Experience over the years has shown 
l·hat every year some part of this vast country 
or other is susceptible to drought. Where the 
drought is severe relief measures are the obvious 
answer. The entire country cannot be drought 
proofed. What the Committee is seeking is·;·a 
methodology by which, in the chronically 
drought affected areas, the economy of the popu
Jati?n ca~ be impr?Yed optimally with potential 
ava1lable m the env1ronment to tide over the bad 
years. The Committee is also trying to evolv~ 
a methodology by which the poorer sections 
of the community, who are most affected in 
drought areas are given some firm economic 
base so that their difficulties in a severe drought 
would be marginal and manageable by local 
relief works. 

. 4.~ The drought prone areas, as at present 
1dcn!Jfied by the Government of India lie not 
only in the arid and semi-arid are;s of the 
countrr but also in the sub-humid areas. The 
Comm~tt~e has. al_ready analysed in Chapter 2 
the ex1stmg cntena for delineating drought 
pr~>n~ areas ~nd . have also suggested a new 
cntenon for 1d~hfication . of chronic drought 
prone areas With a v1ew to developing 
pr~gra.~mes of amelioration. . Till the new 
delme~t10n '!nder the criterion suggested by the 
Committee IS accepted and carried out it '• 
undesirable to !Jreak the sequence of d~velo;. 
men! now takmg place. The Committee has, 
therefore, recommended that till the delineation 
under the new criterion is done with the neces
sary fie!~ data, thz present area delienated 
as chromc~lly drought prone may continue to 
be dealt With under the special area programme. 

4? The problem of the de~rt areas are diffe
rent m many ways from those in the semi-arid 
and dry sub-humid regions. An analysis of th~; 



situation shows a very complicated trend. Total 
cultivated area is much less than total area 
available for cultivation. Considering the 
density of livestock population, one would 
expect the uncultivated lands to be used as range 
lands, but this is not the case. There are us 
such digerent patches of land, cultivated or 
uncultivated, distributed in scattered bits, except 
may be for large units identified as forests lands. 
Animal wealth is under-exploited, inspite of the 
fact that the tract can boast of the best Indian 
dual purpose breeds of cattle and recognizable 
breed of sheep. The livestock economy is 
migratory in character, mainly due to lack of 
all the year around grazing and water facilities. 
In years of drought, a large number of animals, 
both cattle and sheep, die due to malnutrition 
and diseases, thus depleting a valuable resource. 

4.8 The economic backwardness of the 
drought prone districts outside the desert area 
is due to not only the limitation of natural 
advantages but also to the manner in which the 
existing endowments have been put to use by 
man. The climatic and environmental condi
tions in these areas are less harsh than in the 
desert region. But unplanned and over exploi
tation of natural resources and neglect of conser
vation measures are responsible for substantial 
imbalance in the ecology of these areas. Though 
Jess pronounced than in the desert, it is sulli
ciently acute to merit serious consideration. The 
imbalance has arisen because of factors like 
denudation of forest and tree growth, over
grazing pastures, crop farming on marginal and 
sub-marginal lands, the resulting surface run-off 
of rain water and soil erosion. The result has 
been a precarious production base and low 
productivity. In attempting the development of 
these areas, therefore, the restoration of the 
ecological balance between the water, the soils, 
the plants, the human and animal popu'ation 
should be a basic consideration and should 
under the development strategy. It indicates the 
need for bringing about an appropriate land 
use pattern which wiii be conducive to attaining 
the necessary ecological balance. If a proper 
balance is achieved, it is possible that there 
would be better and more uniform retention of 
soil moisture vital for the growth of crops and 
other vegetation. 

4.9 The realisation that the high-yicldin~ 
varieties programmes would touch only a 
fraction of the arable land~ of the country cam~ 
very early in the process of the Green Revolu
tion. In 1971, an All India Coordinated 
Research Project for Dryland Agriculture was 
sanctioned with its headquarters at Hydcrabad 
for a specific research for the development of 
the semi-arid areas of the country. Tw~nty
four regional centres were placed under this 
project· covering locations in all the typ~s of 
lands, soils and rainfall patterns, for the opera
tion research in the drotwht affected area~ as 
then indentified. The merit of the scheme lay 
in the linking up of the operational research 
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with the research itself. bach centn:, which wus 
an original adaptive rcs.:arch centre, was given 
an area between 8000 and I 0000 acres nearby 
where replications on the farmers field were 
done and comprehensive area programmc·s were 
organised. This approach led to n substantial 
accretion to the knowledge us to how to treat 
drought prone lands for maximising productivity. 
The International Crops Research Institute for 
the Semi-Arid Tropics l]CRISAT) in Hyd~rabad 
with a special franchise undertook research anl' 
development in Jowar, Bajra, chick pea uml 
pigeon pea which are t_he major crops in semi
arid tropics. Groundnut was added to this 
later on. The main thrust of this Institute is 
coordinated research on proper land use and 
water use along with developing varieties of the 
crops mentioned above which are best adapted 
to the semi-arid conditions. This Institute has 
within a short period done systematic work in 
applied research into land usc and water use in 
vertisols (black soils) and allisols (red soils). 
By now, by the combinC\1 knowledge gained by 
the All India Coordinated Research Project for 
Dryland Agriculture (AICRPDA) nml 
ICRISAT, substantial technical support is availa
ble for reasonably aggressive lick! programmes 
in the drought prone areas of the country. 

4.10 The Central Arid Zone Research Insti
tute (CAZRI), Jodhpur concentrated mor~ on 
arid zone research though they had within their 
franchise a responsibility for semi-arid zones 
also. Further, the margin between aridity and 
semi-aridity disappears in many parts of the 
drought prone areas and research has to lJO 
across the fields. It may however be mentioned 
that CAZRI has idcntilied certain technologies, 
sonic of which can be applied to semi-arid areas. 

. 4.11 The Committee is confident in asserting 
that, as of date, there is sullicient technology 
available for increasing productivity in drought 
prone areas of the country except in extremely 
difficult land and walcr situatbns. An aggressive 
adaptive research and technological transfer 
through a proper extension machinery should 
be able to increase productivity substantially. 

4.12 Unless we adopt a systcma1ic ·and 
scienl·rlic approach to the study and mana~c
ment of natural resources, it would be very diffi
cult to· tackle the problems of drought prone areas. 
To quote an example, Israel, which is a semi-rid 
country with highly undulating terrain, sandy 
soil and salinity has been able to make conjunc
tive usc of surface and ground water and 
initiated land and soil management programmes 
which have produced wonderful results. The 
sources of irrigation in Israel are extremely 
limited am.! while 95% of these sources arc in 
the north, the land to be irrigated is mostly in 
the southern parts. Against these odds. Israel 
h3s certainly succc.:dcd in building up of modern 
:igriculturc. It has constructed irrigation bridges 
to convey water from north to many areas in 



the south. It has also developed .water-saving 
techniques both in transmission as -well 65 •in 
distribution systems which are again important 
for drought prone areas. .Jt enables •the maxi
mum production per unit of .irrigation water. 
Israel has deyclopcd sophisticated.and specialised 
agricultural programmes which -concentrate .on 
highly priced off-season-crops for local consump
tion as well as for export. 

4.13 A more difficult problem Israel bad to 
face was the general salinity of their p;round 
water and salinity .of the surface soils. Israel 
bas concentrated on proper agronomy ior such 
conditions and has evolved many .cultivars 
which appear to thrive under such .conditions. 
A recent study has pointed ·out •that ,most ·of 
the citrus in Israel is grown under such saline 
conditions. Y ct Israel bas got a -very dargc: 
share in the citrus market of Europe. This gives 
us the confidence that if our -research .scientists 
take to intensive research in the .field of .saline 
soils and saline ground water, many . problem 
areas in the arid and s~mi-arid areas of the 
country can also be given a reasonable •produc
tive economy. 

Concept nod approach 
4.14 As stated earlier, the main emphasis In 

the existing approach in the drought ,prone .areas 
is on agriculture and allied sectors and on 
rcstroration of ecological balance. We have 
already discussed the problems .and ·.differing 
conditions in the drought prone .areas. .Any 
approach towards the development of •all .these 
and other backward areas has necessarily .to .aim 
at realising their full pot~tial, with &pecial 
emphasis on the least advantaged. The aim 
and concept as outlined by the Committee in 
para 2.12 of Chapter 2 of its report on "Orga
nisation of Administrative and .Financial 
Structure for Backward Areas 'Development", 
should be to improve the quality of life of 'the 
people in the backward areas. ·Policies 
and programmes should be conceptualised and 
designed, keeping this overall concept in view, 
and administrative, social and economic insti
tutions adapted and adjusted towards this end. 
Conversely speaking, the concept of planning 
and development should aim at an integrated 
area development programme, with ·special 
emphasis on the least advantaged. The benc
ficiury oriented approach has -to be .fitted in as 
part of the area development <Plan ·for .the infra
structure and development -of production 
activities. There is in fact no conflict between 
a beneficiary oriented approach and an area 
oriented approach and if we want "Growth with 
Social Justice", the two have to move hand in 
hand. An area cannot develop unless people 
in it develop and conversely the -people cannot 
develop unless the area in which they live deve
lops. The actual contents of the programme 
would, ho~ever, depend upon .the ._conditions 
prevailing in the area concerned. Whil:: a 
comprehensive frame will be the ultimate ·objec
tive, the spread and the expectation will have 
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to be adjusted to the present level of absorbable 
capacity of the populat~on of new t~~niq~cs 
and skills and the capactty of the admmtstratton 
and institutions to cover the field i.n the compre
hensive manner required in a backward area. 
Under this approach, it should be borne in mind 
that ·the programmes, would have to be both 
area and beneficiary oriented. For beneficiary 
oriented porgrammes, "family" should be 
regarded as basic human unit for planning and 
development and for the area planning and 
development "Block" should be taken as the 
uniL This approach has already been re~om
mended by the Committee for tlu! development 
of ·backward areas in its Report referred to 
earlier. 

Natural 'Resources Survey 
4.15 It is essential to prepare an inventory 

of the natura1 resources of arid and semi-arid 
lands. The Central Arid Zone Research Insti
tute has already completed surveys for 45,267 
km. in Rajasthan, Haryana and Gujarat States. 
These surveys provide comprehensive informa
tion with regard to (a) land use capability 
classes, based on land use data, erosion hazards, 
both wind and water, .types and intensity of 
sand dunes, soil texture and fertility, (b) vege
tation types, pastures ; (c) water resources, both 
surface and groundwater, water quality 
(salinity), water potential zones ; (d) socio
economic conditions of the desert dwellers, and 
(e) human-animal-vegetation relationship, etc. 
Such integrated surveys, based on aerial photos, 
lead to the assessment of basic resources of 
each bio.physical unit to upgrade production 
and suggest a rational approach for developm~nt 
of Its •naturiil resources. 

4.16 It would be seen from the above that 
technology for integrated survey of natural 
resources is now available. The whole country 
has been covered by aerial photography in 
bla~k and white and this is to be repeated at 
an mterval of 5 to 10 years. the Survey of India 
gets .the areas photographed and the photo 
:jnterpretation techniques have been very well 
developed, where one can see many things. We 
can interpret the photographs in terms of 
gC?logy, geomorphology, geo~ydrology, landuse, 
sotls and forestry and they gtve us very specific 
inforl!lation and detailed maps can be prepared 
covermg all these aspects. Combining all the 
data and maps available with suitable ground 
level, we can prepare optimal land-use and land 
caJ?abi.lity maps, whi~h would provide the basic 
gmdehnes for planmng for agricultural and 
other development. This technique can be used 
on . a l~rge scale, di~trict-wise, region-wise and 
basm-wtse to study, m a scientific mann~r our 
renewable resources of a proper Iand-soil-w'ater
management. 

Land Use 

4.1_7 !he National Commission on Aoricul
ture m, tis chap~er on "Rainfall and Cr~pping 
Pattern has gtven elaborate suggestions for 



changing the cropping ·pattern in 62 rair!fall 
regions they have identified and grouped mto 
'11 groups according to the month of commence
ment of rainfall. In Part-VI of their ·Report on 
"Crop Production" Sericulture and Agriculture 
they have also suggested changes in areas in 
various foodgrain crops, commercial crops, 
horticultural crops, plantation crops and fodder 
crops. Though this analysis is . extr<:mely 
detailed, it does not quite fit in with die require
ments of our problems in drought prone areas. 
The analysis is mainly on the rainfall pattern. 
The effect of drought is a lack of water balance 
which involves the soil structure, evapo-transpi
ration conditions of the various crops of the 
area and the rainfall pattern during the ·main 
rainfall season. This requires a much more 
detailed analysis of the environmental conditions 
for proper guidance on the types of crops and 
their varieties to be grown, proper land use ·in 
utilising pasture development, horticulture, 
plantations and forestry to make maximum use 
of the environmental conditions and land 
quality available. Utilising the macro guidance 
given by studies on the lines done by the CAZRI 
for districts in Rajasthan, the position will have 
to be refined for each block -by suitably consti
tuted inter-departmental groups which will, after 
local check of the various parameters and the 
scientific knowledge then available guide the 
extension workers in the _types of land use that 
can be introduced, with profit. 

4.18 The CAZRI may train state-level teams 
to carry out macro surveys in the drought prone 
areas as has been done by them in Rajasthnn. 
These state-level ·teams must have the necessary 
technical expertise to further refine the macro 
studie~· and to give recommendations at the 
block-level for extension purposes. The 
Ministry of Agriculture may form a Working 
Group to develop this concept of a technical 
study team at the State level to perform this 
necessary function for drought prone area 
development. .This working· group may al~o go 
into the adaphve research work that wrll be 
necessary in each stage to refine the macro 
research conclusions on a location specific basis 
for the drought prone areas and identify the 
farms and the gr.oups that will do the necessaty 
adaptive research. 

4.19 The National Commission on Agricul
ture has drawn attention to the importance of 
preparing proper land use and land capability 
surveys and advising on the proper an,d use. 
The States had been advised to form Land Use 
Boards which would undertake this work in the 
States. The Minis~'ry of Agricu\twe is at 
present performing the functions of coordina~ing 
this work at the Central level. It was envrsa
ged ·that a proper Land Use Board will be 
constituted at the Centre. The Committee 
places great reliance on a proper land use capa
bility survey particularly in the drought prone 
areas, for maximising productivity of land under 
the hostile environment. 
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Role of Agro-mctcrology in amelcorution o( 
droughts 

4.20 Rainfall is highly varient in the semi
arid and arid regions and the temperatures arc 
high. The evapo-transpiration trends of the 
various types of crops is v~ry rclcv3llt in plan
ning a suitable cultivation programme. Gene
rally, moisture stress in some part or the other 
of the growing period of the major crop of the 
area would be felt. The strategy would be to 
see that during the crucial growth periods of 
a crop, there IS sullicicnt moisture m the soil 
to support evapo-transpiration requirements. 
This needs a close link up between the pattern 
of rainfall in the area, the probabilities of the 
soil retaining sufficient moisture at particular 
periods and cropping pattern. The science of 
agro-meteorology deals with this particular 
applied science. We have separately dealt with 
this aspect in Chapter 6. 

Crop Husbandry 
4.21 The present cropping pattern in drought 

prone areas is based not on the prupcr land usc 
under the environmental conditions but the 
need of every household to somehow produce 
sufficient foodgrains of the varieties most 
prevalent in the area. The National Commission 
on Agriculture has already commented on the 
result of this urge for basic food, leading to the 
improper land usc and deterioration of the soils. 
The research done in the All India Coordinated 
Research Project for Dryland Agriculture has 
established that it is only a mixed cropping 
system, suiting the crop to the land and intro
ducing large scale pasture development and 
horticulture along with forestry that can maxi
mise output from the drought prone areas. The 
food crops will be pulses, oilsecds and grains 
which may not be locally utilised. The basic 
sphere dominating the farm population is the 
possibility of drought and the famine, forcing 
it to produce as much as possible in a normal 
area not only for the home consumption but 
also as carry over for the next year when the 
food crops may fail. This fear complex leads 
to bad land usc and anyhow docs not satisfy 
the requirement for foodgrains. If the farm 
population is to be brought out of this fear 
complex, and persuaded to grow more valuable 
cash crops on that land, which is now possible 
by the technology available, or change over to 
pasture development and animal husbandry, 
there must be some guarantee that they will ~et 
their food requirements throughout the year at 
a rc;J.sonablc price from nearby fair price shops. 
The country 'with its vast food distribution 
organisation is now in a position to give this 
guarantee provided the' requirements are esti
mated in detail at the block level, adjusting 
requirements to the changes in cropping that 
have taken place and providing the necessary 
foodgrains through the season at nearby fair 
price shops. The Committee would specially 
draw attention to this support for a proper land 
usc strategy. Incidentally, this change in crop
ping pattern would lead to greater availability 



of pulses and oilsccds for the natio~·s co~sump
tion whilst benefiting the populatron m the 
drought prone areas giving them better. cas~1 
crops. !he lca"t the natiOn can do . 10 t~1s 
respect would be to ensure that the fa1r pnc~ 
shops properly function and the farmers get a 
contidcnce in the distribution system. Such a 
system is in any case needed for drastic 
management. 

4.22 Most of the drought prone areas of the 
country arc either with the classificatio~ of 
vertisols (black soils) or Alfisols (Red s01ls). 
Quite an amount of pioneering work has been 
done by ICRISAT in res~arch on best use of 
such lands under varying environmental condi
tions. There arc a lot of research findings 
available in the All India Coordinated Research 
Project for !Jryland Agriculture. A continuous 
up-dating of the technology has to be done in 
order to reline the field level advice to the 
extension organisation. Dryland farming 
research is much more complicated than 
research in irrigated agriculture. The number 
of disciplines that have to come together for 
proper dryland farming research include~ s~ch 
disciplines as meteorology, evapo-transp1ral!on 
research, wind efTcct and extremely location 
specific breeding of varieties of crops. U~i
disciplinary research now gcnemlly prevalent m 
the Agricultural Universities and parallel 
research bdng carried on in various insti
tutions-Central and State-in various aspects 
of the sciences hav"c to be brought together in 
a multi-disciplinary applied rcsea.rch programme 
in order to solve the specific probkms of 
drought prone areas. A joint team of the !CAR 
and the Wor:d Bank had recommended the 
constitution of regional research centres on a 
multi-disciplinary basis by Agricultural Univer
sities in the country to deal specifically with a 
multi-diseiplirw.ry approach to regional agricul
tural programmes including crop husbandry, 
animal husbandry, forestry, horticulture and 
fisheries. The Committee will strongly recom
mend that this concept already enshrined in the 
reports of the Joint Committee be translated 
into cfTcct by !CAR whether the World Bank is 
lirwncing the same or not. Such multi-discipli
nary regional research centres in each of many 
difTerent regions of drought arc vital to support 
the drought prone areas amelioration 
programme. 

Development and Management of Irrigation 
4.23 Rainfall being scarce and highly variable 

and evapo-transpiration being generally high, 
water for development is the most scarce commo
dity in drought prone areas. Proper manage
ment of waicr to get maximum result out of 
the available precipitation, therefore, assumes 
extreme importune~ in the strategy for drought 
prone area amelioration. One of the systems 
of man:1gcment is providing suitable irrigation 
schemes. The other types of management is 
moisture conservation of the precipitation of 
the land. 
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4.24 The Irrigation Commissi~:m. h31s c_arried 
out an analysis of the status of rrng~t10n m t~e 
districts selected for DPAP. This analys1s 
shows that the average area irrigated in a DPAP 
district is only 15 per cent .of the gross croppc;d 
area. Preliminary inf0rmat10n sugges~ed (.hat m 
some of the districts like Cuddapah m Andhra 
Pradesh Ahmedmigar in Maharashtra, Bellary in 
Karnataka Coimbatore in Tamil Nadu and 
some districts in Ganga basin, irrigation coverage 
can be raised to more than 30 per cent of the 
gross cropped area, by balanced ~tilisation _of 
surface and ground water resources Ill the basm. 
No doubt, detailed investigation will be necessary 
to judge the situation in each drought a!Iec.tcd 
block. As against this, most of the d1>tncts 
identified as drought prone have howeve~ low 
potenial for irrigation. ~cc'?rding to our mfor
mation as many as 32 d1stncts had 10 per cent 
or less' of the cropped area under irrigation at 
the beginning of the Fourth Plan. In 12 of 
these districts, some irrigation schemes were 
already in command during the Fourth Plan. _In 
the remaining 20 districts, unless aggrcss1ve 
irrigation programmes are undertaken, some of 
them will remain with even less than 5 per cent 
of irrigation cover. Four States in which the 
irrigation deficiency is high are Madhya 
Pradesh, Gujarat, Maharashtra . and R~jasthan. 
These states would require specml attenl!on. In 
some of these districts, the precipitation being 
wry low, availability of water for irrigation will 
be a serious constraint. 

4.25 Whereas a lot can still be done by lap
ping available surface and wol!nd. . water 
resources in the drought prone d1stncts, 1t has 
long ago been realised that amelioration of 
drought prone districts can only be carire~ out 
cfTectively by transfer of water from more nchly 
endowed basins to the drought prone ar~as. 
Many of the major irrigation projects designed 
and exccutea after freedom perform this 
important aspect of inter basin transfer to 
poorly endowed basins. Particularly, the Bhakra 
Canal system is a standing example of inter
State cooperation and collaboration in transfer
ring water of the Indus Basin obtained by 
partition to ameliorate the desert areas of Rajas
than and Haryana. In future planning, the 
strategy will have to be to ensure that such 
inter-basin transfers are systematically deve
loped and relief given to drought prone areas. 
particularly those which do not have much of 
natural-precipitation. This is being dealt wrth 
in the relevant chapter on 'Irrigation'. 

4.26 Even with full exploitation of possible 
irrigation programmes in the drought prone 
districts and with all transfers of water from 
other basins and may be possibly on a national 
basis, water will still remain a very valuable 
commodity for agriculture and human develop
ment. It is, therefore, necessary to ensure that 
available water is utilised to the maximum in 
improving the economics of the area. The 
National Commission on Agriculture has pointed 



out that in such areas our objective should b~ 
to get maximum return out of every unit of water. 
This necessarily means tJ1at waste of irrigation 
water should be avoided. Secondly, the crops 
should be so selected that they give maximum 
productivity for the water used. Studies in 
Gujarat has shown that in the ground water 
exploitation the farmers of Gujarat are even now 
wasting as much as 50% of .the water in their 
anxiety to irrigate their crops sufficiently. Crops 
give maximum return when the evapo-transpi
ration balance is maintained during the crucial 
periods of crops growth. In other periods, slight 
stress can be stood by the crops without serious 
damage. A little under-watering in the other 
period is not a serious constraint. On the othct 
hand, the mentality of sufficiency of water leads 
to too much watering throughout the season in 
order to save productivity. Here there is a ned 
for the laboratory to get close to ·the land in 
translating the principle of proper and economic 
water use. 

4.27 According to the present calcubtions of 
water use for crops, the broad assessment is 
that in the drought prone areas we may be 
reaching a level of irrigation of 30 per cent of 
the gross cropped area as against more than 50 
per cent that we shall be reaching on the average 
.throughout the country. This brings out the 
necessity for making better use of available water 
in drought for crops to give maximum coverage 
in irrigation both by selection of crops needing 
lower water duty and by rigid control of water 
use in the irrigation systems by bringing 
into effect all aids for such control like linking of 
canals and canal controls-if this method i~· 
followed, may be much more than 30 per cent 
of gross cropped area will receive attention. This 
should be the objective. 

4.28 Precipitation being low, it will generally 
be found that surface irrigation projects wiU have 
a command much larger than what the storage 
water can irrigate under the present principles of 
irrigation. Similarly, the command of a ground 
water resources or a lift irrigation resource will 
be much larger than what the irrigation system 
can cover under present principles. In Rajas
than, it has been noticed that where there is an 
irrigation well, water is ~upplied t() the families 
in the command on an equitlllble basis so that all 
families can benefit. Recently, in Gujarat, a 
similar system is being followed with, it is report
ed, acceptance by the farmers. In the desert 
development programme, in the Banaskant:~ 
district, where deep tubewells have been sunk, 
this principle ha.5 been established. When the 
Jaikwadi system in Maharashtra was examined, 
it was proposed to enforce this system there also. 
In the Tungabhadra irrigation project, only a 
percentage of the command in each 'chak' was 
given irrigation. The entire irrigation system in 
Punjab, Haryana and Rajasthan is based on the 
system of a fixed amount of water being given 
to each family under ·the command. In 
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the quantity of water for the kharif and the ral>i 
programmes is similarly controlkd. All tlwse 
systems except the uccp tul>~well system in 
Gujarat are baseu on the principle of giving 
each fa.'llily an amount of water proportion:tl to 
the area of his holdings based on a g~neral 
calculation of availability of water. Where there 
is a serious constraint of water in irrigation sys
tem, there is need for much more equitable dis
tribution of available wat:r keeping in view the 
principle of social justice. 

4.29 In Pune district in 1\laharilsiltru, 
Dr. Salunkc had trieu to intruducc a method of 
guaranteeing each family water for 2 a.;res 
only out of a pump irrigation system. Thllugh 
the farmers agreed in the initiill stages to such 
a distribution, later on it was found that serious 
litigation developed. The Government of 
Maharashtra found that for such equitable distri
bution of water, proper legislation should be 
introduced so that such irrig:~tion systems in 
particularly bad areas may automatically control 
the distribution under a leg"! proce-ss. In the 
extreme drought areas where such equitable 
distribution has to be d·Jne, it will be found th:1t 
alternative programmes of dcvclllpmcnt of the 
families arc gcncr"lly non-existent. These arc 
the areas from which large scale migration takes 
place during bad drought years. Our first 
objective should be to ensure that each family 
in the area gets reasonably firm base for his 
economy so that in seriom droughts only margi
nal help will be needed for the family. Thereby 
also large scale migration of men and eatlle 
can be prevented. There is, therefore, ju<ti
fication for bringing in the principle of social 
justice and equating the distribution of water to 
the families. The Committee would recom
mend seriously such an approach to be followed, 
if necessary, with a legislative support. 

4.30 Surface irrigation systems are at present 
designed purely on gravity. In badly drought 
affected areas, the lift irrigation system can ulso 
be utilised for giving relief to areas at a higher 
contour than the irrigation channels passing 
through the area. In middle India, it is gene
rally noticed that in major irrigation schemes 
main canals pass through deep cutting in several 
reaches and higher lands on both sides may be 
drought affected. It is desirable that where 
such situations exist, relief is given to the 
drought affected area by suitable lift irrigation 
projects. The Committee is informed that such 
lift irrigation projects under the Nagarjunsa~ar 
irrigation systems in Tclcngana arc WC'I·king 
extremely well. 

4.31 Moisture conservation becomes parti
cularly important in the drought prone area~ to 
ma.ximise productivity of lands. The Committee 
notices that generaJiy minor irrigation scheme~ 
of surface reservoirs are not designed and con
structed for commands less than in some States 
200 acres and in some States 100 acres. Thi> 
is due to the re,ponsibility ca~t on various 



organisations for minor irrigation and their 
present capacity to survey and design the 
projects. In drought prone areas the prccipit~
tion has to be conserved on a watershed bas1s 
star.ting from highest available point for storage 
and gradually going down and trying to hold 
back as much as of the precipitation as poss1ble 
within the watershed. This will require a 
system of designing small ponds and minor 
irrigation reservoirs for very small areas of 
command. The constructron will be simple. An 
organisation will have to be given the res~on
sibility for planning such wa~er holdmgs 
structures on a watershed basis in drought 
prone areas. The obv!ous orga~isa!ion ~ould 
be the soil conscrva!Jon orgamsa!Jon smtably 
strengthened with the necessary expertise. But 
on this the Committee will not express any firm 
view but leave it to each State to design their 
own structures. The Committee is dealing with 
all this in detail in the chapter on 'Watershed 
Management'. 

4.32 Ground water exploitation and .conjunc
tive usc of ground and surface water Will be an 
essential ingredient, in agricultural dcvelopmc!lt 
of drought prone area,, In some of .the ~nd 
and semi-arid areas the ground water IS salmc. 
In such specially dillicult areas: a proper 
planning of c.onjunctivc usc ~f salme !lnd fresh 
water and smtable agronomic prac!Jccs and 
selection of cultivcrs tolerating levels of 
salinity, will all have to be filled in to the 
programme. The objective is maximum us.e of 
whatever water is available. In ·this context, 
the large scale experimentation by Haryana of 
utilising sa1ine ground water in the canal system 
is worth looking into. 

4.33 Percolation tanks have special value in 
drought prone areas in holding up the ground 
water but after the monsoon season. It has 
now been accepted that construotio!l of such 
percolation tanks would be an cssen!Jal part of 
drought prone area amelioration programme. 
Such programmes will not give the maximum 
benefit unless the down stream open wells arc 
constructed and as far as possible facilities 
should be given to the small and marginal 
farmers to utilise the ground water from the 
percolation tanks. 

4.34 Whilst there is a general cry for more 
irrigation wat~r in . drou~ht p~one areas, the 
Committee m 1ts d•scuss1ons w1th the 
Maharashtra' authorities came across a peculiar 
feature. Dr. V. S. Page who has done a lot. 
of rural development in Maharashtra mention~d 
that he had identified more than 3000 rescrvmrs 
and percolation tanks in the drought prone 
areas of Maharashtra which hold water, but that 
water is not now beinl! utilised for irrigation. 
He suggested that the <;ommittce .should look 
into this problem. It 1s not unlikely that a 
similar situation exists in other parts of the 
country. The Committee recommends that 
immediately the present stage of use of the 
reservoirs in the various drought prone are.as, 
the system of reclamation and the croppm!,l' 
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pattern may be investigated quickly and at 
least within the next year a proper plan of 
maximising the use of such water drawn up. 

Planning and execution of integrated pro· 
grammes for optimnm use of land and water 
on watershed basis 
4.35 The areas now affected by drought in 

some instances, had productive agriculture and 
a population with a viable economy at so.me 
time in the past. As a result of populatiOn 
growth, the conversion of sleeper and marginal 
lands to cropping, denudation of pastures and 
destruction of fore'Sts, serious ecological distur
bances occurred in these areas which led to soil 
erosion and damage to the soil structure, texture 
and productivity. As a majority of the popula
tion in the drought prone areas depend on land 
based activities like crop-farming and animal 
husbandry, the core task for development will 
be to promote rational utilisation of. la~d .and 
available water. The research msiJtullons 
working in agriculture and allied sectors have 
evolved considerable amount of technology for 
improving and stabilising the economy of water
sheds in the drought prone areas. The major 
task now is its transfer, in a package, to the 
people residing in these watersheds. 

4.36 A detailed description of the concept of 
watershed; riature of technology required and 
types of activities involved in the developm~nt 
of watershed' areas have been discussed by the 
Committee in' its report on the development of 
Hill areas. How this technology should be 
transferred in the drought prone areas is being 
discussed" in this report also in a separate 
Chapter. 

Animal Husbandry 
4.37 The drought prone areas support a 

sizeable l(<Jrge )population· of livestock. Most 
of the· areas particularly the arid districts arc 
endowed with reputed breeds . of cattle and 
sheep· due to the favourable conditions existing 
in this- region. However, the productivity of 
livestock breed· is very poor due to several 
reasons, one of, which is lack of proper planning 
of water and fodderr supply. 

4-.38 Development of livestock has an inbuilt 
superiority ove& crop. farming in the drou.~hl 
prone areas in so far a!r these arc less vulnerable 
to the di'y spells of rainfall and the agro-climatic 
conditions in, .these areas. The Task Force on 
Rural Development as well as the National 
Commission on Agriculture has therefore right!v 
stressed that tlie strategy for development rir 
drought prone areas has- necessarily to be built 
mainly around animal husoandry. Animo! 
Husbandry in conjunction.with.dairying is cm;~:
dered to. offer a more stable base than cr:JD 
farming for sustained income for the rural 
households in these areas. 

4.39' Evaluation studies of DPAP clearly 
bl'ing our the· fact that performance of animal 
husbandry pro~ammes su9h as distribution of 



milch animals and marketing of milk, develop
ment of infrastructure for collection, cooling 
and chilling of milk was fairly satisfactory. 
There is, however, considerable scope, for 
improvement in performance through desired 
changes in the organisational set up and 
adoption of the technical recommendations 
within the watershed" frame. 

4.40 One of the important bottlenecks is that 
the -animal husbandry pcogranunes such as 
animal breeding, animal health cover and fodder 
development are jtnplemcnted by the Animal 
Husbandry Dep~ )nt in most of the states 
while the other l't.,...ed programmes of sheep 
development and pasture development ar!) im
plemented by the Direc!orate for Sheep develop
ment and department of Forests, respectively. 
Again, dairy development is the concern of the 
State Dairy Development Corporations. Though 
all ·these prOgrammes are closely interrelated and 
form a part of a total project, yet their imple
mentation is the responsibility of different deve
lopment depar-tments, as indicated above. Such 
multiplicity of agencies for the closely related 
programmes creates problems of coordination. 
The Committee has dealt with all aspects of 
livestock development in Chapter 10. 

Fodder crops and grassland development 
4.41 The drought prone areas are characte

rised by the scarcity of fodder and grasses for 
feeding livestock. The arid distri~s have Jess 
than five per cent area uncfer pastures. Though 
the pasture areas in ·the other DP AP districts 
are larger no district has above 14 per cent of 
its area under pasture. Notwithstanding the 
land resources constraints, these areas do offer 
considerable scope for pasture ruicfTodder deve
lopmenf on the available areas if the latest 
technology for focfder crops and pasture deve
lopment evolved at the' Central Arid Zone 
Research Insfrtute, Jodhpur, the Indian Fodder 
and Grasslands Research Institute, Jhansi, and 
other places is adopted appropriately. The 
Committee has dealt with this aspect in great 
detail in a separate chapter. 

Secondary and tertiary sectors 
4.42 As discussed earlier, ·the main emphasis 

in the drought prone areas has so far been on 
agriculture and allied sectors and on restoration 
of ecological balance. But for an integrated 
development of any area, agricultural sector alone 
cannot help to achieve the objective. One of 
the major reasons for deterioration in the 
ecological balance in these areas has been 
excessive pressure of population on land. With 
the increase in population marginal lands were 
brought under cultivation and pastures and 
forests encroached upon. Therefore, unless 
alternative sources of income arc provided to 
the population, any attempt .to promote optimum 
use of land and water cannot succeed in spite 
of the improved diyland agricultural practices. 
The problem of employment ha~ t_o be tackl~d 
9-63t P.C.fND/81 
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by providing opportunities in the secondary and 
tertiary sectors. Wit!i the exception of a few 
DPAP areas near Pune, Ahmedabad, Nasik, 
Jamnagar and Rajkot, most of the drought 
prone areas are also industrially backward. 
Unless the industries and service sectors absorb 
the unemployed and underemployed, it will not 
be possible to reduce the pressure on land in 
the watershed area. These areas, however, 
have good potential to provide employmcnd in 
the non-agricultural sector. Some of the drought 
prone districts have very good industrial 
resources like lime-stone, bauxite and 
manganese. Though dairy and sericulture 
industries have been planned in some of the 
drought prone districts as part of ihe DPAP 
activity, comprehensive planning for industrial 
development as one of the components of inte
grated area planning in the DPAP districts hnve 
yet to be taken up. 

4.43 For the development of industrial sector 
in the drought prone areas, the growth centro 
approach will have to be synchronised with the 
watershed approach so that a clear appreciation 
might emerge on ·the extent to which the plans 
for secondary and tertiary sectors arc comple
mentary and supplementary to the land based 
activities. In ·the contexl of development of 
drought prone areas, where new activities or 
functions arc proposed, ·their location becomes 
extremely important because such location 
at appropriate places will start a chain reaction 
of development with far-reaching effects. There
fore, an understanding of functional inter
relationships in space goes a long way towards 
the development of a drought-prone area. 
Further, decentralisation and the aotual location 
of funtcions need to be done within the frame
work of a region encompassing both urban and 
rural sectors. In the past, the development of 
these sectors was kept separate and towns 
could not be utilised for the development of 
rural areas. In relation to the drought prone 
areas, such separation of urban and rural areas 
spells harm from the point-or view of the over 
all dcvclopmerit of thej region and its impact 
on the people. In the drought-prone areas, a 
gradual urban-rural continuance should develop 
with tlt.e • inten~lly on watei;Shed approach 
combined with growth centre concept. The 
Committee has already dealt with this aspect in 
its report on Industrial Dispersal and on the 
Development of Village and Cottage Industries. 

4.44 From many drought prone areas in the 
country there is seasonal out-migration of 
various types of labour to take advantage of 
the semi-skilled .Jabour opportunities available 
in .the large scale industrial and construction 
development taking place in the country. There 
has also been seasonal migration during the 
agricultural season like the sowing season and 
the harvesting season to lhc more agriculturally 
endowed areas to supplement the local labour 
in the crucial operations. In planning the 
development of a drought prone area. these 



out-migration opportunities should not be lost 
sight of. It has been noticed that intensive agri
culural activities in many parts of the endowed 
areas has resulted in high wage employment 
to a large number of out-mig~ants from t~e 
poor agricultural areas. One glarmg example IS 
the large outflux of Bihar labour to Punjab 
and Haryana for sometimes as long as 8 months 
in the year for high wage agricultural employ
ment. Jt may be necessary to assess these 
opportunities and utilise them instead of trying 
to keep back people in the drought pron~ areas 
under low wage employment schemes · like the 
Employment Guarantee Scheme in Maharashtra. 
In a sense, this works against the poor families 
bettering themselves. Further many large pro
jects like irrigation projects in the country are 
to day suffering from lack of the right type of 
semi-skilled labour required for completing their 
work on schedule. There is scope here for 
increasing .the number Of semi~skilled labour who 
can get into these opportunities. The obvious 
places to look for such labour for upgrading their 
skills are the drought prone areas of the country. 
The Committee would emphasise that in plan
ning labour for the people in the drought prone 
areas, the question of skill and wages should be 
kept clearly in mind. Whether within the area 
or by out-migration, if ·the family can earn more 
and cross the proverty line, every step should be 
taken to see that the people are advised in the 
correct direction. Particularly, when moving large 
masses of labour to new opportunity centres, a. 
good deal of State support in organisation and 
movement wiiJ be necessary. 

4.45 As development takes place along with 
the desired lines, many agricultural commodities 
for local processing and scmi~processing will be 
available. Extraction of sunflower oil, milk 
processing, woolgrading and preliminary proces
sing arc instances. The scope for such economic 
activity needs to be assessed in each area and 
processing units located, where feasible. Such 
types of activities generate opportunities for 
sustained employment and income. Alongside, 
adequate measures arc required for the disposal 
of agricultural commodities, including the semi
processed or processed ones, at economic price. 
Without well planned marketing arrangements, 
the producers are not likely to get ·the economic 
price for the produce. 

Drinking Wnter Supply 

4.46 The provision of drinking water supply 
is an important clement in any programme of 
development in drought prone areas. These 
areas experience acute scarcity of drinking 
water, both for human population as well as 
livestock, because of low rainfall. In fact, no 
development of .Jivcstock is possible in potential 
areas without the facility of drinking water. 
Priority attention, therefore, needs to be given 
to locll~in~ sources of drinking water in those; 
p.reas. 
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Hot Arid Areas 
4.47 Integrated plans of development have to 

be so designed as to pay simultaneous attention 
to the development of water resources, animal 
husbandry and past$'es),. In ,the strategy of 
development, water plays a pivotal role. Since 
there is paucity of local water resources, water 
has to be inducted from outside the arid zone. 
The Rajasthan Canal Project is an. instance of 
such an effort. This canal is designed to 
irrigate areas ·along the western boundary of 
Rajasthan but the interior desert <~reas do not 
derive any benefit from it. The project should 
be recast to exclude unsuitable areas, where the 
cost of land levelling and development will be 
high, and to construct lift canals to take some 
water deeper into the desert with a view to 
bringing more areas under irrigation and 
extending the benefit •to a larger section of the 
community. A beginning has already been 
made in this direction. 

4.48 The limited quantity of groundwater 
available in pockets can be exploited mainly for . 
domestic and industrial use, it being rather 
expensive for irrigation. Large parts of the 
desert will still have 1o depend on rain. For 
maximising ·the utilisation oi the scanty rain 
water, suitable water conservation techniques 
like khandins, bandhis and adbandhis will have 
to be adopted 'on a larger. scale. 

4.49 In the early stages of development of 
the canal command areas, .there will be water 
to spare in the canals. This opportunity needs 
to be utilised. As water becomes available in 
an area, a large scale programme of tree planta
tion, raising of shelter-belts and wind breaks and 
rejuvenation of vegetal cover will have to be 
undertaken. This programme will arrest wind 
erosion, sand blowing and sand castling on arable 
fields and also reduce the desiccating effect of 
hot winds on crops. Tree and grass cover on 
the unstable and new dunes in the canal 
command areas and on those which pose a 
threat to habitations, roads and railways should 
reduce the problem being faced now. The 
plantation programme is also intended to meet 
the requirements of fuelwood and small timber 
locally and to prevent over-exploitation of the 
existing resources and digging of roots of phog 
bushes which is causing deterioration of the 
desert by loosening the' soil and creating the 
foci of sand blowing. 

4.50 The economy of the desert area should 
continue to be mainly animal husbandry orient
ed. The desert area has a natural endowment of 
several good breeds of cattle and sheep. A 
major thrust of the development programme has 
to be on the prevention in a large measure, of 
the nomadism of the cattle breeders and sheep 
owners. An organised programme of livestock 
development will have stabilising influence. An 
increase of animal population is, however, ruled 
out, since the vegetal resources even after 
development cannot sustain a large number; 



While containing the number, .the breeding 
programmes, through provision of facilities and 
services, will have to be designed to improve 
the quality and productivity of cattle and sheep. 
In canal command areas dairy development and 
milk chilling centres and milk producers factories 
should be undertaken. 

4.51 In the arid areas the major emphasis 
has .to be on sheep development. The good 
breeds of sheep available in this region can be 
further improved both for wool and mutton. 
Apart from improving the quality of sheep, 
wool shearing and grading centres have to be 
established and arrangements made for wool and 
meat marketings. Another dimension to this 
development is the possibility of creating more 
employment in the cottage industry by proces
sing the wool locally. ·For this, ~dequate exten
sion support will be necessary. 

4.52 A vigorous programme of livestock 
development is possible if · feed and fodder 
resources are substantially increased to ensure 
the supply of nutrition to the animals. Atl\:n
tion has therefore to be paid to large scale 
development of pastures, regulated grazing to 
prevent over-use and creation of grass reserves 
and fodder banks for supply of hay in scarcjty 
years. In canal command areas, the cropping 
pattern has to be adjusted qo bring 30 per cent 
of the area under fodder crops in mixed farming. 
All these are being dealt with in detail in the 
revelant subsequent chapters. 

Cold Arid and Semi-Arid Areas 
4.53 The cold desert in the country occurs 

in Ladhak valley in Jammu and Kashmir. The 
Lahaul Spiti Valleys and the Kinnaur region in 
Himachal Pradesh are also considered as cold 
semi-arid. The population in these areas is 
sparse. The extreme climatic conditions, lack 
of communication and the level of education 
make development of these areas a difficult task. 
All efforts made so far to develop these areas 
achieved little success. 

4.54 The agricultural season in Ladakh is 
limited to a short periOd between May and 
October in view of the high altitude, extreme 
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cold, deficiency of oxygen and humidity. There 
are some streams and glaciers but there arc 
problems associated with the utilisation of this 
water at higher elevations. The possibility of 
tubewcU irrigation has not yet been established. 
The main crop taken in this area is a kind of 
barley. This area has, however, a valuable 
resource in pashmina goat. 

4.55 The Field Research Laboratory of the 
Indian Army is experimenting on the feasibility 
of growing vegetables, ~vheat and maize in this 
area. This laboratory has also tried poultry 
production in underground concrete houses 
specially built for the purpose, where the birds 
can be kept warm during freezing surface 
temperature. These are at the experimental 
stage and their economics need to be fully 
established. The Jndian Council of Agricultural 
research is also seized of .the problem of deve
lopment of Ladakh. We understand that the 
Central Arid Zone Research Institute is also 
planning to take up research programmes in the 
cold arid areas. 

4.56 The Committee would, however, like to. 
emphasise that the available information is not 
su!licient for formulating the strategy for deve
lopment and indicating the feasibility of different 
programmes. In our view, many more investi
gations and more extensive research based on 
local environmental, physical and socio-economic 
conditions are required before viable economic 
programme can be i mplcmented cficclively in 
these areas. This has to be given the topmost 
priority. 

Organisation and Administrative Structures 
4.57 No strategy of development would be 

possible unless it is provided with adequate 
organisational and financial support for timely 
and effective implementation. The Committee 
had already dealt with the Organisational and 
Administrative structures necessary for an inte
grated area development programme in its report 
on "Organisation and Administrative structures 
for Development of Backward Areas". Special 
emphasis necessary in the scheme of drought 
prone and arid areas is being dealt with in a 
subsequent chapter in this report. 



S. WATERSHED APPROACH 

The present approacli in ,the drought prone 
area programme is integrated a~ea deve!~Pm.ent 
aiming at conservation and optimum ubhsahon 
of the land, water, livestock and development 
of human resources in the area selected. It is 
envisaged that area and skill development 
planning would be on a wat.ershed basis. 

5.2 The objective of soil and water conserva
tion in drought prone areas can be best achieved 
by following a watershed approach for both. 
Soil conservation programmes have been a part 
for several Plans now. The National Institute 
of Rural Development, Hyderabad, had 
examined the position of soil conservation 
schemes in -the drought prone districts of 
Panchamahals (Gujarat), Kurnool (Andhr!J. 
Pradesh) and Jhabua (Madhya Pradesh). In 
this they had carried out studies in Kurnool and 
availed of ·the studies made- by other institutions 
for the other two distlricts. Their ~oncll!sions 
were that there was· no coordination between 
soil conservation, crop and minor irrigation at 
any of the three districts. Further, there was 
no coordination between the activities of the 
soil conservation and the agricultural depart
ments. Contour bunds were not maintained. 
Coordination was Jacking between the soil 
conservation work taken up by the forest depart
ment and that by the soil conseryation depart
ment. As a result, total impacf"Was considerably 
reduced. Follow up measures which improve 
agronomic practices and cropping patterns were 
not introduced in bunding area and effective 
intra-sectoral and inter-sectoral linkages were 
lacking. Thus the soil conservation programme 
so far followed in .the DPAP districts suffered 
from single line approach and non-coordination 
with the other departments and disciplines which 
only c;in ensure a watershed approach in the 
work for maximum effect. 

5.3 For a complete watershed approach one 
has to brii\g soil conservation measures, water 
conservation and storage measures, dryland 
farming, animal !JUsbandry, afforestation and 
minor irrigation as the minimum number of 
discipline under a coordinated approach. At 
present, the watershed approach in the DP AP 
1s one of the many programmes that the 
district carries out under DPAP. It is taken as 
a separate programme by itself with a coordi
nated approach limited to the watershed taken 
up under the programme. On the other hand, 
in the drought prone districts, many programmes 
of soil conservation, water conservation, dryland 
farming, animal husbandry, afforestation and 
minor irrigation are carried out both under the 
DPAP programmes and under the general 
departmental programmes of the State. A 
haphazard and scattered handling by each 
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department of its programmes cumulatively does 
not .Jead to the e!ld result one can get in !l 
watershed approach if all of them cooperate 
within the watershed with their programmes. 
This cannot happen unless the DP AP itself does 
not treat a watershed development programme 
as a separate type of programme but brings 
this in as a concept of coordinated handling of 
all the disciplines whicn only can lead to a 
watershed approach in soil and water conserva
tion and utilisation of ·the base so created for 
better agriculture, animal husbandry, etc. Th~ 
Committee would, iiherefore, suggest that if the 
sub-plan approach that the Committee has re
commended for all backward area development 
programmes in its report on 'Organisation of 
Administrative and Financial Structure for 
Backward Area Development' is now brought 
into effect in the DP AP district, this scattered 
handling of programmes which should be 
brought together for maximum benefit will not 
continue to affect growth. 

5.4 The increasing use of soil and moisture 
conservation measures to prevent floods and 
soil erosion has brought the term 'watershed' 
into common use. A watershed is a natural 
hydrological entity in its technical sense. Hydro
logically, a watershed couJd be defined as an 
area the run off from which drains through a 
particular point on the drainage system. It is 
an aerial expanse ·m land surface from which 
the run off flows .through a defiried drain, 
channel, stream or river. On reaching the land, 
a part of the rain water that does not evaporate 
or percolate into the soil, drains into diches, 
streams or lakes. The land area from which 
water drains fo a given point is a watershed. 
The concept can be defined in a different ytay 
to develop better understanding about it. It 
is a self-defined area which does not allow any 
water from o_utside the catchment to enter it, 
and allows its water to discharge to a common 
point in a stream, rivulet or river. In other words, 
a watershed or catchment must be surrounded 
by a 'Ridge Line'. ·· 

5.5 For planning a proper watershed approach 
any watershed the basic ·physical features. like 
the physi~graphy, land slope, nature and depth 
of the. soil and the hydrological behaviour of 
the soils and the slopes in ,the watershed have 
first to be studied an<i aii:alysea. Scientific 
allocation of the various parts of the land for 
the ri&ht! type of vegetative cover, grass trees 
or agncultural crops will depend on this initial 
analysi_s tf the ~hysical characters. The type 
of sOII-conservallon measures and moisture 
con.servation meas~res ·can be planned on the 
bas1s of the physiOgraphic data. The present 
land use and the hazards in soil and water 



deterioration that this leads to, have then to 
be studied in detail so tliat initially a programme 
of stopping the deterioration, with a follow up 
programme of rehabilitation of tlhe areas that 
have deteriorated can be suitably designed. As 
a first approximation in planning, this approach 
should be within the present traditional frame 
of land use with modifications acceptable to the 
field. The next stage of development will be 
through demonstrations and discussions to get 
the acceptance of the people in the watershed 
to the proper land use on a proper soil and water 
conservation plan. In this, the socio-economic 
and local aspects have to oe carefully consi
dered so that the most effective participation 
of the people can be obtained and where wilful 
obstruction is raised by mischievious elements, 
legal suppotf to the action can be taken. The 
watershed characteristics vary according to the 
permutations and combinations of ·the basic 
factors of land, slope, nature and depth of soil, 
precipitation ~nd induction of water from out
side. Thus, planning for .two watersheds cannot 
be made on an identical pattern. A watershed 
management plan has to be highly location 
specific. It can therefore be carried out only 
by a technical group of exper-ts who understand 
the variations of these factors in planning a 
watershed management programme. The plan
ning cannot be left to lower levels of field 
workers. This group expertise should be availa
ble at the project level, supported by )ligher 
expertise in the line departments. 

5.6 At present as already explained, there are 
many plan schemes carried out on a departmen
tal basis which are not planned or executed on· a 
watershed basis. As a result, such programmes 
may cut across watersheds and on many 
occasions prevent a proper watershed manage
ment approach. If the recommendation made 
in paragraph 5.5 above to bring all the pro
grammes under watershed !Danagement approach 
is initiated and carried out urgently, this sort of 
mistake will not arise. Till such a comprehen
sive attack on the problem can be made on a 
sub-plan basis in the DPAP districts, it is 
essential anyhow to ensure that the depart
menta! schemes are suitably \!Xamined by the 
project authorities to ensure that they do !!Ot 
create the hazards mentioned above and where 
such hazards exist due corrections are made in 
the project on a continuing basis. -

5.7 The other watershed problem is that of 
major, medium and minor irrigation projects 
which go across watershed plans. Normally a 
watershed management approach and plan 
would have been based on the rainfall precipita
tion within the watershed. All other aspects of 
planning like soil and water conservation, 
cropping, etc. would naturally follow ~his ba;ic 
factor. On the other hand, as and when the 
master plans for minor irrigation, medium 
irrigation and major irrigation are carried out 
in the various districts it may so happen that 
the irrigation system will create complications 
in the plan already done and lead to substantial 
modifications in the watershed manal!ement pro-
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gramme. In order to avoid !his, it is desirable 
to examine the watershed planning in a drought 
prone district against a master plan for irriga
tion and then work out a suitable plan of 
adjustment as the programmes of irrigation 
come into operation. This will have to be n 
continuous process of examination and adjust
ment. 

5.8 Technological advancement will, no 
doubt, constantly aim at increasing the output 
from a unit of land and a unit of water, but 
the natural resources of soil and water arc 
liable to deterioration and degradation under 
improper use. For obtaining maximum benefits 
from technological advancement, it would be 
imperative that the natural resources of soil and 
water b~ properly protected and judiciously 
utilised to improve their productivity constantly. 

5.9 The basic physical f~ctors of watershed 
management being soil a!Jd water conservation, 
a monitoring of the ~oil a!Jd water loss from 
the watershed will be a correct measure of the 
extent of success that has been achieved in !he 
planning and execution of a wat£rshed manage
ment. Monitoring of both soil and water lo~s 
is easy in a watershed approach if the monitor
ing unit is located at a point at the outlet of 
the drainage system of the watershed. A time 
series of soil and water loss Qt this point will 
enable the monitoring authorities to estimate 
the effectiveness of the action, where the 
monitoring shows no significant imporvement u~ 
expected, the monitoring authority can work 
back to the minor watersheds withm the water
shed and identify the particular mini watershed 
which has to be dealt with in detail for better 
soil and moisture conservation. This action 
will have to be -a continuous process of monitor
ing and improvement. 

510. The size of the watershed varies 
according to the size of !he stream of river for 
which it forms a catclunent. From the practical 
point of view of proper utilisation of land and 
water resources, a workable size of watershed 
has to be decided in accmdance with the aims 
and objectives of the particular development 
programmes iu a particular area. For example, 
a big area of thousands of square kilometers 
wm have to bj: considered while planning a 
river valley project reservoir for imgation and 
hydro electric generation, wherea~ for a minor 
irrigation tank, the size of the watershed may 
be only a few hundred square kilometers. For 
a farm pond, the size of !he watershed may be 
a few hectres only. Similarly, for areas having 
potential for agricultural development, generally 
speaking, smaller sized watersheds may be more 
convenient but for the development of grass-

. lands and forests, large sized watersheds may 
be desirable. We have already drawn ~ttention 
to the need for coordinating across the water
shed programmes and !he watershed manage
ment programmes in ~uch a way that the wa~er
shed approach is not vitiated. Whatever be 
the size of the watershed that is handled under 
any programme, this basic eonsidera!ion should 



be maintained in the sub-plan approach under 
the project area. 

5.11 There is some amount of controversy 
as to the minimum size of watershed programme 
which can be effectively planned at local level. 
A notional size of 1000 to 2000 hectares was 
proposed initially when the watershed approach . 
was to be introduced in all blocks in the 
country. This limitation was in a way direcied 
towards undulating territ.ory where watershed 
management has given maximum results. In 
drought prone areas there is an understanding 
that for agricultural purposes a notional size of 
3000-5000 hectares may b" workable water
shed. In drought prone areas and desert areas, 
the land is not generally highly undulating. ~o 
large watersheds can be taken for planning 
without facing varieties of soil imd land levels. 
At present there is serious limitation in high 
level technologists who can manage !1 water
shed planning effectively. If we have to carry 
out large scale development on a watershed 
basis quickly, it may b~ desirable to handle 
large watersheds in the initial planning-On 
the other hand, a wat.:r;hcd management pro
gramme requires the cooperation of the 
villagers. If too many villages arc brought 
within the watershed, it may be difficult to get 
the human cooperation 1hat is necessary for 
effectiveness of the opera!ion. Basing on these 
considerations the Committee would recom
mend that generally in drought prone !lreas a 
watershed of the order of 5000 hectares would 
be a workable proposition. Of course, in 
specially ditlicult areas, [he approach may ha~c 
to be changed to different limits. 

5.12 Watersheds of smaller size have distinct 
advantage of involving a small number of 
villages within a resource unit that sh_are the 
common historical·, social and economic 
patterns. It will, therefore, be easi~r to get 
cooperation of people for group action in a 
soil and water conscrva1ion project as well as 
its management. Sdccl ion of large watcrshc:l 
entailing Jarg.: financial oulJay for it~ develop
ment should be avoided !Jccause the larger tpe 
area of the water, the great.:r will be !he 
)Jeterogeneity in other watershed, characteristics 
like soil, vegetation, slope, land usc and socio
economic conditions. Hence, intcgratqd planni!13 
will be complex for larger watersheds. 

5.13 Watershed approach would mean plan
ning and implementaf.ing soil conservation pro
gnunmes for all types of !ands and associat.:d 
drainage system of selected watersheds within a 
reasonable time frame with H1c objec!ive vf 
providing maximum protection to existing land 
and water resources while optimising their usc 
for increasing production and employment· 
benefits. In order to Cl'lllprchend the total 
problem vis-a-vis the total potential and 'o 
draw up a programme which could b<: imple
mented within a reasonable period (say five 
years), the size of such watershed be roughly 
5000 hectares. Within such small geographical 
area understanding of the problem~ and the 
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resources to meet the requirement of food, 
fibre, fodder and fuel, b~sides providi!lg 
employment, becomes ~~ier. 

5.14 Watershed management has !wo objec
tives - one to stop the geQeral soil and water 
erosion and rehabilitate the land generally for 
greater productivity and !_he other to provi~e 
the farmers with suitable programme for their 
lands which will enable {hem to reap better 
harvest and different types of harvests which 
will give them fulistantiatly addition£! income. 
As the funds for area development would 
naturally be limited, some priority in action 
will have to be brought in !he planning. Where 
general deterioration has to be stopped !!Dd 
areas rehabilitated, t)le programmes would 
generally be of soH con~crva!ion and affores!a
tion including pasture develop!Jlent. For this 
purpose, the watershed in the project area will 
have to be analysed for ideJ!!ifying mini wat.er
sheds falling under the following three 
classes:-

(i) substantial deterioration needing prompt 
action; 

(ii) moderate deterioration where invest
ments can be spread over a longer lime; 
pnd 

(iii) reasonably low deterioration areas which 
can be improved by mere human action 
in utilisation of the land and ~sour~s. 

The large soil conservation programmes that !_he 
state unde1iake every y~ar should be worked 
out on above Hsted !>riprity schedule. The 
other objective ,of improvinQ farme_rs income 
will require a judgement as 1o when the invest
ment can maximise returns within the Plan 
period. Here some judgement will have to be 
!!Xercised within ·the proj~~ area !_o identify 
such watersheds where the technology will give 
quick results and where th.e p~ople also are 
reasonab!y bac)cward. This planning can be 
well done in the initial s!_age_!i of deciding the 
macro plan for a project in ·consultation with 
the local people as menti<med in the report on 
'Organisation of Admini~trative and Financinl 
Structure for Backward Areas Development'. 

. 5.15 Watershed management pla!Jning will 
need data pertaining to watershed characteristics 
such as topography, soils, geology, vegetation 
and climatic data, besides i!!cidence of erosion, 
flood and drought hazards. Land use details, 
with current r'<turns, a!ongwith ownership 
patterns, size of holdings and plo!s would also 
be necessary for facilitating integrated planning. 
To make the .P~!!t7ctive a!@sure.s mor!) accept
able, the feas1bth1Ies of mcreasmg production 
through integration of the growth of utility 
trees, horticulture, backyard plantations and o~ 
devices to collect, stor.: and reuse - available 
rain water should bg ~xplored. Therefore, there 
should be an adequate mechanism at the State 
Headquarters and at field !~vel for collection of 
such data through field units or from concerned 
agencies. The need for the basic data should 
be fully recognised anu th.~<tr collectio!!, 8Ilaly§is 



and interpretation should be considered as a 
pre-investment towards proper planning · and 
implementation of watersh~d management pro
grammes. The Committee has already discussed 
this in detail in its report on "The Develop
ment of Backward Hill Areas" (Paras 4.7 to 
4.9 of Chapter 4). · 

5.16 Under suitable technical advice and a 
proper planning mecha!)ism, the project 

· authority can identify t)1e optimum watershed 
management programme :ha~ will be best suited 
to a watershed approach. Unless the 
acceptance of the programme wholeheartedly 
by all the farmers within the watershed can 
be simultaneously achieved, the best of plans 
cannot be carried dhrough. Further, faking up 
a large scale transformation programme requires 
men, material and credit on suc.i1 a vast scale 
~hat no community can readily come forth ~ith 
the same for the entire programme. This 
necessitates- a gradual transformation from w)lat 
is, to what is desiral]lc. The most ~ogical step 
would appear to be to incorporate corrective 
measures in the existing land use system to 
make the present land us.e practices Jess 
vulnerable do erosion ;md degradation hazards. 
Simultaneously alternative management prac
tices should be introduced with emonstra
tion of best practice slowly to encourage the 
beneficiaries to shift gradua!Jy to the improved 
land use pattern. If t)le agro-silvicultural 
practices or agro-horticultural pr~ctices can be 
made profitable while practising 11_1ixed farn1ing, 
it may be possible to achieve this gradual shift 
in land use pattern, and retiring the marginal 
and sub-marginal land from cultivation of com
mon agricultural crops to productave and 
remunerative alternative uses. 

5.17 Some arrangements will need to be 
made in the planning Cell for collecting 
representative base ~eve! dat;1 for typigll. area~ 
representing dominant combination of practices 
such as bench terracing, afforestatiop, water 
harvesting system, pastures, etc. Thes.e· pockets 
would need to be watched over 2-5 years and 
data corresponding to the base level data would 
have to be collected to provide a time serit;s 
for comparison and working out actual trans
fornlation and benefits derived from implementa
tion of ,the programme so !hat programmes can 
be reviewed and modified, as necessary. The 
Committee has already recommended this 
approach in its report on "Hill Area Develop
ment". 

43 

5.18 A scientific implementation of the soil 
conservation programme would requi~e a multi· · 
disciplinary approach. The techrucal com
petence for such ;t multi-disciplinary ~pprpach 
exists in the line deparltnenJs. As at presJ;nt 
envisaged the DPAP authorities do not have 
easy acc~ss to th~ technology or t~e expertise 
available in (he hne depar!ments either at the 
district level or the state !eve! or even the 
central level. In fact,· after the creation of !he 
Department of Rural Development which 
handles the DPAP in the Ministry of Agriculture 
""" Trril'ation. the technical expertise rests in 

the Department of Agricullur9 where as !he 
respof!sibility for carrying out these programmes 
rests m .t~e Department of Rural D~velopmt:!lt 
(now Mmistry of Rural Reconstruc.,ion). There 
i~, ther~fore, ~ need for bringing together the 
!me hierarchies responsible for technical· 
develop~1ent .and technical p_lanners com
prehensively_ mto the DPAP planning and 
tmplcmenta!Ion at all levels from the project 
UJ?Wards. The Committee has already dealt 
y.'Ith the type of basic organisation at the pro
Ject level and the coordination points nt the 
district levd where the line departments and 
the area dcvc1opment authorities can be brought 
together. The sooner the comprehensive rc
commenda!Ions of the Commit-Icc on the 
organisational requirement arc accepted the 
better the implementation of tile drought 'prone 
areas programmes will be. The Committee has 
~o hesitation in saying that the most important 
Improvement that can be brought in, in the 
~rought prone areas programme is the organisa
tional one. 
.. 5.19 At the proj~ct level, the project autho

nhes must have directly under their control 
techniC!ll officers of suiTicient capadty in wnt~r 
and sml management and afforestation. 

5.20 Atfempts to integrate all possible 
disciplines on watershed level should be checkeJ. 
Since basic land uses arc - agriculture, forests, 
grass lands and basic concern is .to provide ade
quate return in terms of food, fodder, firewood 
etc., the level of integration should be restricted 
to those line departments which arc directay con
cerned. Super imposition of other capital faci
lities, whicl1 improve the logistic support and 
thereby economic conditJons, should be taken 
care <;>f at a much higher leycol, say the District 
Plannmg Cells and suitable coordination with 
corresponding organisations~ should be made at 
that level. At watershed level, too many line 
departments should not be brought together ns 
that would create confusion. The Minis(ry of 
Agriculture (Soil Conservation Division) have 
issued guidelines for planning and implementa
tion of soil conservation works on watershed 
basis. These should be followed by identifica
tion of mini watersheds as well as for prepara
tion of detailed programmes. 

5.21 The major disciplines which arc brought 
together in the integration unit in a project a~ 
advised in the paragraph above, wiU have to 
understand the overall objective of watershed 
approach and how their individual discipilncs 
have to be tuned to the i11tegrated requirements. 
Wil!1out such an understanding of the integ.ra
tion process by the! leaders and the field staff of 
the disciplines concerned, many a time counter 
produc!ivc action may be taken. Further the 
institutions which support the input supplies, 
markcling- etc. and the administrative organi
sations which arc involved in the implementation 
should similarly understand 'he parameters of 
a watershed management programme and in 
their response to the programme adjust their 
policy to the integrated approach. 



·6. ROLE OF AGRO METEOROLOGY IN AGRICULTURAL PLANNING 

In recent years, the main emphasis of national 
efforts has been towards stabilisation and aug
mentation pf agricultural productivity i)l t]le 
dr;yland farming areas, where the normal annual 
ramfall ranges from 375 mm to 1125 mm; 
where the year-to-year variations in the rainfall 
arc large and where evapo-tran~piration losses 
arc high and irrigation is minimal. For develop
ing dryland farming on a firm scientific basis, it 
is necessary to build up an adequate rainfall 
climatology. The objective should be primarily 
to identify areas prone to drought of varying 
magnitudes and adopt ;t modified cropping stra
tegy to fit in with the durat_io!! and quan_tum of 
assured moisture availability. 

6.2 Information currently available on !he 
average distribution of rainf;tll for the year ~ 
a whole and for the various seasons as well as 
charts showing variability of rainfall do l)ot 
lend themselves for direct utilisation in agri
cultural planning. Nor <;an such information 
be dircc~Jy tran>latcd for decision-making in 
agriculturat operations. The primary step for 
effective agriculUural planning, therefore, would 
be to determine the duration of ¢he f!lrming 
season for various parts of the semi-arid tropics. 
Timely sowing is the first and the most impor
tant operation for raising crops successfully. 
The currently available and largely us'ed charts 
showing normal dates of on set of the summer 
monsoon over different par!s of the country 
gives only a gross indi~ation of the arrival and 
progress of monsoon over a vast area as- a 
whole. While changes in circulation charac
teristics portending the onset of monsoon and 
precipitation occurrence arc o~ten contem
poraneous along windward coastal areas, in 
many other interior regions tihere is a lag before 
precipitation commences. 

6.3 The agriculturists' interest lies in suitably 
¢ iming the preparation of the soil for sowing. 
Hence, the Jag in the Qccur.rence of rainfall con-
cerns him most. ·-

Commencement of sowing ralns-Evolutioo of 
. Concept 

6.4 In land preparation and sowing, the vital 
factor is lhe amount of rainfall penetrating and 
retained by !he seed bed, which in turn · ·is 
influenced by the pattern and quantum of rain
faU and atmospheric conditions related to evapo
rat'ion and evapo-transpiration. Reliability of 
occurrence of conditions suit;!ble for sowing and 
identification of such specific periods are of con
siderable importance to n~riculture. 

6.5 In this context, ,the water balance tech
pique seems to be a dependable approach for 
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the objective of drought-prol!.e area ameliora
ldon as it takes into account precipitation, evapo
transpiration and soil moisture storage and 
attempts to arrive at a balance between water in
come and water loss. However, owing to paucity 
of experimental data on evapo-t!ranspiration and 
soil moisture over the semi-arid tropicl!l regions 
of the country and evQlution of appropriate 
area-specific agroclimatic models, it is necessary 
to make a start with the preparation of a sowing 
rain commencement chart with available clima
tic data, primarily to m~et the needs of agri
cultural planning effectiv~;ly and profifably. Such 
charts, in fact, have to be developed for diff~r
ent soil zones of the country. Using long tern1 
rainfall data nod making certain assuinptiol][l, 
this method aims ~t mapping out the most 
probable time by which summer monsoon rains 
in a region would build up enough soil moisture 
to commence sowing. 

6.6 The next step of great biological conse
quence to crops in problem areas is to assess 
the average inter-spell duration i.e., the mean 
period between effective rain spells. In o¢her 
words, if the first CSR is wissed, when to expect 
the next rain favourable fo_r undertaking re
sowing has to be identified. The third step is 
·to assess the dumtion over which the soil can 
sustain the crop before moisture r~plenishmeo.t 
through precipitation takes place. Thes~ three 
&leps put together and considered in relation to 
the soil and flora lend to a distinction between 
the various degrees ()f drought proneness a-nd 
also identifying hard-core area$. 

Blue print for Classification and modified crop
ping pattern 

6.7 Summing up, the new methodology for 
delineation of drc?ugh!'-prone areas for a prop~r 
remedy tp the SituatiOn would comprise : 

( i) Assessment of the duration of the crop
ping seasons for various soil zones of the 
country. For this purpose, determina
tion initially of th~ Conunencement of 
Sowing Rain~ (CSR), utilising all avail-, 
able daily rainfall da!a and adopting a 
criterion (or criteria) {hat will contribute' 
to the building of a moisture profile in 
the soil. 

(ii) Determinat,lon of dispersion of CSR. 
(iii) Compilation of il!!~r-spell duration and 

total rninfaH realisation during ·the 
spells. · 

(iv) Det.erminntion oJ frequency distribution 
of mter-spell duration in verious ranges. 

( v) Superimposition of map showing medium 
dates of CSR and inter-snell duration on 
soil maps. 



(vi) Iden!ificalion ~f drought prone areas of 
varymg magmtudes depending on soil 
depths, lc~lure infiltration rates and 
water holding capacity. 

(vii) Reassessment of most profitable croll-
ping pattern. · 

Use in Agricultural Planning 
6.8 This inter-disciplinary analysis directs 

!lt1ention to the possible strategies to be adopted 
m areas of. var~ou_s degrees of drought prone
ness. By 1dentifymg the hard core areas it 
also indicates the locations for intensificatio'n of 
ground water exploration, identifying possibi
l!ties· o~ other methods of water supplementa
bon settmg up of seed, fodder and fertiliser 
banks, etc. in the areas which are likely to be 
worst affectled. 

6.9 The statistical approach outlined above 
is useful for planning on a long range basis and 
has to be combined with ;t seasonal planning 
according to the progress of the season and 
march of weather. I~ ls here that combined 
disc~ssions among agrorng!eorologists, agro
nomists, plant protection and extension officials 
would help in framing area specific bulletins for 
dissemination through mass-media channels.-

6.1 0 A pilot study for drought prone area 
delineation on the above lines was first done 
for Maharashtra State by Dr. C.R.V. Raman, 
Jawaharlal Nehru Fellow. A gist of the pilot 
study and the method followed therein is given 
in Annexure I. Work similar to the Maharash-
1ra Study has also been initiated in the Kariia
taka Slate and a drought map may be ready 
shortly. 

6.11 Discussions with the Maharashtra Stale 
indicate that the agricultural scientists and plan
ners have found this appro<Jch of great interest 
in practical use for facilitating the adoption of 
scientifically evolved" agricul!ura1 strategies agd 
modified cropping syste!lls. 

6.12 The Committee would strongly urge that 
the State AgricuHural Universities, in collabo
ration with the Indian Mt<teorologica~ Depart
ment and other concerned organisations, should 
take up such an analysis in hand immediately 
and prepare maps of drought prone areas, de
lineated on the basis of inter-disciplinary ex~r
cises of superimposition of rainfall analysis of 
soil zones .to provide ·th~ ba~is for drought proof
ing and modification uf cropping pattern~. 
The Committee would further recommend that 
such studies should be completed in respect of 
Stales having arid and s'.:mi-arid areas accord
ing to time bound programme. Discussions 
with the concerned p~oplc indicate that it 
should be possible to complete such studies 
for differet States substantially within a period 
of one year. 

6.13 Once the maps of the drought prone 
areas delineated on the basis of inter-discipli
nary exercises of sup~ri!llposition of rainfall 
lo---63! P.C./ND/8! 
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analysis on soilo zones to provide the basis for 
drought. proofmg are. available, consequent steps 
to mod1fy the croppmg patterns, setting up of 
seed, fodder and fertiliser stores etc. in the 
areas which arc likely to be worst affected 
would have to be taken up so that inputs nrc 
available to the cultivators when needed. 

. 6.14 Contingency pla!JS to meet precipita
hon (water) aberations would also have to be 
prepared. The All-India Coordinated Research 
project for Dryland Agriculture, Jfyderabad, 
in this context have suggested a contingency 
plan of aternate crop stra!egy under various 
soil conditions. -

MAHARASHTRA 

ANNEXURE I 
CHArrnR 6 

Administratively, the State is divided into four divi
sions. roughly corresponding to tho mcteomlogicnl 
sub-divisions-Konkan, Madhya Maharnshtra, Murnth .. 
wada and Vidarbha and 26 districts. The ..::oastnl strip 
of Konkan and the windward side of the Wcsll•rn 
Ghats receive an annual rainfall of over 200 to 250 
em where the annual variability (variability /coclficicnt 
of variation is obtained by dividing the standard dcvin· 
tion by mean annual rainfall nnd by cxprcs:t.inR it ns 
n percenlage) ranges from 20-25 per cent. To Iho 
leeward side of the Ghats, rainfall rapidly decrease.,. to 
60 em over western Madhya Maharashtrn. A sizeable 
portion of each Madhya Maharnshtnt r..!ceivcs n 
scanty annual rainfall of less !han 60 em. Paris of lhe 
dislricls of Dhulia and Nasik in the norlh, and Poona, 
Satara and Sholapur in the South, receive even lcs~ 
than 50 em. In this generally scanly rain boll, tho 
coefficient of variation of rainfall exceeds 30 per ccnl. 
Western parts of the Mamthwada sub-division receive 
a rainfall of 60· 75 em. Annual rainfall !hen pro~res
sively increases to 100 em. as one goes ... ~.~.st with a 
variabilily of 20 to 25 per cent; west Vidarbha rcgislers 
75-100 em. wilh !he variability touching 30 per cenl 
over parts of Akola and Ammvati districls. The mnp 
for the monsoon season (June-September) exhibits sinti4 

lar characteristics. 

The annual or seasonal rainfall distribution charls, 
no doubt help demarcate the scanty rainfall zones of 
the State~ The coefficient of variation is also found 
to be large in this very zone. But this picture alone 
is not adequate to delineate areas of dro.ught pronene~s 
subject to varying magnitudes of seventy. The URrl· 
eulturist should know when it would be mosl bene
ficial to 'sow a crop' and also "when to expccl the next 
rain favourable for its growth'. It is here thai more 
delailed climaleological analysis is called for. 

Commencement of Sowio& RalDa 
To meet the above specific requirements,. more 

realistic criteria have to be ad~pted !o detc:rmm~ ~he 
dates of commencement of sowmg rams. In c.lc~admg 
on a criterion of rain fall occurrence. favourable f'?r 
the commencement of sow!n~ ope~t10ns, two b.a!iiiC 
requirements have to be sa11shed. F1rs1, the susta.aryed 
rain spell. which more or less represents the .tran!i.I~Jon 
from pre-monsoon conditions, should ~e 1dent1hcd. 
Second, in the spell so chosen_. !he ram. thai falls 
should be such as to percolate mto the .soli up to .. a 
~easonablc depth and also built a m01sturc profile 
therein after evaporative loss. 

After pilot studies with several P.lausi~le. criteria, the 
following criterion wa~ cho~en for .'dcnll~~mg the dales 
of commencement of Sowmg Rams (CSR) over t~c 
Maharashtra State: 'A spell of at leasl 25 mm of l"dtn 
in a period of 7 days wilh I mm or more on a.nY five 
of t hcse seven days'. 



As far back as 1890, the India Meteorological De
,partmcnt had taken account of the need to consider 
the agricultural component of the character of rainfall, 
besides the total amount of rain. Accordingly, a 
criterion of 25 mm (0.1 inch) had been fixed for a 
rainy day. Plant ecologists consider values ranging 
from 25 mm to about 6 mm (0.1 inch to 0.25 inch) 
per day as the lower limit of clfeetivc precipitation 
needed for providing some moisture at the root zone 
of crops. With an average daily evaporation loss of 
S mm, it has been shown that in a rainspell, evapora
tive loss would be limited to a maximum of 18 mm, 
at the end of five days in the spell (the rate of evapora
tion loss would be as follows: 100 per cent on the 
first two days, 75 per cent on the third day, 50 per cent 
on the fourth day, 25 per cent on the fifth day and 
negligible, thereafter). Occurrence of rain in excess of 
this amount in. the weekly spell chosen could then be 
expected to contribute to softening of the soil and 
storage of moisture in layers underlying the top stratum 
of the predominant black soils of the State. When 
this criterion is satisfied, on more than 75 ocr cent 
of occasions during the seventy year period chosen 
for the study, the recorded actual rainfall had exceeded 
50 mm (2 inches) (fable 1). Even in the sub-division 
of Madhya Maharashtra, Marathwada and west 
Vidarbha, where the constraints arc large, there is a 
'three-to-one chance of the total amount iat the first 
·spells of CSR exceeding 50 mm. 

X>nlc used melbod of analysis 
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'The daily rainfall data from 231 rain-p,augc stations 
~scattered throughout the State) for a seventy-year · 
'period (1901-1970) were used in the study. Except for 
M<~rathwada. the data sample over the other <;ub
divisions was large enough to be representative eVen 
up to the tchsil level of a district. 

The sequence of daily rainfall data was examined 
year by year for every rain gauge station as per the 
crit~rion fixed for determining the data of CSR. The 
be(pnn.mg dates <;>f t.hc commencement of the first spell, 
sa11~fy1ng the cntcnon, were .then picked out of each 
slat10n, year after year. Applymg the same criterion, the 
dates of commencement of the second spell in the daily 
rainfall series were also identified. Frequency tables of 
dates of first spell of CSR (the number of times a parti
cular data occurred) were then prepared The mean (m) 
and the medium (mi) of the dates so loc~tcd wcro calcu
l~tcd from, the frequency tables, for each individual sta
tmn. ~Mcdmn of. a ~ct of numbe-:s arrnng~d in order of 
magm~udc, t.hat 1s, m an array, JS the mJddle value or 
the :-mthmet1c mean of the two middle values). These. 
fl:!ra~etcrn were then mapped to study the spatial dis
tnbutJO!l '?~ the dates of CSR. To obtain a measure 
of varmb1hty of the mean and median dates the 
standard deviation (SD) and the semi-intl!'rquartile 
range (SIQR) were also compiled. (SlQR is defined 
as h?lf as the difference of the upper and lower 
quartrlcs: 1/2 (Q,-Q1), 

!he data were then scanned to locate years in which 
rarnfall of 25 mm (or more) occurred on a11y day in 
between the ,first and s~ond spells already identified 
for each statron. The rntcrval between the first date 
of the first spell and the date of occurrence of 25 mm 
(or mpre) or !hu fir;;t date of the second spell was then 
~omp1lcd slat10f1·WJSC for the period of record. 1he 
l~tcr_-sp~.II durahon was again split up into frequency 
drstrrbutron maps for ranges ;::; 10 days; 11-20 days; 
anti i;: 20 days, . 

Salient features of MnbanLShlm churls 
A detailed examination of the frequency distribution 

of the date.< of CSR shows that their spread is small 
ov~r. the Konkan nnd cast Vidarbha. Over the rc
mamlllg, lnrgc areas of the interior of the State, the 
spread 1s ~oo large to make the mean valutc truly 
rcprcs;nt~tJvc .. On 1hc other hand, the median dates 
nrc rcprcscnlalrve of the State as a whole. 

!he Konkan coast and the Ghats which get co iou 
rarnf:tll arc the only nrcas in the State where morfsoo~ 

rains favourable fot COJiunencement Of sowing OCCUI 
by the first week of Jnne (4!b) .. Immediately to the 
east of !be Ghats, iii !be rainshildow regions of west 
Madhya Maharashtm, sowing rains are significantly 
delayed upto 22 Julie. ln east Madhya Maharashtra, 
over a north"$OUth belt of 80-120 km width, there is 
still further delay. the median dates ranging from 
24-30 June. ln this. belt, in isolated areas over north 
cast Ahmednagar and west Sholapur districts, the sowing 
rains are delayed, till as late as 2 July. In pockets 
over Dhulia, Nasik, eastern half of Poona and Satara 
and west Sangli districts, the median dates range from 
28 June to I July. An early tongue (20-22 June) lies 
Wedged in between south-east Poona and west-Sholapur 
districts and links with the early belt over Buldana 
district in west Vidarbha through western Marathwada 
Median dates range from 18 to 28 June over Vidarbha: 
Early and late sequences alternate from west to east 
roughly along plateau and valley. Available data show 
that the median dates span from 18-2•1 June in 
Marathwada. 

Summing up, the agricultural planner considers the 
CSR to be early when the arrival of sowing rains is 
before 18 June, normal when it is between 18 and 24 
June, late when CSR is between 24 and 30 June and 
definitely late when the arrival is delayed bcvon'd 30 
June. 

Di.spersion of the median dates is also largest (cx
tendmg even to 26 days) in the very 'hard core belt' 
over . Madhya Maharashtra where CSR is hte. The 
dura~JOn ~f the farming season thus J'tets severely 
rcstrrcted m the very area where rainfall is also scanty, 

The distribu.tion of the average interval between the 
date of CSR rn the first spell and !be next realisation 
of rainfall of 25 mm (or more) or the commencement 
of the second spell satisfying the criterion adopted in 
the study. The interval is longest over .vest Sholapur 
and cast Satara districts (32 to 34 days). Northwest 
Ah!"ednagar and west Sangli districts register 26 days, 
>yhrle !JVer the eastern half of Poona district the dura
Iron IS as long as 26-28 days. The , interval ranges 
from 10 to 16 days over Vidarbha, higher values being 
confined to Amravati and Akola districts in the west. 
Over Marathwada, limited data show that the interval 
sp~ns from 14 to 22 days, higher values occuring over 
Bhrr and Osmanabad districts in !be west. 

There is an extremely valuable chart in identifying 
areas of large water stress, where even good germina
tion and initial crop growth would be affected and 
also where, in certain years, second 'iOWing might 
become necessary. 

Table II gives the percentage distribution of intcr
spel.l dura!ion in 10 days ranges at district headquarter 
stahons m the four sub-divisions. Frequency of 
occurrence of small intl'rspell duration (10 days) is 
largt;st over Goa, !be Konkan coast and east Vidarbha. 
Agarn, Madhya Maharashtra suffers the worst stress 
with. a three-to-one chance of inter-spell duration cx
ceed~ng 20 day~. Even here, drought proneness is 
relatrvely larger m Ahmednagar and Sangli. The picture 
over Marathwada is quite similar to that over Madhya 
Maharashtra. 

The interspell duration chart together with the map 
showing the frequency distribution of spells ranging 
more than 20 days help identify hard core areas in 
the Stale where the farming seasons get drastically 
curtailed resulting in severe moisture stress for crop 
growth. 

Use of agricultml plannln!l 
Fo~ effective 'J!Se in agricultural planning:, the maps 

showrng the mcdran dates of CSR and duration between 
rain spells were successively superposed on the soil 
map of Maharashtra Stale to enable identification of 
the areas where water stress for crop production is 
most severe: From a perusal of the map dud assumin~ 
an appropn'll~ Rverage daily evaporation loss and 
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~aki~g accoun~ of soil type, texture, depths, water 
holdmg .ca~actty and other characteristics, the agricul· Sub-Division/District Range of rainfall 
tural SCientist can assess the duration over which the 
soil.s in Mahara~htra State can sustain a crop before 25-49mm SOmm 
mOisture replemshment through precipitation takes 

Wardha place. 14 86 
Ycotmal 19 81 

Such an exercise has, in fact, led to a realistic pre-
liminary delineation of areas in Maharashtra State Amrawai 26 74 

prone to drought. occurrence of varying magnitud<>- A kola 28 72 
high, medium, low and negligible. A significant out· Buldana 2·' 76 
come is that it has been possible to locate, on a 
scientific basis, high risk regions of drought prone areas 

TABLE J,l in the State where ground water exploration has to be 
intensified and serious consideration given to organisa-

[Chapter 6] tion of seed banks. · 

TABLE 1 Percentage Distrib11tion of Inter-Spell Dura~'ion 

[Chapter 6] District HO Station Days 

Percentage Freq11ency Pistribution of Actual 10 11-20 20 Rainfall Recorded During First Spell$ of Sow-
ing Rain Goa 

Sub-Division/District Range of rainfall Marmugoa 93 07 00 

2S-49mm SOmm 
Konkan 

Thana 76 18 06 

Goa 
Kolaba 69 24 07 

Marmugoa 3 91 Ratnagiri . 91 07 02 

Konkan Madhya Maharashtra 

Ratnagiri 14 86 Dhulia 34 34 32 

Kolaba 18 82 J Jalgaon 50 41 09 

Thana 9 91 Nasik 31 37 32 

Madhya Maharashtra 
Ahmed nagar 28 28 44 

Dhulia 26 74 
Poona 20 44 36 

Jalgon. IS 82 
Sa tara 31 37 32 

Nasik • 30 70 
Sholapur 38 33 29 

Ahmed nagar 22 78 
Sangli 27 16 51 

Poona. 35 65 
Kolhapur • 39 29 32 

:Satara • 32 68 Marathwadn 

Mahabaleshwar 16 84 Aurangabad. 35 39 26 

Sangli • 45 55 Bltir • 34 28 3~ 

Kolbapur 24 76 Osmanahad 27 33 qO 

Sholapur 31 69 P~rbhani 34 37 29 

Maratbwada 
Nandcd 40 39 21 

Aurangabad • 35 65 Vidarbha 

Parbhani 32 68 Bhandara • 59 34 07 

Nanded 22 78 Chanda 61 36 OJ 

Bhir 31 69 Nagpur 66 31 03 

Osmanabad • 29 71 Wardha 56 34 10 
Ycotmal 49 46 OS 

Vidarbha 
Bhandara 17 83 Amravati • 40 44 16 

Chanda 21 79 A kola 36 43 21 
Buldnna . 36 ~4 10 

Nagpur 19 81 



7. SOIL AND WATER CONSERVATION 

7.1 The Committee has already e!Dphasised 
the need for restoring ecoiogical balance in the 
drought prone areas. This pointedly highlights 
the role of soil moisture conservation in a 
strategy for -integrated development for these 
areas, based on a watershed basis. In fact, 
in dry areas soil conservation is usually the basic 
need of the ·land. Without proper soil and 
moisture conservation a secii're foundation for 
any worthwhile economic activity is not possigle. 

7.2 The· roufine soil conservation measures 
such as contour bunding, furrowing, terracing 
and levelling have nafurally to be part of the 
programme in ·the light of the local conditions. 
However in many areas, there is need for pre
venting -losses of moisture in evaporation by 
surface as well as undcrgrou!]d mulches. In 
addition, pointed stres~ needs to be given 
towards incorporating organic rcsidu!l and 
organic manure into the ljoil. • Finally, there is 
the urgent need for inclusion of grasses into !he 
cropping pattern as an essential m~:asur,,s 
directed towards soil and moisture conservation. 

7.3 In the dryland farming technology a new 
clement that has been recently sought •to be 
introduced is water harvesting. This technique 
essentially means -the enrichment in moisture of 
one porllon of the catchmc!_lt i.e., cropped area 
ut the expense of the r~st of the catchment. 
There arc several methods of water harvesting 
such us field, inter-plot a!1d inter-row. 'I)le 
two major steps involved arc (i) conserving 
moisture in the soil profile instead of ·allo_wing 
it to run ofi; and (ii) collecting run-off in the 
field, in a properly designed structure where 
seepage and evaporation arc prevented or 
minimised and usinl;! this wu(er for supplemental 
irrigation during' cntical period of crop growth. 
The Commllee has dealt with this aspect in !._he 
Chapter on 'Crop Planning and Productivity'. 

7.4 In drougha prone areas there is already 
a high degree of wind erosion caused by gene
rully winds of moderate to high velocity and 
bad management of the surface soiL As- a 
result sand-casting in som~ areas has been a 
hazard for agriculture. 1!1 the Chapter on 
"Sand-dune stabilisation" the Committee has 
already drawn attention to- -the utility of ·sht:lter 
belts m :-

(i) protecting agricultural lands close to the 
shelter belts; - · 

(ii) preventing sanding of the agricultiU'al 
lands ; 

(iii) if the field is covered by shelter belts, 
reduction of the temperature within the 
field ; and - -

(iv) reducing ~:vapo-transpiration by mode-
ration of wind. · 
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Thus sheltcrbelt formatipns in drough! prone 
areas and afforesting the higher reaches of a 
watershed will give ~ubstantial benefit to th\l 
agricultural lands. This approach is recom
mended. 

7.5 Soil and moisture conservation is an im
portant component of the present strategy under 
the drought-prone areas programme. As per 
the statistics published by the Ministry of Rural 
Reconstruction 1978-79, soil survey and map
ping have been done in about 3 million hectar!!S 
of area and the area taken under soil conser
vation is reported to be as 1.2 million hec~ares 
from 1-4-74 to 31-3-79. This is apart from 
the area covered by affores!_ation and pasture~. 
The evaluation studies of some of the DPAP 
districts carried out by th_e National Institute- of 
Rural Development. Hyderabad have indicated 
that soil conservation measur~s comprise terra
cing, contour bunding, gully control and farm 
ponds. While. the soil conserva!ion works W\lre 
planned in an ad hoc llianner, there was no 
coordination between soil· 'conservation and 
other sectoral programmes. Implementation ·of 
the schemes was not done within watershed 
frame taking into consideration the complem\ln
tary nature of intra-sectoral and inter-sectoral 
schemes. The Committee ha5 already dealt 
with -the steps necessary for bringing about ~he 
watershed approach ;JS an essential element in 
the strategy of development of drought prone 
areas in Chapter 5 "Wat~rshed Approach". In 
this Chapter, the Committee is confining itself 
to the soils and water conservation measures 
necessary in the drought prone areas. · · 

7.6 Active factors in causing soil erosion in 
semi-arid region could be 'identified as rain 
water, soil characteristics and land use pattern. 
Soil and water conservation practices are aimed 
at reducing their contribution to .the total ero
sion by suitably managing the land,- water and 
the plant cover on a watershed basis. In •the 
agricultural lands, the practices should be ainied 
at reducing the energy of the rainwater and ,the 
maximum in situ utilisation of incident rainfall 
run-off collection, storage and utiliSation · -by 
proper land use management. These aims can
not be achi~ve<! by any ~i)lg!\l measure. Hen!!_e, 
the most sc•enhfic, practical and economic way 
is to make an integrated use of biological cultu
ral and mechanic~! measur~s of conservation: 

7. 7 The prevention of damage to the ~and 
due to erosio?- and ·the repair of th\l dama11,e 
already done IS only part of !he solution. Viewed 
only in this context, soil conservation means a 
process of adoption pf anti-erosion measures to 
prevent s~il loss. However ·!h~ concept of ~oil 
conservahon has broadened With time to meet 
the requirements of productive and efficient use 



of land. Thus, soil conservation means a 
change over from neglectful and wasteful use 
to intelligent, protective and fruitful use of la!Jd. 

7.8 The soil conservation practices can be 
grouped into two categorie~, biological and 
fl!echan.ical. Biological prac!ice~ seek to pro
VIde smtable cover !o the !and and to build up 
f7rtility _of t~e s51il. These include crop rota
lion, s1np croppmg, mulches, manuring, affore
station, growing of grass~ legume~ and sod
farming crops. 

7.9 As supplementary lnd complementary to 
the iological methods, mechanical practices slow 
down the flow of surface water, impound- water 
for a longer time to enable most of itl to percolate 
and allow surplus run-off to flow at non-erosive 
velocity. These include contour cultivation, 
contour bunding, terr!JCillg !<lc. 

7.10 In planning an impmved soil and water 
conservation and utilisation system, ·the charac
·teristics of soil and climate as well as farm 
sizes and the human,· capital, and power rl)
sources must be considered. Considering th~se 
characteristics, some of t!Je specifications of an 
improved soil and water conservation and 
management system for rainfl)d cropping areas 
as designed by the ICRISA T are as fo!'lows :-

(i) Avoid large coneentr!!!,ion of water and 
large streams except in a protec!lld 
grassed water-way. 

(ii) Lead the water slowly off the land in 
small streams uniformly spaced over the 
land ( wa,tershed) ~o as to reduce erosion. 
increase water-intake opportunity time 
and provide drainage during prolonged 
rainy periods, especially on deep black 
soils. 

(iii) 

(iv) 

(v) 

(vi) 

Provide year-round protection against 
erosion, even during the occasional 
storms of the hot dry season. 

Establishment in the drainage w11ys 
grasses which are highly productive and 
palatable so as to provide nutritious 
forage for milch or draught animals and 
to protect against erosion of the drainage 
way. 

Use 11 combination of forage legumes and 
grasses to mininlbe nitrogen require
ments and provide more nutritious 
forage. 

Provide 11 storage facility (lank) to 
collect and store surface run-off from 
high-intensity storriis' as back stopping 
for rainfed agricul!ure. (This is parti
cularly inlporlant in red soils and shallow 
black soils because of their low water 
retention capacity. However, !!. supple
mental water can always be us~d for a 
responsive post-monsoon seasop, crop in 
all §0~). 
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7.11 At ICRISAT !I 1vide range of soil and 
water conservation and management systems 
have been studied in natura! watershed to d~er
mine run-off, soil erosion, C:rop production, rain
fall usc etlicicncy, power-use cllicicncy, labour 
use eflicicncy and profitability in operational 
scale research using improved animal drawn 
inlplements. Conservation ·and management 
systems studies include fic!d, contour and graded 
bunds under fiat cultivation with single and 
double cropping, beds and furrow with double 
cropping at various slopes with and without 
tanks and shallow wells. The AH India Dry
land Coordinated Project, Hyderabad bus also 
been carrying out number of schemes. These 
findings are now available. What is important 
is that these should now be transferred to the 
cultivated fields by carrying out further oper!l
tional research to the l)xlent necessary. 

7.12 The Committee has already dealt with 
in great detail the orga!Jisational and othlr 
changes necessary for :u.lopting comprehensive 
conservation schemes. Some of tllC botllenccks 
which could be identified arc, to mention a few, 
the capital outlay may be high, lack of adequate 
trained personnel oriented !o the planning anJ 
execution, necessary realignment of holdings 
and lack of upto date land records. These 
bottlenecks may be dillicult to remove but 
would have to be removed for the success cf 
the programme. The Commi·ttee is quite aware 
that the economic ·conditions of the farmers in 
these areas is poor and free self-labour avail!]
bility of the farmers is low. There arc practical 
di!liculties in mobilising self-labour for subsi
dised working through extension methods under 
the Soil• Conservation A'ts. All these have 
resulted in the concept of integrated watershed 
management being rarely achieved, particulmly 
when a large number of farmers arc reluctant 
to join in the working. At the same time any 
soil conservation programme would be self
defeating unless the people on whose lands tl1cse 
arc carried oun are not only involved in it effec
tively but have some stake in improving the 
land and maintaining it. The Committee has 
suggested certain ritcasures in this regard in 
Chapter 4 of its report on "Development of 
Backward Hill Areas" and would like to reite
rate the same here, namely :-

(i) that the existing practice of subsidi~ing 
private works on farmers' lands should 
be continued. 

(ii) If there are any works on the private 
lands like construction and renovation of 
risers, which would benefit not only the 
land on which they arc located but also 
other lands belonging to other farmers, 
these should be treated as items of bene
fit to the community. and financed to the 
extent of 100 per cent by the State; and 

(iii) the existing practice of financing the 
soil conservation programme on com
munity land on 100 per cent basis should 
conf4iue. 



7.13 The Committee understands that there 
is some amount of confusion in the fuiancing 
of farm ponds. Farm pcnds may be of twc, 
kinds-( I ) farm pond to be utilised by !he 
land-holding itself, and (2) farm pond to be 
utilised on a joint basis by more than one 
holders. Whcr« the farm po!ld is for the ben~lit 
of the holding itself, the exp"nditure has to be 
met by the farmer subject to such subsidies as 
are available il! the Staie for the farm pond 
scheme for vanous levels of holding. For 
joint farm ponds, similarly the level of subsidies 
available in the State for such joint enterprise 
will have to be followed. The §ubsidies va_ry 
from State of State. 
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7.14 Soil and moisture conseratvion is a 
complex subject which calls for appreciation- of 
role of other technical disciplines besides domi
nant involvement of· a particular discipline. It 
is necessary to devise a cadre of soil conserva
tionists wiVh basic background such as fores!s, 
soil science, animal science 01 agriculture engi
neering. It is equa!Jy !1\!CCSS!!fY to acquaint fl1e 
policy makers, administrators and financiyrs 
with the role of soil conservation in the area 
of national regional priorities affecting various 
development programmes of th~ country. 



8. DEVELOPMENT AND MANAGEMENT OF IRRIGATION 

Since water is the most scarce commodity 
in drought prone areas, developmen~ and 
management of irrigation a~sume$ special signi
ficance, Some areas have existing irrigation 
works to utilise surface and ground wat_!:r 
sources. But to derive· maximum benefit from 
these works, mos~ of them have to be im
proved. There are also certain on-going irri
gation projects in these areas. Improvement ·of 
the existing works and completion of the pro
jects under construction have to be accord~d 
high priority in the overall strategy of develop
ment. 

8.2 Even with the improvement of existing 
works and the completion of projects under 
construction, the bulk of the drought prone 
areas will continue to be dependent on ramfall. 
The Irrigation Commission has, therefore, 
rightly emphasised the need for investi~atipns 
into further possibilities of increasing irngation 
by both surface and ground-water. We fully 
endorse this view. 

8.3 An anaysis of the status of irrfgation in 
the districts selected by DPAP and identified 
by the Irrigation Commi5sion (a total of 87 
districts) shows tha,t the average area irrigated 
as a percentage of gross cropped area is about 
15 per cent. There is some preliminary da[a 
that indic~tes that in some of the districts like 
Cuddapah in Andhra Pradesh, Ahmednagar in 
Maharashtra, Bellary in Karnataka, Coimbatore 
in Tamil Nadu and some districts in the Ganga 
basin, irrigation coverage could b!l raised to 
more than 30 per cent by utilising the surface 
and groundwater resources in the basins. No 
doubt, further detailed inve~tigations will b~ 
necessary even in !hese areas. 

8.4 Most of the di~!ricts identified as droug1lt 
prone have, howeve.r, poor irrigation. A~c~rd
ing to our informahon, as many as 32 dtstncts 
had 10 per cent or less of the cropped area 
under irrigation from various sources at !he 
beginning of the Fourth Plan. 

8.5 The Irrigation Commjssion has computed 
that, at present, about 13 per cent of the cropped 
area of the drought affected region is Irrigated. 
This is likely to rise to about 19 per cent when 
the schemes under execution are completed. 
Even so, as much as 81 per cent of the croppe:l 
area will remain without irrigation. In the 
drought areas of Gujarat, Madhya Pradesh, 
Maharashtra and Karnataka, the position will 
be much worse. The Irrigation Commission had 
suggested the following priorities in any pro
gramme of development of irrigation resources 
in the drought prone areas :-

( i) Improvement of existing irrigation works 
so as to stabilise/ extend irrigation 
throuoh available water supplies; .. v . 
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( ii) Expeditious compl~!ion of irrigation 
projects which have already been taken 
up. 

(iii) Investigation of further possibilities of 
increasing irrigation from surface and 
ground w:ttcr source§. · 

8.6 Even after the iocal water resources nrc 
fully utilised ~hrou~h proj~c-ts ;md schemes. being 
constructed, tnves!tgatcd and planned, the gross 
area likely to be brought under irrigation in 
moSf of the drought prone areas would still be 
considerably Jess than 30% of the cropped nren 
and would continue to be acutely deficit in 
regard to their water needs. -

8.7 The most sfriking feature of the drought 
prone areas is the absence of sizeable irrigation 
sources such as perennial rivers. Consequently, 
small worsk such as tanks, bhandaras and 
dugwells constitute the most important sources 
of irrigation. A large number of these worl<s 
have at present structural and other deficiencies 
which need to be removed in oider to improve 
their performance. In certain areas, where 
ground-water level is low and irrigation from 
wells is precarious, attention may have to be 
given towards construction of percolation tanks 
and check dams on a wa!crshed basis. Such 
tanks/dams do not provide direct irrigation but 
they are helpful in firming up water supply in 
the nearby wells. 

8.8 Whereas a lot can still be done by tap
ping available surface and groundwater re
sources in the drought prone districts, it hils 
long ago been realised that amelioration of 
drought prone districts can only be carried out 
effectievly by transfer of water from more 
richly endowed basins to the drought prone 
areas. Many of the major irrigation projects 
designed and executed af!cr freedom performed 
this important aspect of inter-basin transfer to 
poorly endowed basin>. Particularly, the 
Bhakra Canal system is a standing example of 
inter-state co-operation and collabora!ton in 
transferring water of the Indus Basin obtained 
by partition, to ameliorate the desert areas of 
Rajasthan and Haryana. In future plannin~. 
strategy will have ,to be ensured that such inter
basin transfers are systematically developed and 
relief given to drought prone areas, particularly 
those which do not have much of natural 
precipitation. 

8.9 As per Dr. K. L. Rao (India's Water 
Health-Assessment Uses and Project!;), New 
Delhi, 1975, the total' quantity of water availa
ble in India is 19,000 million grms. Out of 
this, 16,45,000 q.ms. is through the river 
systems. While there is an adequate ·amount 
of water to sustain even 900 million people in 
India in 2000 A.D., there are a number of 



difficulties in actually using the available water 
due to unequal distributio9 of water resour~s 
in India. Two-thirds of the total water availa
bility in the country is confined to the north 
of the Tropic of Cancer, but the cultivated areas 
to the south of the Tropic of Cancer constitute 
50 per cent of the Tropic of Cancer, the wastern 
portion is quite deficient if! water availaiblity. 
It is in these areas that drought prone areas 
arc ·located. 

8.10 The Irrigation Commission recomended 
inter-basin transfer of water for the develop
ment of drought prone areas. Its recommcnd;t
tion was also endorsed by the National Com
mission on Agriculture. In 1972-73, the then 
Central Wtarc and Power Commission formu
lated the National Water Grid Scheme. Under 
this scheme, it was proposed to inter link the 
various major rivers and transfer the surplus 
flows to areas of deficit ~upply. Th(l scheme 
comprised two main groups of water transfer 
links : one extending from east to west and the 
other extending from north to south-we~t and 
south. Subsidiary links, branches and con
nectors with inter-basin and local projects and 
other service utilities were also proposed as the 
main features of the National Water Grid. 

8.11 Under the National Grid Scheme, it was 
perceived that taking the main link canal through 
all 1hc drought. regions will not be feasible nor 
economical, but it was also realised that if the 
alignment is taken along the most economical 
route there will be many drouhgt areas which 
will be far away from the main artery. It was, 
however, found that .the requirements of drought 
prone areas can· be met by one or a combination 
of the following methods :-

(1) Water may be released along rivers 
which can be picked up en route a!ld 
conveyed 1o the needy areas by means 
of link canals; 

(2 J Stibsic.liary links can be es)ablished from 
·the main link; 

(3) Exchange of water rights in the up)lcr 
reaches; water flowing in the rivers 
which were previously earmarked for 
down-stream, water right can be met by 
equivalent amount llf water from 4he 
Grid for usc in the lower reaches, wher~ 
water of the river was being used. 

8.12 The Committee wculd also like to draw 
the attention to lhc observations made in the 
Sixth Five Year Plan (1980-85). 

"Apart from the expeditious and efficient 
harnessing of the locally available water re
sources, formulation of a National Pian would 
be necessary to !ransfer waters from one 
system to another in order to utilise the sur
plus waters ·to meet the needs of drought 
prone and water deficit areas in the country. 
The need for transfer of waters from the basin 
for utilising part of th~ surplus water to meet 
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4he needs of the drought prone areas in the 
country has been recognised. The Centra 
Water Commission has already taken up 
studies to deternline the quantum of shortages 
and surpluses in location and time in eac~ 
river-basin and sub-basin. These stiudies will 
include among others, identification of 
drought prone areas, availability of 
water at present, potenti<!l of harnessing fur
ther water available locally and possibilities 
of transfer of waters fwm areas having sur
plus water. Proposals fer inter-linking of rivers 
are also being studied and work in this regard 
will be continuing in th~ Six!h Plan." 

8.13 These are no doubt gigantic plans and 
would take their time for execution and transla
tion into reality. The Committee, strongly urge 
that necessary studies and investigations for 
formulation of a National Plan to ·transfer water 
from one system do ano:her--in order to utilise 
the surplus water to meet -the needs of drought 
prone and deficit areas in the country should be 
given a very high priorily. It is only when the~e 
plans are executed that !h.! pic!ure in the drought 
prone areas would urdergo a substantial change. 
Till then, the Nation would have to be content 
with taking such other measures, as are feasible 
for t.he . dev~lopment Qf drought prone areas 
kecpmg m mmd the constraint that adequat 
water resources would not be avrulable. 

8.14 The schemes of inter-basin transfer of 
river water would take a very very long time to 
fructify, even if they arc found technically feasi
ble. In .the meantime, it is the local source of 
ground and surface water, to whatever extent it is 
available which will have to be harnessed and 
reliance placed in the drought prone areas for 
~ringing more area und~r irrigation This under
hnes, among other thing the need for a quick and 
early compJ·etion of hydrological surveys in these 
areas. Recently, there has been a growing 
awareness on the part of th(l States to undertake 
these surveys. The Committee would strongly 
urge that this programme should be stepped up 
and both the Central Ground Water Board and 
the State Ground Water organisations should 
co_mplete the . h~drological surveys of all )he 
and and sem1-and areas as per a tiple bound 
programme. 

. ~-1? Even with full ~'l:ploitation of _possible 
1mgahon programmes in the drought prone 
district and with all transfers of water from other 
basins, and may be possibly on a national basis 
water will still remain a very valuable commodity 
for agriculture and human development. It is, 
therefore, necessary to ensure that available 
water is ut~lised to t'he maximum in improving 
the economics of ·the areas. The National Com
mission on Agriculture had pointed out that in 
such areas our objcctve should be to get maxi
mum re!urn out of every unit of water. This 
necessanly means .that waste of irrigation water 
should be avoided. Secondly, the crops should 
~e. so selected that ·they give maximum produc
tlVlty for the water used. Studies in Gujarat 



had shown that in the ground water exploitation 
.the farmers of Gujarat are even now wasti!Jg 
as much as 50% of the water in their anxiety 
to irri,gafe their crops sufficiently. Crops give 
a maxunum re!um when the evapo-transpiration 
balance is maintained during the crucial periods 
of crop growth. In other periods, slight stress 
can be stood by ~he crops without serious 
damage. A little underwa~ering in the other 
period is not a serious cons!raint. On the 
other hand, the mentality of sufficiency of water 
leads to too much watering throughout th~ 
season in order to save productivity. Here, 
there is a need for the l;~boratory to get close 
to the land in translating the principle of 
proper and economic water )JSe. 

8.16 This brings out the necessity for mak
ing better use of available water in drought 
prone areas to 'give· maximum coverage in irri
gation by selection of crops needing lower water 
duty and by rigid control of water u~ed in t_he 
irirgation systems by bringing into effect all 
aids for such ci:>ntrols like lining of canals, 
canals control, land §haping, field channels, etc. 
The Committee would strongly urge that !he 
objective in all sources of irriga,tions in the 
drought prone areas should be to get maximum 
return out of ~very unit of water. 

8.17 Precipitation being jaw, it will generally 
be found ·that surface irrigation projects will 
have a command much l.l!rger than what the 
stbrage water can irriagte under the present 
principles of irrigation. Similarly, the command 
of a ground water resource or a lift irrigatiml 
resource will be much larger than what !he 
irrigation system can cover U!lder pres~nt princi
ples. In Rajasthan, it has been noticed that 
where there is an irrigation well, water is 
supplied to the families in the command on an 
equitable basis so that all families can benefit. 
Recently, in Gujarat, !! simi!!lr system is being 

· followed and it is reported that it has the accept
ance of the farmers. In the desert development 
programmes, in the Banaskantha disrrict, where 
deep tubewells had bee11 sunk, this · principle 
has been e~tablished. When the J aikwadi system 
in Maharashtra was examined, it was proposed 
to enforce this system there also. In the Tunga
bhadra irrigation project, only !I perce!)tage of 
the command in each 'chak' was given irri
gation. The entire irrigatio!l system in Punjab, 
Haryana and Rajasthan is based on the sys!em 
of a fixed amount of water being given to each 
family under the commnad based . on his hold
ings. In pochampad · irrigation project in 
Andhra Pradesh, the quantity of water for the 
kharif and the rabi programmes is similarly 
controlled. All these systems, except the deep 
tubewell sy~tem in Gujarat, are based on the 
principle of giving each family an amount of 
water proportional to the area of his holding 
based on a general calculation of availability 
of water where there is a serious constraint of 
water in irrigation system, there is need for 
much more equitabl<; distribution of ;~vailable 
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water keeping in view t)1c principl~ of social 
justice. 

8.18 In Pune district in Maharashtra, 
Dr. Salunke had tried !o introduce a method 
of guaranteeing each fam1ly water for -!wo acres 
only ou~ of a pump irrigation system. Though 
the farmers agreed in the initial stages to such 
a distribution, later on it was found that serious 
litigation developed. The Government pf 
Maharashtra found that for such equitable 
distribution of water, proper legislation should 
be introduced so that such irrigation system in 
particularly bad drought areas may automati
cally control the distribution under a legal 
process. In the extreme drought areas where 
such equitable distribution has to be done, it 
will be found that alternative programme of 
development of the families arc generally non
existent. These arc the areas from which larg·e 
scale migration takes place during bad drought 
years. Our first objective should be to ensure 
that each farmers family in the area gets a 
reasonably firm base for his economy so that 
in serious drought only marginal help will be 
needed for the family. Thereby also large 
scale migration of men and cattle can be prc
ven!~d. There is, therefore, justification for 
bringing in the principle of social justice and 
equating ·the distribution of water to the families. 

8.19 The point fu be considered is how best 
this principle can be achieved. There can be 
no dispute that one individual or a number of 
individuals should not be allowed to own and 
get the benefits of the limited number of tube
wells or other irrigation f.1cilitics which may be 
found feasible in terms of identified grou!ld 
and surface water resources. Such individuals 
can turn themselves into "water lords". Just 
as ceiling on land hoiding is considered an 
essential element in agrarian policy, an appro
priate ceiling on --.. ~atcr holding" must be 
deemed necessary in any appropriate strategy 
in development of drought prone areas. Even 
in developed countries like USA, such a ceiling 
has been introduced. I!t the Imperial Valley 
Irrigation System, there is a ceiling in supply 
of water from different irrigation systems t.:> 
individuals households, irrespective of the land 
owned by him. It is up to the individual how 
much land he would like to irri~ate with the 
available water allocated to h1m. Similar 
attempts have been made in tlhis country. 

8.20 What is essential is that the limited 
water must be put to optimal use. This requires 
not only rationing of water but also banning 
the growing of such crops as require heavy 
irrigation like sugarcane, paddy, etc. The 
Committee would stron~Iy urge that such an 
approach mu~t be brough! ahout, if necessary 
with legislative support. 

8.21 Another obvious aspect is tha\ there 
must be concerted effort towards avoidance or 
water losses. An experiment conducted in th~ 
Ka.rimnagar District of Andhra Prad~'h r. few 



years ago indicated that ~ven dugw~J.ls, which 
ordinarily had adequate wa1er to provide irri
gation for 2-3 acres, could irrigate 3 times the 
areas if proper water management practices like 
land shaping, field channels and suitable changes 
in the cropping pattern would be introduced. 
If such an arrangement could increase the irri
gation potential even from dugwells, its poten
tial for other irrigation sources whether canals, 
tanks, tubewells ate. would be much more. The 
CommiHce, would, therefore, urge that i! should 
be enjoined on all concerned that wherever au 
irrigation scheme of whichever type exists or 
is taken up, utmost priority should be given 
to the introduction of optimum usc of water 
practices. This alone would go a long-way in 
mcreasing 'the protection available !o the far
mers in Htese areas. 

8.22 Surface irrigation systems are at pre
sent designed purely on gravity. In badly 
drought affected areas, the lift irrigation device 
can also be utilised for giving relief to areas 
at a higher contour than the irrigation channels 
passing through the area. In middle India, it 
ts ]"cnearlly noticed that in major irrigation 
schemes main canals pass through deep cutting 
in several reaches and higher lands on both 
sides may be drouhgt utfectcd. It is dcsirqble 
that where such situations exist, relief is given 
to the drought affected area by suitable lift 
irrigation projects. The Commit,tce is informed 
that such li£t irrigation projects under the Nagar
junasagar irrigation systems in Telengana lire 
working extremely well. 

8.23 The Committee notices that generally 
minor irrigation scheme~ of surface reservoir5 
are not designed and constructed for commands 
less than in some States 200 acres and in some 
States 100 acres. This is· due largely because 
of the responsibility of such works being C_!~~t 
on Irrigation Departments, which are not 
atluncd to design and undertake small projects. 
In drought prone areas the precipitation has to 
conserved on a watershed basis starting from 
the highest available point for storage and gra
dually going down and trying to hold back a~ 
much of the precipitation as possible within 
the wu1ershcd. Thts will require a system of 
designing small ponds and minor trrigation 
reservoirs for very small areas of command. The 
construction will b~< simple. An organisation 
will have to be given the responsibility for 
planning such water holding structures on a 
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watershed basis in drought prone areas. The 
obvious organisation would be !he soil conser
vation organisation suitably strengthened with 
the necessary expertise. But on this ,the Com
mittee will not express any finn view but leave 
it to each State to design their OW!J. ~truc~ures. 

8.24 Ground water exploi!a!ion and conjunc
tive use of ground and surface water will be au 
essential ingredient in agricultural di<V!<lopm~nt 
plan of drought ·prone areas. In some of the 
arid and semi-arid areas the ground water is 
saline. fn such specially difficult areas, a 
proper planning of conjunc~ive use of saline !J!ld 
fresh water and adoption of suitable agronomic 
practices and selection of cultivars tole
rating some salinity, wilt all have to be fitt.¢ 
into the programmes. Th~ objective i~ maximum 
usc of whatever water is available. In this 
context, the large scale experimentation by 
Haryana of utilising saline ground wat!lr in !h~ 
canal sy~em would be wor\h looking into. 

8.25 Percolation tanks h;~.ve special value in 
drought prone areas in holding up the ground 
water level af~cr the monsoon season. I~ !1!15 
now been accepted that construction of su.ch 
percolation tanks would be ;m ~ssential part o~ 
drought prone area ameliorl!tion progranune9. 
Such programmes will not give the maximum 
benefit unless the down stream open wells are 
constructed and as far a~ possible facilities 11re 
given to the small and marginal farmers !o 
utilise the ground wa:t~r below the p~rcolatiQ!! 
tanks. 

8.26 Whilst there is ;t general cry for inore 
irrigation water in drought prone areas, ~he 
Commi~tee in its discussions with the Maha
rashtra authorities came· across a peculiar f£la
ture. Dr. V. S. Page who has done a lot pf 
rura.J development in Maharashtra mentioned 
that he bad identified more than 3000 reservoirs 
and percolation tanks in the drought · prone 
areas of Maharasbtra which hold water, but that 
is not now being utilised for irrigation." He 
suggested than the Commi~tce should look into 
this problem. It is not unlikely that a similar 
situation exists in oiher par\S of the country. 
The Commilitee recommends .that immediately 
the present stage of use of \he reservoirs in !h~ 
various drought prone areas, the system of 
reclamation and the cropping pattern may be 
investigated quickly and, at least, within the 
next year a proper plan of maximising the use 
of such water drawn up. 



9. CROP PLANNING AND PRODUCTM1Y 

Approach 
The Committee, at the outset, would like to 

draw pointed attention to- the fact · in the 
drought prone areas, one of the foremost tasks 
is to move in the direction of a proper ecologi
cal balance in water, p)ant, soil, animal and 
human population. As pointed out by ·the 
Committee earlier, there is historic evidence to 
show that several ;!reas, iiow compnsmg 
drought-prone areas, were at one lime blessed 
"!ith pro.ductive agriculture~- Serious and per
sistent disturbance of the ~cological balance in 
these areas contributed fowards their decay. 
Hence, therefore, it is essential to evolve a 
proper approach to crop pl11n!ling in the drought 
prone areas - whether arid or semi-arid-with 
a view t.o ensuring that · a proper ecologic~ 
balance m all· the relevant factors pointed out 
above i§ achieved. · · 

9.2 The Committee i~ qui!e cognis;mt of the 
fact that it is no easy task. It not only involves 
a distinct and deliberate reversal of the trends 
which have persisted in these areas right dow!l 
to the recent years, but also necessary support 
and extension to see that the farmers would 
be persua~ed to adopt the right approl!.Ch toward~ 
crop farmmg. 

9.3 That this is so would be clear from a 
few facts available for ~orne years and areas. 
In 1951 the area used exclusively for grazing 
in wesfern Rajasthan was 13.09 million 
hectares. Over ll period of ten years i.e., by 
1961, this area had declined to 11.04 million 
hectares, a trend whiCh i§ still visible, although 
exact statistics are not readily available. On 
the other hand, the population of grazing 
animals increased from 9.4 million to 14.4 
mi1lion. In other words, during this period of 
ten years, while grazing area declined by 15.6%, 
the population of grazing 11nimals increased by 
53.2%. 

9.4 In terms of FAO Land Use Capability 
Classification, ~and usc capabi)i:ty consists of 
eight classes with Class l comprising of lands 
which have hardly any ~oil or climatic limita
tion and are, therefore, c;tpable of giving return 
from a wide range of plants with simple manage
ment without any risk qf deterioration. From 
Class I onwards, the degree of the limitations 
increases progressively upto the last class, i.e., 
Class VIII, which comprise§ of lands that have 
so severe soil or climatic limi•tations that n.o 
signilicant commercial• ·usefulness i§ obtained 
even from pastures or forestry with best 
management. In between upto Class IV, lands 
are considered fit for arable farming though 
under increasingly careful management from 
Class I to IV. Class V lands have even 
more severe limitations so that these are not 
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suited for crops even with feasible intensive soil 
conservation measures and, therefore, their use
fulness is limited to only pasture or pem1ancnt 
~ree vegetation. From Class V upward~ increas
mg care by way of deferred grazing is required 
for sustained production even under these land 
uses. 

9.5 Sizeable parts of the area in the drought
prone districts, particularly those falling within 
the arid and semi-arid zones belong to Class 
V and Class VI in terms of this Land Use 
Capability Classification. Essentially, these are 
~ands fit for being used for conservation purpo
ses only. However, in actual practice, there 
has been a growing ~rend towards bringing 
these areas under crop fanning. Crop husban
dry has thus been taken the marginal and sub
marginal lands. The areas which were previ
ously pastures and grazing lands have been 
sought to be brought under the plough. In some 
of the relevant districts there has been an 
increase of about 45% in the crops area during 
the last two decades. This has tended to link 
the economy of these areas to more and more 
precarious crop farming. 

9.6 The important point to be considered i~ 
how to reverse this trend. The Comrnitke lms 
~ready pointcq out in the rch:vant chapters thnt, 
g1vcn the necessary support, the technology 
makes it possible today to provide greater 
income to the farmer from the lands unlit for 
crop farming by putting these marginal and 
sub-marginal lands under pasture, horticuhure, 
afforestation, etc. Why is it that, despite the 
technology being available and its economic fea
sibility established, still the farmers arc not 
changing over to new pattern? The trouble is 
that every household is anxious to somehow 
produce suflicient foollgrains of the varieties 
most prevalent in the area. This basic fear 
dominating the farm population is the possibi
lity of drought and famine, forcing it to pro
duce as much as he can do, not only to meet his 
current consumption, but also for a carry over 
for the next year when the food crops may fail. 
This fear complex leads to bad land use and 
anyhow it does not satisfy the requirement for 
food-grains. If the farm population is to be 
brought out of this fear complex and persuaded 
to change the present pattern of land usc, there 
must be some guarantee that they must get 
their food requirements throughout the year at 
a reasonable price and the type of food required 
by them from nearby f<Lir price shop. The 
country with its vast distributing organisation 
should now in a position to give this gua
rantee provided the requirements are estimated 
in detail at the block level, adjusting the 
requirements to the changes in cropping pattern 



that have taken place and providing the neces
sary foodgrains throughout the season at nearby 
fair price shop. This is the first essential and 
foremost support for a proper land use strategy. 

9.7 The next step is to prepare an inventory 
of the natural resources ol all arid and semi
arid lands. The Committee has cmpha§iscd 
this aspect in para 4.12 of the Chapter on 
"Strategy of Development" and would reiterate 
that the topmost priority in ·the drought-prone 
areas must be given to prepare optimal la!Jd 
use and land capabiliy maps, which will pro
vide the basic guidelines for planning for agri
cultural and other development. 

9.8 Once such maps are available, it would 
be necessary for the concerned planning and 
development authority in ihe area to draw pla!JS 
to take up relevant developmental strategy for 
such lands as are found unfit for crop cultiva
tion, or arc in a position to give better return 
if diverted to uses other than crop farming. The 
Committee considers this us a very essential gep 
not only for proper land usc, and improving the 
productivity anu economic conditions of the 
people living in these arcus, but also in restor
ing the ecological balance which would go a 
long way in not only improving the conditions 
of lhe people in these areas but would also be 
in the larger national interests. 

Improved technology for crop farming in dry
land areas. 
9.9 Having outlined !he concept and approach 

towards crop farming in the drought prone 
areas, the Committee would now like to take 
up as to how the crop productivity can be 
increased in such lands as arc considered fit 
for crop farming and production. 

9.10 The problems of crop production are 
many and vary from region to region. More 
important arc :-

(i) Water limits successful raising of crops 
in drought prone areas. The main 
~ource of water in these areas is raiu. 
The rainfall is erratic, inadequate and. 
concentrated within a short period. There 
are usually a short or long dry spells 
between on set and c_essation of rains. 

(ii) The nature and properties of soil vary 
widely from region to region, aQd even 
within the same region. Soils may be 
deep, shallow, light or heavy. Alluvial 
soils_, red soils and black soils are found 
in these areas. Heavy and deep soils 
such as black soils arc fairly retentive of 
moisture whereas the red soHs are light 
and shallow and poor in water-holding 
capacity. The soils may be flat or 
undulating. 

·(iii) Weeds are harmful on all crop lands, 
but they are more damaging on rain-fed 
lands where available rain water is in
adequate to suppor! healthy crop growth. 
These weeds compete with crops for 
water and nutrients. 
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( iv) The investment cap'!city of the farm 
families in t.hese areas is generally poor. 
Lack of sufficient power and labour in 
time of often come in the way of timely 
completion of tillage operations. 

9.11 As pointed out by th~ Committee, 
technology is now available to a very large ex
tent for improving productivity in these areas. 
The: All India Coordinated pJoject for Dry Land 
Agriculture as well as the International Crop 
Res1:arch Institute for Semi-Arid Tropics 
(ICRISAT) in Hydcrabad, and so also a 
numi!Jer of State agricultural universities and 
other Central Research Institutes have done 
poin(:ering work in tllis regard and have succeed
ed lo a large extent, in evolving a fairly sound 
technology to improve dry-la!ld agri<;ulture. 
Technology now available i~ able to maximise 
the bt:nefits of good seaso!l and minimise the ill
elfects of an unfavourable one. The agricultural 
scientists claim that the challenge posed by 
erratic monsoons has been met to a consider
able extent at the technology level. · 

9.12 Successful dry land agriculture requir~3 
a two-pronged strategy. When the monsoon is 
normal, it should be used most effectively. Mak
ing the best of it involves a good deal of atten
tion and work-the best varieties, the best prac
tices, inter-cropping and, so on. The second 
part of the strategy comes into operation the 
moment the weather turns abberrant. This 
approach must outline for each agro-ecological 
region. the list of anticipat9ry measures and alter
native crop strategies !h<lt ought to be adopted 
when there is evidence of the incidence of 
drought. This krnd of programme involves steps 
·like:--

(a) Maximising produc!ion and altering crop 
pat·terns, when necessary, in irrigated 
areas; 

(b) proper developmen~ and management of 
irrigation sources; 

(c) 1_11id-s:a~on correctio!!_s ig crop planning 
m umrngated areas; 

(d) introduction of crop life saving practices ; 
and 

(e) building up to appropriate seed and ferti
lizer buffer to implement ·the drought 
croping strategy. 

9.13 There are crops that could give farmers 
something in return for his effort even ill un
favourable years. These are fodder crops. 
Mixed cropping system comes into full play in 
this situation. I.f one crop fails, another comes 
to the rescue of the farmer. In earlier days 
it was the mono-crop-failure syndrome that wa~ 
the spirit-crushing feature of dry land agriculture. 

9.14 It is important to treat all practices as 
a package because it is the cumulative effect 
that enables a farmer to raise crops successfully 
in :rainfed areas. n is needless to say !hat 



partial adoption of this package will not pro
duce the desired result. This is the task which 
the State Agricultural Development Organisa
tion in these areas musl\ take up in ri.ght earnest 
and gear up the ext!!nsion machinery as well as 
the input supply organisation towards this end. 
It requires a close and coordinated effort on the 
part of the various agen~ies involved in intro
ducing this package aporoach and all have to 
work together as per a pre-conceived cropping 
programme, based on proper )and use pattern. 

9.15 A map is attached showing the areas 
of deep and medium deep vcrtisoles (black soil) 
and low and medium vertisole in the country 
and the alfisols (red soils). On .this map 
is superimposed the pre~ent identified drought 
prone areas. It will be clear a.t a glance that 
most of the drought prone areas of the country 
fall within these soil classifications. Of course, 
in any mini-watershed !here may be variations 
but broadly these classifications give us a base 
fo~ designing our !and, water and cropping 
management in the drought prone areas for 
maximising return. 

9.16 The International Crop Research Insti
tute for Semi-Arid Tropics (ICRISAT) had. 
unde~aken village level ~tudi~s in six villages· 
in 3 agro-elimwtic zones of peninsular India 
since 1975 with a view to find out the rationa
lity behind some of the traditional farming prac
tices, e.g. rainy season .fallows, inter-cropping, 
etc. The impo~tant results which could help in 
evolving a relevant technolo~y for thes~:; areas 
have been summed up as follows :-

"In the deep Vertisol areas the practice 
of fallowing land during rainy season and 
planting it in post-rainy season is very impor
tant. This is more so in the case of small 
farmers than large ones. - Hence, any techno
logical advance facilitating rainy season crops 
in monsoon-fallow tracts, besides substantilly 
adding a double cropped area, can probably 
help small farmers more !han !arg~:; ones. 

In the largely rainfed areas (other than 
.those with extensive deep vertisol areas) the 
traditional practice of intercropping covers 35 
to 73 per cent of .1\ro?s er_opped. ar~a. Th~ 
extent of inter-croppmg declmes w1th mcreasc 
in irrigation. The small farmers again have 
a significantly higher extent of inter-cropping 
than large farmers. Tjlis indicates that ~ene
ration of a low cost new technology for mter
cropping may help less··end_owed areas and 
farmers more than the relallvely well-endow
ed ones. This suggest yet another of the fe.v 
opportunities where egalitarian objectives 
could be achieved by technological means a~ 
opposed to institutional means in the SAT 
areas. This has significant implication for 
research resource allocation. 

As revealed by the number of crop com
binations (as high as 84 in a single village), 
the traditional inter-cropping is highly com-
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plex. This is partly ;m outcome of farmers' 
informal experimentation with crops· which 
could satisfy their requirements and also lit 
to agricultural environment of the re~ion. 
While evolving new inter-cropping technology 
the multiple objectives of the farmer such as 
security, profitability, employment and sub
sistence requirements of hi§ family members 
and cattle etc., should be taken into account". 

The juxtaposition of requirements of pros-
peolive watershed based l,!:chnology and th~ 
features of the traditional system of farming 
particularly land owner~hip and usage pattern 
gives an idea of the institutional constraints ~he 
technology is likely to fac~. Owing to indivi
sibility of integrated watershed-based technology, 
non-availability of individually-owned land 
parcels to constitute a ooifiposite mini-watershed, 
there seems no alternative to a. group actiun 
which can ensure management of land for higher 
productivity and conservation on a watershed 
basis. · In order to induce group action among 
farmers for prospective watershed technology, 
the latter will have to be highly profitable. 

9.17 Watershed based natural resource deve
lopment which involves the -optimum usc of the 
watershed precipitation through improved water, 
soil and crop management h.!!_s th\l potential to 
contribute significantly to .greater producJivity 
and resource conservation. The development of 
improved watershed managemept technology 
adapted to what farmers require, is a complex 
and long-term task, all1and use, including grass
lands and forests must bg considered. 

9.18 "Watershed-based resource utilisation" 
involves the optimum use of the watershed pre
cipitation for the improvement and stabilisation 
of agriculture on the watershed through imprnvc
ed water, soil and crop management. More 
effective utilisation of water for the production 
of crops can be faciliated by one or more of the 
following means :-

(i) Directly by impro11ing infiltration of rain
fall into the soil dnd !hus making more 
soil water available for plant usc; 

(ii) 

(iii) 

through drainage, collection, storage and 
reutilisation oJ run off; and/or 

by water recovery from wells after dc.:p 
percolation beyond the root profile. 

9.19 The need for development, conservation 
and management of land and wate.r resources is 
realised. However, many small farms and frag
mented land parcel-and often several different 
land uses-tlogether compose a watershed, their 
presence must be accommC'dated within efficient 
watershed development and management techni
ques. In many situations, group action may 
be required to attain the desired objectives. 

9.20 The diversity of environments encoun
tered in the SAT is recognised. The problems 
with regard to technology development and !he' 



transfer of new information lo farmers in this 
ecological zone are ditllculf to solve because the 
moisture environment is unreliable and because 
the appropriate practices will be compl~<x. 
Improved technology will relate to crops, variety, 
fertility, management, ta.ul development, water 
·conservation etc. In the'cnd, millions of small, 
often illiterate farmers, who have little capital 
mu~t learn to apply the tools of science to ex
tract more food and ultimately a better quality 
of life from their hostile environment. Com
promises must be found b!)lween private, short
term goals and common long-term objectives. 
The challenge is great. 

9.21 Until ll few years ago, little attention 
was pa_id to ~he semi-arid tropics (SAT) in, terms 
of agncultural research and with regard to re
source development projects. Except for cash 
crop ~griculturc on steep &lopes of considerable 
elevation, the crops and farming systems com
mon in most of the SAT (semi-arid tropics) 
have only recently caught the attention of scien
tists. In the past, some of the approaches to 
amcliomte the problems faced by farmers in the 
rainfed semi-arid tropics have been :--=. - -

(i) To meet drought by emergency relief 
programme; 

(ii) to leave fallow heavy soils such as verti
sols during !he rainy season in an attempt 
to accumulate a moisture reserve in the 
profile for growing a crop in the subse
quent dry season; 

(iii) to construct bunds as a soil and water 
conservation practice; and 

(iv) to develop irrigatiol! facilities. 

9.22 The "Crash" resource conservation and 
development schemes implemented as part of 
relief programmes have not resulted in improv
ing the stability and long-term productive poten
tial of the environment. Cultivated fallow on 
deep vertisols is questionable because of !_he 
erosion hazard, this practice also frequently re
sults in only a small portion of the total seasonal 
rainfall actually being used for crop production 
(Kampen 1977). It has not been possible to 
ide!!tify any r~su~ls of c.<:mtrolled experiments 
wh•ch show s•gmficant and stable crop yield 
increases due to moisture conservation by con
tour bunds in the semi-arid tropics of India 
,(ICRISAT 1976, ICRISAT 1978). Experi
ence with irrigation in the semi-arid tropics 
shows that conventional projects usually provide 
continuous water on a seasonal basis to crops 
with high water requirements such as rice and 
sugarcane ; they do not presently have the 
flexibility required to act in a supplemental 
fashion. Few serious etlnrts have been made to 
explore how the limited availabTc water resources 
can be used to stabilise and support larger pro
portions of rainfed agriculture for the benefit of 
a greater number of farmers. 

9.23 Thus past approaches to resource deve
lopment to increase agricultural production in 
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the Semi-arid !copies have achieved only Iimi 
ted success (Kampen 1974). These developmen 
efforts have not been planned and executed o; 
the basis of tile natura( drainage basins, no 
have they recognised !he b~ic climatologic im1 
soil characteristics of the semi-arid tropic: 
(Kampen and Burford 1979). Some of th1 
techniques discussed have undoubtedly ha< 
beneficial effects in limited areas. However 
they have not provided the -break-through in ~oi 
and water conservation and utilisation which i: 
imperative for rapid d!;V_!<!opment of agricultuf! 
in the semi-arid tropics. - -

9.24 The International Crop~ Research Insti· 
tute for the Semi-Arid Tropics (ICRISAT) ha: 
been doing intensive work on the land and wate1 
management and cropping on a watershed basi: 
in vertisols and- Alfisols not only in !heir farm 
at the Centre at Patancheru but in field level 
replications and improved t.~echnology studies- ln 
other parts of the country on farmers' /fields and 
elsewhere. Recently, 4I Ju_ly 1980, they have 
brought together the present state of research 
work i:n their Research Bulletin No. 2 on ''Farm
ing. Syst~ms Components for Selected Areas in 
Indm-Ev1dence from ICRISAT". It is evident 
from t~is Bulletin that !h\l. research is at a stage 
where •t can be !ran~lated mto the farmers' fields 
t~ro~gh the e~iension !Je{work: Certain geneia
hsahons have been attempted which seem to be 
substantially relevant {q_r DPAP. ICRISAT has 
also indicated the fui11her lines of research that 
will .be needed to bolster up the findings in these 
studies. The Committee cannot do better than 
quote !he objectives, the present position and 
ilhe gaps as slated in the ~ulle!in by ICRISAT:-

"Operational scale research on natural water
sheds at the ICRISAT- research centres has 
demon~trated !hat sub~tantial profits- '(after 
deductwn of .!Ill costs, including those rela
ted to capital investments) can be earned by 
more input-intensive farming . systems than 
those currently used by farmers. For the best 
systems on deep vertisols at ICRISAT pro
fits are in the range of Rs. 3000 per hectare 
while for the Alfisols ~hey are of the order 
of Rs. 2000 per hectare. However, these 
~ystems are COI)lplex and require several 
mputs,. before transfer to farmers, we need 
to ask if essential components of these systems 
c!ln be ide~tified. We must also niore pre• 
c1sely descnbe the agro-climatic and socio
economic conditions where specific compo
nents may be most appropriate". 

The above. shows •that where the best systems of 
deep V:erllsols at ICRISAT can be replicated, 
profi_ts m the range of Rs. 3000 per ha. can be 
obtamed and in Alfisols profits may be of the 
order of ~s. 2000 per ha. These are certainly 
levels wh1c-h can attract better agriculture in the 
drought prone areas of the country. 

9.25 ICRISAT has been c;~rrying out three 
types of watershed-based research in their farm 
at Palancheru with replica!ions elsewhere from 
1973. They h~ve carried out field scale laud 



management trials in (he villages frO!Jl 1975. 
Improved technology studies (SliT) have been 
carried out on variety, fertilisation levels, soil, 
crop and fexiility management methods and 
supplemental water where each factor was appli
ed at two levels, traditional and improved. 

9.26 ICRISAT w-atershed was laid out in 
1973. However, reliable mid meaningful results 
of the Vertisols and Alfisols watershed are avail
able from 1976-77. Certain things have been 
done consistently only surface grading of the 
soil by bullock and human power and fertili
sation and pest control ar9 done at mi~m.um 
farm level. 

9.27 Inve&tigations for deep Vertisols were 
aimed at developing management systems which 
could permit cropping both during rainy 3I!d 
post-rainy seasons. The broad bed and furrow 
system of cultiva!ion and improved lev~! of crop 
management have been found to facilj.Jate double 
cropping, either . seq!-lenti~l or inter-croppin~. 
This appears to be qmte smtable for deep Verh
so!s having relatively assured :Jchariif rainfall. 
This system has been simuhtted in a tyPical de~p 
Vertisols watershed of 3.5 hectare siZe whose 
data are prescribed in Table I. Monetary re
turns for a few years are also indi_cated. Detail
ed information is available for 1980-81 for 5 
deep Vertisols watershed and 4 Alfisols in tables 
2 to 6 (appended). Table -:1 presents the cdteria 
used in the cost and return analysi~. 

9.28 The all India Coordinat~d Re~earch Pro
ject for Dcyland _;\griculture has alsQ. bec:n 
carrying out extensive research and expenme1_1t~ 
ever since its establishment in June 1970, w1lll 
23 centres located in different agro-climatic 
zones of India. It had been ~heir endeavour to 
develop a graded technology to suit differe~t 
income groups of farmel'$ in the drylands. ~e 
emphasis has been to ai~ a! a stron~ base m 
crop production by cvolvmg good f~rmmg prac
tices as •the first step. Tllese p~achces- are low 
cost inputs and col.lld be earned out ~y the 
farmer within his own resources. Adopho~ of 
practices · like proper tillage, . e~rly s~wmg, 
clloice of suitable crops and vanehes, op!Imum 
plant population, weed and pest control etc. have 
been recommended. Some of tile recommenda
tions which are generally I:elevant to all. regio!IS 
growing tile rainfed dry land ~rop~ lire: \II~c\lsse!l · 
below. 

Year round tillage 
9.29 Timely completion of all farm ope_rations 

before tile rains is essential. The penod of 
crop growth is limite~ as the rainfal~ is concern
trated in a short penod. The. earher the sow
ing is done, tile lpnger the penod t_he crop has 
to grow and mature. Hence, tile tillage opera
tions should be completj:d before the onset o( 
rains. In im inter-cropping system it is necessary 
-to till or harrow immediately after the harvest of 
one of the component craps, as otherwi~e weeds 
take over ~and tile yield o~ longer duraftnn r.nm
poncnt is drastically redu~£d, 

Improved farming machinery 
9.30 The various dryland research over the 

last six years have idcnlified and/or fabricated 
several farming machinery. Various types of 
machinery are now avaibble at the respective 
centres. Their cost varies from Rs. 20/- (manu
ally pushed ~op dresser) to Rs. 4,000/- (trac
tor-mounted rig seeder). The costly implements 
could be supplied to farmers on hire s~rvice. 

Crops and varieties for efficient moisture use 
9.31 During the last 5-7 years, scientists in 

different regions have evaluatod all the important 
crops generally grown in the area for their rela
tive efficiency of production. On the basis of 
data obtained efficient :varieties/crops have been 
identified for different regions of the country 
and these are now available for use by the ex
tension machinery. The experience has been 
that change-over to improved crop varieties i~ a 
busic requirement to enable the growers to bene
fit fully from yield-based inputs, fertiliser, avail
able moisture etc. A comparison of the yield 
levels acllieved at the research centres af!d tho•e 
obtained by the farmers who continu~d using !he 
old varieties indicates that as against the average 
yield by the farmer of 2 -to 12 quintals p~~ 
hectare, yield in the re~>arch fields varied from 
8 to 48 quintals. 

9.32 Data is also available of the yields 
obtained from traditional and efficient use of 
crops which shows that a change over in the 
cropping· pattern would increa~e the farmer':: 
productivity and income considerably. The 
following !able brings this out clearly :-

Yield 
(quintal per bcclnrc) 

Area Traditional Crop Efficient Crop 

BeiJary Cotton 2·0 Sorghum 26·7 

Varanasi Wheat 8•6 Gram 28·6 
Agra Wheat 13•0 Mustard 20·8 

Bijapur Wheat 10·1 Sunflower 21 •0 

Ananthapur Groundnut 5•3 Sunflower 9•1 

Hissar Wheat 3•2 Tarn mira 16•1 
(Brucia Saliva) 

Source :-The nil India Coordinct<d Rcsc:<rch Project 
for Dryland Agriculiurc and Fcriohscr Usc-September 
1978. 

A study made in regard to Jowar programme in 
Ahmedanagr District of Maharashtra (Mahatma 
Phule Krishi Vidyapitll) reve~s tllat the aver~ge 
yield of traditional variety w~tcll was ~3.3 qum
tals per acre in good areas mcreased m respect 
of CSH-4 to 28-12 quintals in the case of CSH-1 
to 26.50 quintals and in respect of CSH-5 to 
23.50 quintals. 

Early sowing 
9.33 Early sowing. has several advantages, 

both general and specific. The _gener.al advan
tages arc better moistur~, sccdh~g VIgour an.d 
longer growing seasoo. !h~;. specific advantages 



arc avoidan~ of pests and disease~ such as 
shootlly on Jowar and dowry mildew on bajra. 
These recomendations for early sowing wil! have 
to be suitably modified ~o fit m with the princi
ples of seeding rain that has been enunciated 
now by Shri C.R.V. Raman in his agro-meteoro
logical analysis. The Committee has dealt with 
this in Chapter 6 on "Role of Agro-Meteoro
logy in Planning". The farmer will have to be 
prepared to sow as soon as 1he seeding rain 
occurs. This can only be done if the land has 
already been tilled after the pr!lvious harvest. It 
is sometimes suggested !!tat this tillage should 
be done after IJJc harvest at a time convenient 
to ~he farmer. In drought prone areas, disturb
ing the top soil after the kharif harve~t during 
periods of high temperatiirJ; and high wind ~n 
lead 'to serious soil erosion. The tillage to be 
effective and, at the same time, not de_structi_vc 
will have to be done just after the harves~ ~.., 
that the land sel!les dow!:] bJ;fore the tcmpera
,turc and wind increases. Al1ernatively the till
age will have to be done at a time shortly before 
the expected seeding rain so that erosion effects 
arc mmimal. 

Methods of sowing 
9.34 Poor stand estl!blishment is a major 

problem with most farm(!rs using bullock power. 
The traditional method of sowing is t~ open a 
furrow either with a slightly modified desi plough 
or a wooden hoe-drill and to distribute the seed 
either through an attach~ tube or direc!ly into 
the furrow by hand. Thp seed is usually covered 
by planking. It was ob~erved !hat mechani~ed 
sowmg gives better stands and subsequently 
better yields. Mechanised sowing is more -pre
cise. The proper number of s~eds are plac~<d 
firmly at a uniform dep\h into the moist soil at 
the optimum time after a rain. -

9.35 The mos~ important contributor to- the 
increased productivity of land in the drought/ 
prone areas is the utilisation of the land for 
a kharif crop wherever a kharif fallow, followed 
by a rabi programme, is the traditional practice. 
The analysis made by ICRISAT which we have 
reproduced gives the parameters for deciding. 
which areas are 5uitable for a kharif sowing. 
The Committee would recommend that based 
on this analysis a kharif ~owing shall be attemp
¢ed at the seeding rain in all thesll areas in 
drought prone zones. The technologists hav(! 
already devised suitable adjustment programmes, 
in case such kharif sowing is non-productive in 
any area because of low9st rainfall. Thll strategy 
devised for jowar and bajra is that if the rainfall 
pattern in kharif is against proper grain setting, 
the crop should be harvested for fodder and the 
ratoon crop taken as the rabi programme. This 
way the kharif moisture i~ any how availed of 
even in a bad year. In u ~ood year, an extra 
kharif crop i~ availed. Rab1 programme can be 
adjusted after the kharif programme which 
should be of a reasonabl~ ~hart period crop. 

9.36 Even if it is decided that it is not 
{!csirablc to ilttrog\lce a kharif crop -i!! !! kharif 
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fallow area for reasons explained abov(l, it is 
necessary that a sui!able soil cover is mai!Jtained 
in the rainy season on aa such lands. Wat~r 
erosion of kharif fallow !;mds is pervasiv~ de!e
rioration. This has to b!< prevented. The best 
cover would be a suitable legume fodder which 
can be grazed off before the regular rabi cu!~
vation is done. With the massive animal hus
bandry programme that i§ being attempted in 
drought prone areas, this will be a :w~lcome 
addition to fodder avail~bility. 

Plant Population 
9.37 Plant population density in relation to 

moisture is important for obtaining optimu!!l 
yields. There appears no need to cut dQ.wn the 
seed mtc of kharif crops simply because they 
are likely to suffer from intermittent moisture 
stress during their life cycle, provided varieties 
of right maturity crop suitable for the region are 
selected. Ib has been found that the new crop 
varieties perform best at population level lower 
than those recommended for the traditional 
varieties. This has been established at most of 
the research stallions. 

Inter-cropping 
9.38 This is sometimes called mixed cropping 

by farmers. It involves t_hc growing of two crops 
in separate rows in the same season on the same 
land, such as jowar and pigeon pea (Hydera
bad) groundnut and castor ( Anantapur) upland 
rice and pigeonpea (Bhubaneswar and Ranchi), 
jowar and pigeon pea (Indore) etc. In a normal 
year, this system gives higher yield/income per 
hectare than a sole crop. In ll sub-normal year, 
the drought toleran~ component (pigeonpea, 
castor) does not fail completely. Traditionally, 
farmers have discovered the compatibility of 
cretain crops and have minimised !he r:isk of 
production. In an inter-cropping systeni, the 
population of the base crop has to be main
tained at the optimum lcvd using full seed rate. 
It has been reported that in areas with rainfall 
of less than 500 mm., inter-cropping could be 
practised as an insurance against crop failure; 
In areas with 625-1000 mm. rainfall, inter
cropping has the greatest possibilty. However, 
it should not be used ip. the po~t-monsoon sea
son. Many crops have been tried at most of the 
stations. During the rabi ~easqn, crop mixtures 
have not shown any ~uperiority over sole crops. 
In kharif, crop mixtures yielded much higher 
income in some regions as illustrated in the table 
below:~ -

Crop Crop System Income 
(Rs. per ha. 

Samba Maize . . . 1,502 
Maize + Greengram 2,846 

Indore Jowar . . . I ,839 
Jowar + Groundnut 3,702 

B1ngalore Ragi 4,167 
Ragi + Chillies 6,433 

Dchra Dun Maize 2,825 . Maize + Soy~bcan' 3,348 



Sequence Cropping 
9.39 Some regions have bountiful monsoon 

rainfall followed by sonie- winter rain (around 
10000 mm total) and this has allowed traditional 
farming systems to be develpped on the basts 
of two crops a year (both kharif and rabi croos 
are grown at Samba, Ludhiana, Dehra Du'n 
Varanasi, Ranchi, Bhubaneswar, Jhansi, Rew~ 
and Indore). In areas with clay soils the mon
soon rains can make the soil unmanageable 
and large areas are often kept fallow. Th~ 
kh~rif rains are use? to fil! . ':!e soil profile wi•h 
f!!-Otsture and ~ ra~t crop ~~ grown. This prac
tice T!Da,y( be mev~table in ~orne regions ljke 
Bellary and Bijapur for want of adequate rains 
in June, July and August but, unfortui:mtely, 
some traditional fallow during monsoon is also 
practised in areas like Indore and Rewa where 
two crops can be r~adily grown. Newly demon
strated cropping systems using short-duration 
kharif crops and better sowing methods for the 
second crop make double-cropping l!asier for 
farmers over )arge lrac!s of land. 
Manures and Fertilizer Use 

9.40 Special efforts should be made to enrich 
the organic matter content of drylands. All the 
organic wastes of plimts,-cattle-dung, etc. should 
be incorporated into the soils as FYM or com
post. This practice will improve the soil struc
ture and their water holding capacities. Trials 
on fertiliser use for dryland crops have conclu
sively shown ,that these crops respond economi
cally ~o application o~ ni~rogen(N). 
Weed Control 

9.41 Farmers know that weeds are wasteful 
in crops. It is, however,-!iot generally realised 
that they reduce crop yields to unbelievably low 
levels. In those mvestigations, cultural and 
chemical methods of weed control were evalua
ted. The benefits from weed -control were 
very substantial in kharif season crop. These 
are summarised in the table below :-

Yield 
(quintals per hectare) 

Centre Crop W~!edS Weeds not 
controlled controlled 

Varanasi Upland rice 44•2 15· 5 
Agra Bajra 17·8 9·3 
DahraDun Maize 46·0 17·6 
Hyderabad Jowar 14·6 9·2 
Sholapur Bajras 17•6 1•2 
Rewa Upland rice 34•1 10·6 

The important point, therefore, is not how 
weeds are controlled but that these are control
led (culturally or chemically) to realise the fu!l 
benefit from the potential of new crop varieties, 
fertiliser use s:tc. 

9.42 Whilst various types of weed control 
have been experimented upon in the coordinated 
research programme, a pwper cost benefit ana
lysis has not yet been done which can enable 
the extension organisation lo effectively introdu~e 
a chemical weed contro! programme. Even in 
a cultural weed control programme, the labour 
12-631 P. C.(ND)/81 
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costs will have to be covered witli ii profit in 
weed control operations. It is rather unfortunate 
that the cost benefit criterion has not yet entered 
the experimentation. There are a number of 
oper~tional research programmes being carried 
ou~ m ma~y large areas ;n !he country under 
stnct techmcal control. It is necessary that these 
operationa~ research programmes go into a pro
per analysts of the cost benefit that can be attri
buted to weed control in lands similar to those 
foun~ in drought ~rone areas.- Particularly, as 
Verhsols (black sods) and Alfisols (Red soils) 
predominate, experimentation should now be 
done for these two types of soils in varying 
depth conditions immedmtely. 

9.43 Whilst doing the cost benefit analysis it 
is not enough to assume that the yield in a weed 
controlled plot as against a plot where the weed 
are not controlled is entirely due to weed control 
operations. The question oJ comparable inputs 
and other cultural practices also have an effect. 
The proper scientific analysis alloting the bene
fit arising from weed control will have to be 
carefully done. On the other hand, where weeds 
are not controlled, a lot of fertiliser applied to 
the crop is actually was1cd by absorption by 
the weeds. The advantage in weed control will 
have to include the fertilizer saved for the crop 
and the cost thereof. The Committee would 
recommend an early examination of the weed 
control cost benefit as it has no doubt at all that 
in drought prone areas, with all good cultural 
practices, unless weed control is effectively 
done, substantial part of produc!ivity will be 
lost. 

Use of Surface Mulches 
9.44 Use of Surface Mulches (organic and 

inorganic) has been found ~ffective in short-ter10 
carry-over of soil moisture under certain condi
tions of soil and climate. In the kharif season, 
shallow stirring of the surface soil (dust mulch) 
helps to retain more moisture in the seed zone 
and, thus extends sowing time by about a week 
in soils which dry up and harden fast only after 
a few days of rain at Hyderabad. In the rabi 
season, use of organic surface mulches has b~en 
found to increase the yield of crops in s_everal 
areas. Examples from Ludhiana and Sholapur 
are illustrative of the benefits from surface 
mulches as in the table below :-

s. 
No. Centre Trc:~tmcnt 

I . I.udltlana 
wheat No mulch (control) 

Dust m"lch (in maize) 
Straw mulch (in maize) 
Fallow• mulch 
Buc fallow 

2. Sho/paur 
SJraghum Control (no mulch) 

Dry grass mulch 

Yiold(q/h•.) 

19•4 
20•8 
25·3 
34·9 
30•0 

12·2 
21·6 



Improved vs. Standard Practices-Effect on 
Yield 
9.45 Improved production practices develop

ed at the dry land research centres are continu
ously being evaluated in comparison with the 
local practices. The increases in yield attribu
table to improved practices are about 140 
per cent in kharif crops and 180 p~r cent 
in rabi crops as would be seen from the table 
below:-

(Yield qJha) 

Stand- lmpro-
ard ved Centre Crop 

practi- practi· 
ccs ces 

(a) Kilarl/ crops 
Akola • Sorghum I• 6 13•1 
Agra Bajra li·S 22·7 
Samba DJjra 10•4 24·0 
Hydcrnbad Bajara 7•4 20·3 
R.anchi Upland 9•4 28·8 
Dehnra Dun Maize 8•S 32·3 
Ludhiana Maize 20•8 35•3 
Hyder a bad Castor 10·4 17·3 
Average 10·0 24·2 

(b) Rabi Crop 
Boilary Sorghum 7·3 31·1 
Sholapur Sorghum 1·6 9·8 
Debra Dun Wheat 8•0 22·8 
Ludhiana Wheat 9·0 21·1 
Ranch! Barley 3•7 19•0 
Agra Mustard 6•3 13·6 
Sholapur Sunflower 6·2 11•7 
Sholapur Chickpea 10·7 17·2 
Average 6·6 18•7 

9.46 Details regarding locations, specific 
improved practiceg for controls for different 
regions can be seen in the brochure brought out 
by the Indian Councils of Agricultural · Re
search, All India Coordinated Research Project 
for Dryland Agriculture entitled "Improved 
Economic Practices for Drylarid Crops in 
India-1979". 

Cultivated Rainy Season Fallow on De_ep 
Vertisols 
9.47 Leaving the black soil areas fallow 

during the kharif season and utilising the 
accumulated moisture for a rabi crop is a very 
well-known practice in middle :(odin. Wherever 
the low rainfall !~lakes it hazru:dous to have pro
per seed sprou!tng and sustamed moisture for 
growth during the kharif, this practice has been 
tradrtiona!ly adopted. Attempts have been 
made to mtroduce a kharif crop in such areas 
fo!lowed by a rabi c~op in c!ise the kharif- crop 
fatls. To .support thts expcnmcnt, meteorologi
cal analysts has been availed of for identifying 
the best time in the season for seed bed. The 
mcth.od of r~tioning kharif jowar where the 
khanf crop rs a failure, has been advocated. 
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All these experiments for a kharif crop :Yfith a 
reserve rabi crop will have to continue. The 
ICRISAT experiments, on the other hand, have 
worked more on the dependability of . rainfall 
in a season and their findings on this subject is 
very relevant to the Agricultural Adm~istrato~s 
to decide upon the correct strategy m thcrr 
area. 

9.48 Recent mapping work suggests that the 
important kharif fallow areas indeed fall into 
two clearly rustinct groups : (i) _the low-rainfall 
kharif fallow found parallel to the Western 
Ghats through Maharashtra and Karnataka, and 
(2) the high rainfall kharif fallow concentrated 
primarily in Madhya Pradesh. A rainy season 
cropping belt is found in between the two zones. 

9.49 It is found from the ICRISAT study 
that the total probability of a 90 day kharif 
crop encounters good growth conditions 
throughout the growth period. At Sholapur in 
the low rainfall kharif fallow regions, this is 
the case only in roughly one-third of the years. 
For similar Vertisols in Hyderabad and for 
medium Vertisol9 in the higher -rainfall zone 
represented by Akola, this is the case in two
thirds of the years. The most serious setback 
in Sholapur arises from a much lower probabi
lity of successful crop emergence before l.Sth 
July, which is probable in only two-thirds of the 
years. However, all subsequent condi:tional 
probabilities also show that the plant is at a 
higher risk in Sholapur than in the other two 
areas at every growth stage, even after it has 
completed the earlier stages successfully. A 
33% probability of a favourable soil moisture 
regime is too low a basis for encoufaging rajny 
season cropping on a normal annual basis. The 
loss of seed and cultivation expenses in some 
years and the low returns in other years would 
almost certainly reduce average profits of any 
crop to zero or result in losses. 

Probability of adequate soil moisture 
~.50 The probabilities of adequate soil 

mmsture for a post rainy season crop after 
kharif fallow a~~ high at Sholapur (80%) this 
level of probabilrty exceeds crop in Hyderabad 
or Ak?la. However, if a rainy season crop is 
taken m Sholapur, the chances of the rabi 
crop~ are re~uced by 20%. Not only would 
consiStent ~amy-season cropping often not be 
profi!~ble, 1t would probably endanger the pro
fitability of the more important post-rainy 
seas~n crop. We, therefore, emphasise strongly 
the ~portance ?f breeding for high yield 
poten!r~ post-r.amy season sorghums for these 
and s!Dlilar reg10ns. · 

9.51 ICRISAT has also mentioned the need 
for further ~esearch in taking a kharif crop in 
~~~1~_: ramfall regions in the following 

:·ofe p~sibility for rainy season cropping 
10 ~\~ rainfall re,gions remain.§ to be investi
gate . the establishment of decision rules 



based on observed soil moisture in the early 
rainy season to sow a low input, short
duration crop that primarily provides cover 
to prevent erosion and also P!Oduces some 
yield in these years when it can be left on the 
land until maturity. If high rainfall in the 
early rainy season is correlated with above 
normal rainfall later, the farmer may protect 
the soil during these years when it is most 
endangered and get a modest return in some 
years. We recommend that further work_ on 
rainy-season cropping (simulation and actual 
experiments) in the low-rainfall kharif fallow 
areas be oriented to explore this option. 
However, more emphasis on replacing tile 
kharif fallow by rainy season cropping m_ust 
be concentrated in the high rainfall regions". 

9.52 The analysis made by ICRISAT shows 
clearly that the approach to kharif cultivation in 
kharif fallow areas and the adjustment of crops 
in the kharif and the rabi seasons for greater 
productivity will depend upon :-

(a) location specific breeding of varieties 
which will answer best to the constraints 
in soils and moisture in the zone; and 

(b) development of a technique for adju§ting 
the crops to -variant moisture conditions. 

Whilst the breeder will be producing the seeds 
on the basis• of the macro analysis of local 
conditions, continuous adaptative research for 
these varying zones will have to be carried out 
-by the adaptative research organisations of the 
State Department of Agriculture to work out 
the best permutations and combinations of 
cropping in the zone for maximising produc

.. tivity. This will be a continuqus . process as 
more and more varieties are released. 

Farm Pond System 

9.53 For extension and implementatipn pur
poses it is convenient to divide the system for 
farming into two parts (r) soil and Willer 
management technique; and (ii) cropping pat
'terns and agronomic practices. Soil and water 
management techniques designed to control run 
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tices should be adapted to the watershed topo
graphy, only if the benefits of such group action 
are sufficient. 

9.54 The ICRISAT experimentation is of 
variety, fertilisation levels, soil, crop and f.:rti
Iity management methods and supplemental 
water. Basically, it also aims_ at prevention of 
erosion of surface soil and to ensure a con
trolled run off. Experiments have also been 
done in collecting the run off in suitable fanu 
ponds for utilisation whenever there is moisture 
stress in the crop in the watershed. 

9.55 The farm pond system has been advo
cated in the agricultural strategy for low rainfall 
areas for long years now. Substantially, in 
black soils (Vertisols) a farm pond has been 
recommended as an important auxiliary for 
supplemental water. Many States have already 
experienced with the system and must be having 
substantial experience in the cost benefit of the 
structure. In ICRISA T itself in their paper 
"Using rainfall excess for supplemental irriga
tion of Vertisols in India" the experience at the 
ICRISAT Farm at Patancheru has been 
analysed and the following table shows the 
position over 7 years :-

TABLE 

Rainfall and Run off on two Vertisol Watersheds at 
JCRISAT 

Year 

1973 
1974 
1975 
1976 
1977 
)978 
1979 

Cropped Walorshcd 

RF 

(mm) 

697 
810 

1042 
687 
586 

1125 
689 

FO 

(inm) • 

51 
116 
162 
73 
2 

273 
73 

RO/RF 

(%) 

14•3 
15•5 
10·6 
0•3 

24·3 
10·6 

Monsoon Fallow Walcr-

RF 

(mm) 

7355 
807 

1055 
710 
~86 

1117 
682 

shed 

RO RO/ 
RF 

(mm) (%) 

59 8•0 
223 27•6 
253 24•0 
238 33•5 

53 9•0 
410 36·7 
202 29•6 

off to dispose of excess water and to minimise 1973• 
erosion, frequently including direction of culti- 1979 

5636 7~0 13·3 5692 1438 25·2 

vation, have to be planned and implemented on 
a whole watershed basis since guidance of water Further, in Bellary (Karnat~ka), in a study 
from plot to plot is crucial. On the other hand, conducted on deep Verhso~s, Y c~actaal 
cropping pattern decisions and agronomic prac- (1972) have reported the followmg sttua!Jon :-
Effect of supplementary irrigation from a farm pond on the yield of Sorghum at Bellary (Vermactaul 1971). 

No Inigalion Tl (Control) 

1 Irrigale bcelleaf slago(T2) 

1 Irrigate socd selling stago (T3) 

2 Irrigale (T2) and T3 singe (T4) . 

Deplh of 
Water 

applied 

0 
11•78 
12•62 
19•37 

Yicld(kgfha.) 

Grain S1raw 

527•8 
1361•1 
1722•2 
2711•4 

2537 
2623 
3485 
3719 

Pcrcentago of increase 
t"f grain yield 

Over control Per em. of 
treat men I water appli

ed 

158 
226 
414 
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9.56 The All India Coordinated Research 
Project for Dry1and Agriculture have also 
carried out experiments u~ing collected run off 
for supplemental irrigation. In a case study of 
an area covering about 9 hectares of five far
mers, where the land had an average slope of 
2.3%, there were no soil and water conserva
tion practices, local varieties of castor and 
Sorghum were being grown under local crop 
management, with an average yield of 4-6 
quintals per hectare of sorghum, 1-2 qumtal& 
of pigeonpca and 2-3 quintals of castor. Apart 
from the improved crop management and key 
line cultivation, graded terraces and run orr 
storage structures were provided during 1979 
kharif. Five ponds of 180 em. each were dug 
and the material excavated from these ponds 
was used to strengthen alternative keylines to 
get a 0.63 m. cross section terrace& at 1.5 m. 
vertical interval. Two of these ponds were 
lined with about 2 to 3 mm thick asphalt layer 
to prevent seepage losses and to facilftate 
storing of water for use as supplemental irriglj
tion. Water from these ponds was utilised for 
giving supplemental irrigation in October to the 
pigeonpea crop which was suffering from 
moisture stress due to early recession of mon
soon. The grain yield of redgram crop with 
and without supplemental irrigation is giVen in 
the table below. 

s. 
No. 

Effect of supplemental irrigation 
to Pigeonpea (1980) 

Treatment Grain yield 
of Pigeon pea 

(g/ha.) 

1. Control . 2•02 
2. 8 em of irrigation (on Octobor 9 and 2·67 

29, 1980) 
3. 12 em of irrigation (on Octobor 16,25 2•80 

and Novcrmbcr S, 1980) 

The data indicates that 35 to 40 per cent 
increase in yield was obtained by giving 8 and 
12 em of water to the prgeonpea crop 
respectively. 

9.57 The response of the farmers to this 
technology has been encouraging. The cost of 
the graded terraces and run-off storage struc
tures was about Rs. 2,000 per hectare. The 
general fear that considerable area gets lost in 
graded terraces etc., was also belied. The loss 
of cultivable lnnd was 5.1 % •. It is often forgot
ton that though some area get lost to cultiva
tion, the area on bunds could be used for 
fodder-cum-fuel plantation or vegetable etc., 
which works oat to 4.1% when this is taken 
into accounu, ,the total lo~s of land for cultiva
tion is only 1%. 

9.58 All this shows conclusively that in 
actual field level experimentaMon, the farm pond 
has been found useful under vertisol condi
tions. The Committee will, therefore, recom
!Jlend that !Jle present policy of supporting a 

farm pond system in the Vertisols in the low 
rainfall areas may continue. The actual cost 
per hectare of the system is not such. that one 
should wait for the further field expenence and 
holding back the national prioriti~. If neces-
5ary, adaptive research .can be earned out on a 
sullicient sampling basis by State Depart~ent 
which may yet have some doubt on the subject. 

Broad bed of Furrow System 
9.59 ICRISAT has also given generalisations 

for medium and shallow Vertisols. They have 
further explained these conclusion drawing out 
the differences in the generalisation& between 
deep Vertisols and medium and shallow Verti
sols in the following manner :-

"Many of the tentative generalisations on 
these soils are similar to those derived earlier 
for the deep Vertisols (Table 3, Generalisa
tions 1, 3 and 4). A~ expected, inter
cropping relative to sequential cropping is 
even more attractive on these soils of lower 
water storage potential because post-rainy 
season cropping is often not at all feasible 
on the medium and shallow V crtisols (Gene
ralisation 2). On these soils t,he presence of 
vegetative cover during the rainy season also 
has a major impact on run-off and erosion. 
Contour bunds are now common in these 
soils. Regression and siniultation modelling 
of run-off has not been done separately for 
the medium to shallow Vertisol&. This is 
because most analysis in the past assumed 
that one could expect deep and less deep 
:Vertisols to behave similarly with respect to 
run-off and soil loss, which are primarily 
soil surface phenomena. However, hydro
logic data collected on solls of different 
depths during the past few years iD. the FSMT 
indicate the run-olf potenMal (nnd therefore 
erosion) decreases as one moves to shallower 
soils (Generalisation 5). Thus resource con
servation may be a less critical issue on 
these soils. 

A key difference with the deeper Vertisols 
(based on WBR nnd FSMT data) appears to 
be that on medium and shallow Vertisols 
BB.F ~o not affect run-off or erosion (Gene
ralisati~n 6) nor substnntially increase yields 
or profits (Generalisation 7). Our intuitive 
expl~ation and hypothesis is that this differ
ence IS caused by the absence of serious sur
face. sub-surface drainage problems on ihe 
medmru and shallow Vertisols used for 
exper~entation in WBR nnd FSMT nnd that 
some Situations may exist where BBF would 
be profitable because they solve specific 
dramage problems". 

F~r the ~resent, appreciation seems to be 
that m medium and shallow Vertisols broadbed 
and furro~ system may not be nec;ssilry. At 
tl).e same tillle,. ICRISAT has recommended 
further research on thi& as follows :-

"We suggest that the difference in the effectS 
of BBF ()n medium to shallow Vcrti•nlo, 



compared to medium-deep and deep Verti
sols, requires urgent scientific resolution, to 
be done by careful analysis of existing data 
and, if necessary, by specifically directed 
experiments·, and that the already initiated 
research on alternative soil configurations be 
further strengthened. We also recommend 
an urgent search (or more effective means to 
utilise the total available rainfall on these 
soils (e.g. through mulches and improved 
residue management)". 
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9. 60 The cost of a broadbed and furrow sys
tem is not very high considering the crop 
advantages that appear to arise from the 
package of practices. Time taken for primary 
tillage is a very important aspect in droug~t 
prone areas where the rainfall pattern IS 
extremely variant and the moisture accumula
tion in the soil for seed bed persists only for 
very short spells of time. It may, therefore,_ be 
worth considering by the extension organrsa
tions whether thi~· additional expenditure sho_uld 
be undertaken or not. Anyhow there is 
definitely a case for adaptive research analysis in 
the medium and shallow '!:ertisol areas. 

9.61 In the foregoing paragraphs we have 
tried to sum. up to the extent possible, the im
portant research findings so ~ar ~!aimed to ha~e 
been established by the screnhsts, whether m 
the All India Coordinated Dryland Research 
Project, agricultural universities o~ ICRISA_T. 
The Committee would, however, like to pomt 
out that researchers and experiments by them
selves are not enough to decide on detailed 
advice on either the crop patterns or improved 
agricultural practices for various zones o~ the 
country with various types of soils and ramfall 
pattern under the low-rainfall group. A lot of 
adaptive research will have to _be done by t~e 
State Agricultural Departmenl6 m ~lose a;;socra
tion with the ICAR research stations wrth the 
technical support of agricultural university, to 

·evolve the most profitable or most fool-proof 
crop , or mixed crop system and iJ!:!pr~ved p~ac
tices which can be recommended m mrcro 
regions in the States under differen_t soil co!ldi
tions in drought-prone areas. The Commrttee 
recommends that necessary adaptive research 
should be organised quickly tn the blocks, 
particularly having black soils. 

9.62 Broad-Bed and Furrows definitely have 
a benefit in ·the deep and medium. Vertisols 
situation. Compared to the cost of land shaping· 
on this· basis, the benefits are sub§tantial,.. The 
broad-bed and furrow system can be _adopted 
in individual fields and need not necessarily be 
with adjustment of boundaries on a watershed 

'basis. ICRISAT experimentation seems. to 
prove that watershed basc.d a_daptalion of llc!d 
boundaries to graded culhvahon may result J!l 
only modest increase of gross ~turns. But tlus 
may not be sullicient tO motrvat.~ farmers. to 
exchange land on a voluntary basrs. They have 
also pointed out that whereas water c_ontrol on 
a watershed basis is desirable for dr~n.ag9 and 
run-off and irrigation control, the exrstmg fie!~ 
boundaries can be respected. From the practi
cal angle, however, for selling thi~ strategy to 
the farmers, more rational research on the fi~ld 
under varying conditions is absol.u_tely essenhal 
and the earlier it is undertaken, It would be 
better. 

9 63 Even at the cost of repetition, the 
Co~ittee would like to draw pointed attention 
to the role of Agri-meteorology in plannir!g n 
suitable cultivation programme. The Conunutee 
has dealt with this aspect in detail in Chapter 6. 

9.64 It is already apparen~ from whut. has 
been stated earlier that lot of research findmgs 
are now available. A continuous updating of 
the technology has, however, to· be done in 
order to refine the field-level advice to the 
extension organisation. Dry farming research 
is much more complicated than research in 
irrigated agriculture. The numb<tr of discipli~es 
that have to get together for proper dry farmmg 
research includes such disciplines as meteoro
logy, evapotranspiration research, . wind effect 
and extremely location specific breeding of 
varieties of crop. Uni-disciplinary research 
now generally prevalent in the Agricultural 
Universities, and parallel research being carried 
on in the vanous institutions-Central nod 
State-in various aspects of sciences have to be 
brought together in a multi-disciplinary applied 
research programme in order to solve the speci
fic problems of drought-prone areas. The Com
mittee would reiterate its recommendation in 
the Chapter on "Strategy of Development" that 
multi-disciplinary regional research centres 
should be established by the agricultural univer
sities in the country to deal specifically with a 
multi-disciplinary approach to regional agri
cultural programmes including crop husbandry, 
animal husbandry, forestry, hortrculture and 
fisheries. Such an approach is vital to ~upport 
the drought-prone area alleviation programme. 

9.65 Finally, and the most important one, is 
the need for transfer of technology from re
search States to the field. This involves a 
vigorous extension effort aided by a package of 
support to translate the new techniques on the 
farmers' fields. The Committee has dealt with 
thi& aspect in detail in the Chapter entitled 
"Transfer of Technology''. 
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TABLE 1 

Grain yields and monetary retums of maize-chickpea and maize-pigeonpea double system in a deep Vertisol 
Watershed(DWI) at ICRISAT 1976-80 

--------
Rainfall mm Seq .entia! cropping yields Kg/ha. Intcrcropping yields Kglha. 

Yr.:ur Kharif Rabi Maim Chick- Gross N't M.liZ·:: Pigevn· Gross Cvst of Net 
(June- Oct.- pea return returfl p-oa return production return 

Sept.) Feb.) Rs./h Rs./ha. R•./ha. Rs./ha. Rs.fha. 

(I) (2} (3) (4) (~) (6) (7) (8) (9) (10) (II) (12) 
----------
1976-77 • 678 30 3475 610 4480 3523 760 4285 2179 2706 

1977-78 . 486 117 3478 1121 5652 2491 1092 4974 1375 35S9 

1978-79 . 1008 121 2U62 1323 4766 2529 IIJ67 5126 1973 3153 

1979-80 • 610 104 3055 515 2018 242 

1980·81 • 725 25 4167 846 7920 5822 3182 949 6533 1640 4993 

TABLB 2 

Land Management Treatments and Cropping data for Watersheds itz Alfisols, ICRISAT, 1980-81 

W,,re- sle.JIL>nd Crop/Cropping Variety Date of Date of Date of Date of Date of 
Treatment Sy>tem sowing emergence interculti- weeding harvest 

vation 

(I) (2) (3) (4) (5) (6) {7) (8) 

RW3A Sole Sorghum Local yellow 22-6-80 - 17·7-80 12-ll-80 

Flat!W /Field bunds • Intercrop Local yellow 2ii:ii-8o 29-7-80 

Traditional Sorghum-r I 8·7-80 24--8-80 12-11-80 

l'racticcs (3•15 ba) Pigeon pea Local white 22.6-~0 19-6-80 29-7-80 24--8-80 29-12-80 

R.W3B SJic Sorghum HY-1 14-6-80 20-5-80 29-6-80 22-7-80 5-10•80 

Flat W/ Contour Bunds Inlercrop P BJ104 14--6-80 18-6-80 5-7-80 
Mille'! 5-7-80 

Improved practices (2.93 ha) -t- Pigeon pea ICP-1 ·14--6-80 21-6-80 5-7-80 23-7-80 12•9'80 
23-7-80 12-12•80 

RW 3C Sole Sorghum HY-2 22-6-80 28-6-80 29-6-80 29-6-80 5-10-80 

Graded broadbcd Intcrcrop P. BJ 104 12-6-80 16-6-80 4--7-80 21-6-80 11•9-80 

0·8 Millet-t- 4-7-80 

Improved practices (4·2~ +Pigconpca ICP-1 12-6-80 19-6-80 4--7-80 21·6-80 12-12-80 
ha) / 

RW3 D Sole Sorghum HY-1 17-6-80 22-6-80 4--7-80 27-6-80 5·10<80 

Graded broad bed Intercrop P BJ 104 17·6-80 20-6-80 16-7-80 25-6-1!0 10·9·50 

0•8 Millet + 
W/Tank millet improved Pigeonpoa ICP-1 17·6-80 24-6-80 16-7-80 25-6-80 1~·12-80 
piUcllc.:s (3·80 haJ. 

TABLB 3 

Crop yiekls, gross monetary value and rainfaff productivities.ofaltemativefarming system on watersheds 
· on deep Vertisols, ICRISAT 1980-81 

Watershed Treatmenl . Cropping system •Crop ;yield Value RP 
Q./ha. Rs./ha Rs./cm./ha. 

(I) ~21) (3l (4) (5) (6) (7) 

DW I BBF. 0•6 Grado Sequential Crop Maize (DH 101) 41•07 4875·39 108•5 
RelaY Relay Crop Chickpea (local) 8•46 3045•6 ----

7920•99 
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TABLB 3-eontd. 

watershed Treatment Cropping system Crop Yield Value RP 
Q.ba. Rs. ha. Rs./cm/ha. 

(I) (2) (3) (4) (S) (6) (7) 

Inter Crop. Maize (SB 23) 31 •82 3691 ·12 

+ 90•86 

Pigeon pea 9•49 2941 •9 
(ICR-1) 

6633•02 

DW2 BBF 0 . 6 Grade croP- Sequential crop. Maize (DH 101) 41 •78 4888•26 102·22 

Relay crop Chickpea (local) 6•95 2502•0 

Intercrop Maize (SB 23) 28•8 
7390•26 

3340•8 
+ 

Pigeonpea liCP I) 11•89 3685·9 

7026•7 !17• IS 

DW3B. Flat cultivated Sequential crop Maize (DH 101) 37•52 4389•84 106•44 

Relay crop. Chickpea (local) 8•65 3114·0 

7503•84 

Jntercrop Maize (SB 23) 26•6 3085•6 

-tPigeonpea 7•43 2303•3 76•44 
(ICP-1) ---

5388•9 

BW4C Flat cultivated Single crop Chickpea (local) 7·43 2674•8 38•88 
(Monsoon fallow) 

Half traditional Single crop Sorghum (M 35-1) 5•96 655·6 9•53 
(SE) 

Half improved Single crop Chickpea (local) 5•73 2026•6 29•46 
(SEF) 

Single crop Sorghum (ICRI, 10•67 1173•7 17•06 
SAT Variety) 

DW7A. BBP 0•6 Grade Sequential crop Maize (DH 101) 42•71 4997•07 111•18 

Rclav cron Chickpea 8•17 2941•2 

14•41• 5187•6 ----
10184•67 142·64 

lntercrop Inter Maize(SB 23) 26•92 3122•72 

-t-Pigt"onpea(ICP-1) 7•65 2371•5 76•95 

5494•22 

•One irrigation at flowering stage. 
RP= Rainf1ll Productivity is defin ld as the agricultural production (in kg/ha. or the m>nctary equivalent) in relation 

to the sels>n1l precipitation (in c.n)., it is the product of the elb:tivol)' used rajqfaU and watcrusc efficiency. 
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TABLB 4 

Gross yields, gross monetary values and rainfall productivities of alternative farming system on watersfreds 
on Alfisols, ICRISAT 1980-81. . 

Watershed Treatment Cropping Crop Yield Value RP 
system (ha) Rs.fcm/ha. 

(I) (2) (3) (4) (5) (6) (7) 

RW3A Traditional (SEP) 
1icld bund 

Flat W/ Single crop Sorghum (local I ·28 I 31 ·84 I •77 
yellow) 

Intctcrop Sorghum (local 1•56 160·68 
yellow) 14•2 
Pigeon pea 2·80 895;0 ... 

1055•68 

RW 3B Flat cultivated W/cvntour Single crop Sorghum(HY-1) 20•38 2241•8 30•14 
bunds Intcrcrop P. Millet (BJI04) 13·3 1463·0 

+ Pigeonpea(ICP-1) 5•31 1465·1 41 ·8 

RW 3C BBF 0·8 (Grade) improv-
cd (SEF) 

Single Crop Svrghum 27·15 2986· 5 39·58 

Intcrcrop P. Millet (BJ I 04)+ 14·41 1585·1 
Pigeon pea (ICP-1) 6·22 1928•2 46•59 

3513•3 

RW 3D BBF 0•8 Grade W/tradi- Single crop Sorghum (HY-1) 28·97 3186•7 42•92 
tiona! improved (SEF) Intcrcrop P. Millet (BJ 104)* 15•62 1718•2 

Pigconpea(ICP-1) 6•68 2070·8 

TADLB 5 

Gross return, Production costs and Net returns ofalternativefarming systems on watersheds on deep vrrti-
sols, ICRISAT, 1980-81. 

Watershed Treatment Cropping Crop Gross Production Ket system return cost Return 
Rs.fha. Rs./ha. Rs.fha. 

---
BW I BBF O· 6 Grade Sequential crop Maize (DH 101) 4875.39 

Relay crop Chickpea (local) 3025·6 

7920•99 2098·69 5822'3 
Interctop Maize (SB 23) 3691·11 1639•56 4993·46 

+Pigconp•a(ICP-
I) 

2941·9 

6633·02 

DW2 BBF 0·6 Grade W/farmcrs Soqucntial Crop Maize ,(DH I OJ) 4388·26 
bunds Relay crop Chickpea 2502·0 

3340·8 2123•08 5267•10 
Jntcrcrop Maize (SB 23) 3340·8 

+Pigconpca 3685•9 1718·64 5308•06 (ICP-1) 
7026•7 
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TABLE 5-Contd. 

Watershed Treatment Cropping Crop Gross Production Net 
System Returou con Return 

Rs./lla Rs./hB Rs.jha 

DW 3B Fbt cultivated on 0· 6 Soquential Crop Maize (DH 101) 43S9·S4 
Grade Relay crop Chickpea {loc:>l) 3114·0 2043·79 5460•05 

7503•84 

lntercrop Mlize (SB 23) 3085·6 
+ 

Pigeon pea 2303·3 
(ICP-1) 

5388•9 1509•00 3879·9 

BW4C Fbt cultivated (Monsoon Single crop Chickpea (local) 2674·8 704"71 1970•09 
fallow) 
H>lf Traditional (SE) Single crop Sorghum (M35-I) 655·6 342•19 313•42 
H1lf improved (SEF) Single crop Chickpea (local) 2026·6 704·71 1 321•98 

Single crop Sorghum (ICRI· 1173•7 342·18 831•52 SAT) variety 

BW7A BBF 06 Grade Sequential crop Maize (DH I 01) 4997•07 
Relay crop Chickpea (local) 2941•2 2120·28 58!7•99 

7938•27 

5118·6• 

10184•67 

Intercrop Maize (SB 23) 3122·72 
+Pigconpca 2371•5 
(ICP-1) 

5394·22 1591•39 3902•83 

*One irrigation at flowl!ring stage. 

TABLE 6 

Gross return production costs and Net returns of alternative farming systems on watershed o11 Alfisols 
' ICRISAT 1980-81. ' 

Watersheds Treatment ·Cropping Crop Gross Production Rcrurns system Rei urns cost Rs./ha. Rs./ha. Rs./ha. 

RW3A Traditional (SEF) Flat 
W/Field bunds 

Single crop Sorghum (local 
)ell ow) 

131•84 381•90 250·06 

Inter crop Sorghum (local 160•68 
yellow) 
+Pigeonpea 896·0 
(Local white) 

1056•68 750•76 305·22 

RW 3B Fllt cultivat<d W/contour Single crop Sorghum (HY-1) 2241•8 1194•60 1047•2 
bunds Improved (SEF) P. Millet(BJ I 04) 1463•0 

Pigeonpea(ICP-1) 1646·1 

3109•1 1393•22 1115·88 

RW3C BBF 0·8 Grade Improved Single Crop SorghLm (HY-1) 2986•5 1399•6] 1586·89 
(SEF) lntercrop P. Millet CBI-104) 1585•1 

P. Pea (ICP-1) J 928·2 

3513•3 1809•3 1703•87 

RW3D BBF 0•8 Grade W/Tradi- S!ngle crop Sorghum (HY-1 ) 3186·7 
tiona! Improved (SEF) Intercrcp P. Millet <BJ-IC4) 1718•2 

+P. Pea (ICP-J) 2070•8 

.l7R9•0 

13-631 P. C. (ND)/81 
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TABLE 7 

Unit prices and costs used in the cost and return analysis 

I. Pric->s of wa•.?r<hod p:oduco supplied by Mr. R. S>rin of the Economics Programme of ICRISATas evaluated by the 
Osmangunj Market. 

Sorghum : 
Sole crop 
Jnle•crop 
Local • 

Pearl Millet 
Maize: 

Sole crop 
Inter crop 

Pigeon pea: 
ICP-1 • 
Local • 

Chickpea : 
Local • 

R<./Q 
110 
113 
103 
110 

117 
116 

310 
320 

360 

2. Unit cost for doing various field operations : 

Labour 
Female 
Male 
Bullock pair hire 
Tropiculture hire 

3. Material Input cost. 
Szcds 

Fertilizer 

Rate/day 
Rs. 4• 50/8 hrs. 
Rs. 5•50/8 hours. 
Rs.I0•00/8 hrs. 
Rs. 21•76/8 hrs. 

Rate/Hr. 
Rs. 0•563/hr. 
Rs. 0•688/hr. 
Rs.1·25/lu 0 

Rs.2•72/hr. 

Pigeonpea Rs. 2•60/kg at IOkg./ha. 
Chickp•a Rs. 2 ·I 0/kg. at 70kg/ha. 
Maize • Rs. I •02/kg at I 5kg/ha. 

Sorghum · Rs. I· 5/kg. at 1 Okg/ha. 
Pearl Millet • Rs. 8• 5/kg at 4kg/ha. 

DAP Rs. 220/Q. As Rs. 89/Q. Urea Rs.l45/ FYM Rs.!50/ha. 
lnS<ctiside Rs.62•55/kg. or Rs.l42•55 fha. 

for pigeon pea or Rs. 285•10/ha 
for Chickpea. 
Herbicide Rs. 250/ha 



10. LIVESTOCK DEVELOPMENT 

10.1 Drought-prone areas support a fairly 
large population of livestock. Most of the 
areas, particularly the arid, are endowed with 
reputed breeds of cattle and sheep, due to the 

favourable conditions e:tisting iu these areas 
for their breeding. Area-wise, livestock and 
poultry population in drought-prone areas are 
given in the table below :-

Area-wise Li1•estock and Poultry population in DPAP areas--I ~:2 

('000) 

Region Cattle Buffaloes Sheep Goals Horses and Mulos Camels Pigs 
Pvnics DJnkcys 

Total Total 
li vcscock poultry 

(I) (2) (3) (4) (5) 

Arid Region 1636·1 453·1 2730·8 3097·2 

S>mi-Arid 9068·7 3553·1 7563·8 6047·6 
Region 

Sub-Humid 10098•9 2998·4 2678•9 4318·1 
Region 

Humid 10541•1 2004·3 1202•0 3942·7 
Region 

GRAND 31344·8 9007•9 14175•5 17405•6 
TOTAL 

* Includes 5188 Yaks of population in Doda (J&K) 

10.2 Livestocks breeds found in the DPAP 
districts are given in Annexure I. 

10.3 ·Hot arid areas support sizeably large 
livestock population as will be seen trom the 
table above. Despite the presence of good 
milch breeds in the area (Annexure 1), the pro
duction of milk per animal is low d~e to !he 
scarcity of food and fodder .resource, mcludm_g 
the poor grazing lands. And areas are consi
dered to be the best suited for sheep husbandry, 
which is already an important source of liveli
hood for a large number of rural people. All 
breeds in the areas are fairly good in body 
weight and in wool yield. However, the quality 
of wool varies from fine to medium and medium 
to coarse grade in differ<:nt breeds. Sheep 
development is handicapped due to scarce 
grazing resources, drinking water and other 
required infrastructure facilities. In cold arid 
areas, these are also known to be sheep, goat 
and yak. 

10.4 In semi-arid areas the total livestock, as 
would be seen from the earlier table, is pretty 
large. Important breeds of cattle are listed in 
Annexure I. They are poor milkers but good 
drought breeds. The buffalo breeds, Mehsana 
and Surathi, are fairly good milkers. However, 
these cattle and buffalo breeds require further 
inlprovement of their potential for production. 
The population of sheep and goats : is also 
substantial. 

(6) [/) (8) (9) (10) (II) 

7•2 58·9 389·4 4·3 8377•0 65·6 
49·0 114·5 108·0 184·2 26693.1• 6811•4 

47•3 77·2 23·6 275.1 :0517·5 5900·2 

39·8 15•0 1•4 434•8 18181•1 6790•4 

143·3 265·6 522•4 898·4 73768•7* 19567·6 

'1 

10.5 Sub-humid arid areas also have suffi
cient livestock resources, but it is their prr.per 
use and management that would determine the 
success of the programme for their develop
ment. Water is not so much limiting factor as 
it is in the arid and semi-arid regions. Cattle 
are mostly drought breeds, milk yidd per day 
per animal is low, due to deterioration of the 
breed generally, poor fodder resources and 
animal health cover facilities. The same is 
true in the case of sheep and goats in these 
areas. 

10.6 In humid arid areas, the resource 
endowm~nt is 111e best. Of all the areas in 
DPAP it is only because of the erratic distrihu· 
tion of ramla.t and the terram that they have 
become susceptible to droughts. The earlier 
table has already given the figures of the live
stock population. The produc1ivity of cattle is 
low and efforts are necessary to develop them 
through improved breeding and management 
practices. 

10.7 Though livestock development pro
grammes were taken up in the country during 
the Five Year Plans and srgnlficant headway 
has been made in expanding facilities of health 
coverage, breeding and fodder production, etc., 
the drought-prone areas received very little 
share of the resources earmarked for these pur
poses (Cattle in Arid Regions by S. N. Bakshi 
Kuruk•hetra December I. 1979\. Therefore, tlhe 
infrastructure available for livestock · develop
ment in these areas is generally not adequate. 



The increase in rural population and decreasing 
soil productivity have conspired to increase. the 
area under cultivation, to which the Comrmttee 
has already invited attention, and, in the pro
cess reduced the pasture areas. The pasture 
area's are low or negligible in some of the 
drought-prone districts and many have less than 
5% area under pastures. In addition, livestock 
are characterised by defects of delayed matu
rity, prolonged inter-calving _pe~od (he~ce, 
long dry-periods) and seasonably m breedmg. 
All these factors and the periodic droughts have 
brought about a constant decline in the producti
vity of livestock. 

10.8 Despite all .the limitations described 
above, drought-prone areas have in-built ad
vantages for livestock development in so far as 
the livestock is less vulnerable to the dry ~pells 
of rainfall and agro-climatic conditions in these 
areas. The Task Force on Rural Develop
ment (1973) had, therefore, rightly stressed 
that the strategy for development of these areas 
must be built mainly around animal husbandry. 
Animal husbandry in conjunction with dairy
ing was considered to offer a more suitable base 
than crop farming for procuring a sustained 
income to tlte rural households in these areas. 

10.9 The National Commission on Agricul
ture (1976) had also observed that livestock 
and poultry production provided a much more 
stable economic base than crop production in 
such areas. It recommended that where irriga
tion available and fodder prodl.lction possible, 
a planned cattle development programme should 
be undertaken for milk and dairying, if such 
area was within a milk shed. These areas could 
then be linked to the mil~ supply scheme. Milk 
collection, chilling centres and dairy product 
units should be established a& part of the 
infrastructure. 

10.10 The Commission had identified a num
ber of districts in the drought-prone areas· where 
programmes should be taken up for milk, sheep, 
poultry and pig production by small and margi
nal farmers and agricultural labourers. It had 
identified 21 districts for milk production, 53 
for sheep production, 33 for poultry production 
and 9 for pig production. It had recommended 
that "in all these areas appropriate measures 
are required to be taken for the improvement 
of breed and yield, since the existing stock is 
mostly non-descript and has poor yield. The 
critical supply situation in respect of grass and 
fodder in DP AP areas has affected the producti
vity of cattle and sheep. Adequate pasture 
lands is a pre-requisite to animal husbandry. We 
have already referred to the need for develop
ing pastures in dry lands as a soil and water 
conservation measure. As the land use pattern 
is readjusted in these areas in response to the 
need for ecological balance, J'astures can 
support the livestock of improve breed". 

· 10.11 As per the statistics 1978-79, publi~h
ed by the Mmistry of Rural Reconstruction, the 

achievements under the Animal Husbandry 
Prograntme in the DPAP for the period 1-4-74 
to 31-3-79 have been-distribution of ~il~h 
animals 62,193, calves . born !ffi:ough art~ficial 
insemination 84 218, milk soctebes established 
3 325 cross-b;eed rams distributed 9,333, 
p~oge~y born with farmers 1,46,900, she~p 
cooperatives established 1 ,008, poultry umts 
25,647 and piggery units 2,717. In !erms of 
financial outlays and expenditure, aniDial hus
bandry prograntmes were second only to mmor 
irrigation sectot. 

SheeJ! 
10.12 Sheep as a specie is most suited for 

arid areas because of its close grazing habit and 
adaptability to the arid conditions. It is a!Jle 
to utilise the sparse and low-set vegeta!ton 
available in the arid areas. It has also the 
ability to survive prolonged period of drought 
and semi-starvation and is less prone to ext~eme 
weather conditions. Because of its hardiness 
and adaptability to dry conditions, the north
western region of the country has a large con
centration of sheep. The State of Rajasthan 
alone bas 8.5 million sheep which constitutes 
21 per cent of the total ~beep populaJtion in the 
country. 

10.13 Expanding sheep population· has 
however not only resulted in depletion of 
natural vegetation in their home tracts but also 
on their migratory routes. Depletion of vege
tation cover and disturbance of the soil during 
migration exposes it for wind erosion. Also, 
when grass cover is scanty, sheep scrap the soil 
by means of their hard hooves and eat away 
the grass roots, which further loosens the soil 
and helps erosion. Sheep population has 
increased. 

10.14 There are two types of migratory 
flocks found in arid areas (i) the truly nomadic 
flocks which have no fixed centres but follow 
seasonal migratory routes to grazing are:li 
largely governed by the availability of foraging 
and drinking water resources; and (ii) flocks 
maintained for most part of the year on a 
syst~m of free range grazing incl!Jding stubble 
grazmg on the crop land, but following definite 
migrat_ory route~ to the seasonal pastures and 
retur~mg to thetr permanent abodes during 
certam season. 

10.15 In Rajasthan, more than 0.5 million 
sheep are in permanent migration and these 

· flocks· are not brought to their home tract at 
any time of the year. About one million sheep 
migrate for 6-9 months. These flocks start 
migrating from October and return to their 
home tract by July immediately before the 
o~set of Monsoon. About 0.2 million sheep 
m~grat~ for only 3-4 months. They start 
mtgratmg during March and graze on crop 
stubbles in R~jasthan Canal areas from April 
to June. o.urtc often during migration, tho 
~beep graze m stubbles in harvested fields and 
m forest areas on payment of fees. · 



10.16 Because of their close and selective 
grazing nature and their ability to utilise many 
weeds and bushes and to travel long distances 
in search of forage and water, sheep have often 
been labelled as the creators of the desertic 
conditions. In reality, it is not the sheep but 
the man who owns the &heep who is to be 
blamed for mis-management of the grazing land 
which has resulted in the desertic conditions. 
Controlled and judifious grazing practices on 
the desert land could prevent soil from erosion 
and the droppings collected on the infertile 
land over the years could eventually convert it 
to more fertile land. 

10.17 Sheep rearing is extremely important 
in the rural economy of a number of States. But 
very little information on the economics of 
&beep rearing in different agroclimatic regions 
is available at present. The Central Sheep and . 
Wool Research Institute (CSWRI) conducted a 
limited survey in 1972 on the economics of 
sheep rearing in Chokla and Nali tracts of 
Rajasthan. These studies indicated an average 
annual income of Rs. 3,881/- for Chokla and 
Rs. 5,642/- for Nali, with a flock size of 100. 
breedable owes, attendant rams and their fol
lowers. The major difference in, the economic 
returns of the two breeds was due to differences 
in wool yield and the number of lambs born 
and their survival rate. It was observed at the 
CSWRI Farm that the Rambcuillet x Chokla 
Nali breeds provided 25 per cent more econo
mic returns from the sale of wool as compared 
with the Chokla breed. Improvement in pro
duction and quality of wool and body weight 
due to cross-breeding, provision of a better 
health cover and adequate supply of feed and 
fodder is expected to provide higher returns. 
However, no reliable data are available on the 
economics of supplemental feeding of sheep 
dming growing stages, breeding season, later 
part of gestation, lactation etc. In our opinion, 
it is necessary for the purposes of planning 
sheep development programmes to have detailed 
information on these aspects. We, therefore, 
recommend that the Indian Council of Agricul
tural Research (ICAR) and Agricultural Uni
versities should initiate without delay studies in 
this direction. 

10.18 Reliable estimates· on production of 
wool in the country are Jacking. Those that 
have been published by various agencies are 
mainly based on the total sheep population and 
ad-hoc estimates of average wool yield. The 
table below gives the sheep population and esti
mated wool products. 

Sheep Population and estimated wool production 
in India 

Shoep pop·IIa- Greasy wool 
Year tion bJsed on production 

IiV"!<;t,,ck c~nsus (million kg.) 
(Million<) 

I 2 3 
.1951 38·9G 27· so• 
1956 39·25 31·00~ (21•54)~~ 

73 

I 2 

1961 40·22 

1966 42•01 

1972 39·99 

1978 N.A. 

1979 N.A. 

3 

32.70• 

35·50• 

30•10 

33•00 

34·00 

4 

(28•74)~· 

(32•72)0 .. 

1980-85 N.A. 39•00 Proj,ctcd 
during Si<th 
Plan 

Sourus : ·w~ols and WJollcns oflndia- H.mdbook or 
St.uistic;; and G.wcrnmcm N.JtificJiions -Pub
lished by the Indian/W~~IIcn Mills Federation 
Churchgate Chamb-:rs, BJmbJy-20 (1971). 

UFigures in pucnth::ses arc those reported ~y 
the Directorate of Mukcting nnd Inspection 
Ministry of Agriculture-and Irrigation. 

10.19 The importance of sheep rearing in 
the drought-prone are cannot be over
emphasised. As mentioned earlier crop hus
bandry in these areas with low total rainfall, is 
a gamble. All the farming communities, parti
cularly small and marginal farmers, can better 
depend on sheep rearing as the main source of 
livelihood. The arid zones of the Western and 
Southern parts of the country are the home 
tracts of some of the well known wool and 
mutton breeds of ~heep. Tho percentage of 
lambing in these breed_s is about 50% and the 
lamb mortality may be as high as 25%, which 
is mainly due to inadequate and insufficiently 
nutritive feed, the result largely of over-grazed 
and degraded pastures. There was a signi
ficant decline in the sheep population of Rajas
than during the period 1966-72 when there 
were severe droughts, which is indicative of the 
precarious balance between the sheep popula
tion and the supply of feed. Cross breeding of 
superior local flocks with exotic rams for better 
yield of mutton and wool will result in the 
production of bigger animals with higher body 
weight having proportionately higher nutritional 
requirements. Unless, therefore, a strong feeder 
base i~ created, the potentiality of the cross 
breed animals cannot be fully harvested. DPAP 
districts and the IDA assisted drought-prone 
districts have been accepted as the foundation 
of the sheep development structure. Attempts 
are being made to tackle the problem through 
the formation of cooperatives of sheep farmers 
who not only produce and rear cross bred sheep 
but also undertake growing of qualitatively and 
quantitatively better fodder. 

10.20 Service Centres have been established 
to implement the district project and coopera
tives of sheep farmers. These Centres are 
responsible for publicising the project activities, 
assist group~ of interested farmers in the forma
tion of sheep cooperative societies and help 
them to manage societies by providing inputs 



and the technical service5. Centres are to be 
staffed and equipped to provide guidance on 
improvement and management of grasslands, 
stock hu~bandry, veterinary services and mar
keting of wool and mutton for about 50 
societies. They are also expected to operate 
ram multiplication farms and supply cross-bred 
and improved local rams to toe sheep coopera
tive societies. 

10.21 Sheep cooperatives have since been 
established in 9 State& viz., Haryana, Uttar Pra
desh, Rajasthan, Andhra Pradesh, Tamil Nadu, 
Gujarat, Karnataka, Maharashtra and West 
Bengal and their number at present is 1122. 
No sheep cooperatives have been formed in 
Bihar, Jammu and Kashmir, Madhya Pradesh 
and Orissa since the inception of the pro
gramme. A State-wise statement showing 
cumulative achivements of sheep cooperative 
societies formed in the DP AP districts from the 
year April 1974-March 1980 is at Annexur~ 
11. Sheep cooperative societies established in the 
6 IDA assisted DPAP districts of Anantapur, 
Jodhpur, Nagaur, Sholapur, Ahmednagar, Bija
pur during the year 197 5-79 may be seen at 
Annexure III. The figures in respect of this 
statement are included in Annexure II also. 
The hnpact of sheep production parameters of 
sheep societies as compared to the village flocks 
of the district of Jodhpur and Nagaur in 
Rajasthan and Deccan Plateau district of 
Anantapur, Sholapur, Ahmednagar and Bijapur 
for the. year 1978-79 may be seen in Anne
xure )V and district-wise figures appear at 
Annexure V. It will be seen from the table 
at Annexure IV that the average body weight 
of lambs, weaners, hoggets, rams, breeding 
ewes, lambing percentage and wool production 
(Kgm/shcep;ycar) are higher in sheep societies 
as compared to the village flocks in the districts 
of RaJasthan and Deccan Plateau. 

10.22 An evaluation of the DPAP in Kurnool 
district conducted by the National Institute of 
Rural Development in 1978 stated that:-

"Sheep units of Ncllore and Bellary 
Breeds, each unit comprising of 20 ewes and 
one ram were distributed in an ad-hoc manner 
in so far as the sheep units were distributed in 
areas without grazing facilities. The bene
ficiaries reported that they faced problems 
regarding housing of sheep in the rainy season 
and health care of sheep due to which number 
of sheep died. Some of them, however, were of 
the opinion that the sheep were of better qua
lity in terms of multiplication rate and wool 
production. Sheep cooperatives were also esta
blished on 100 acre pasture plots developed by 
the .Forest Department. However: there was 
constderable scope for improving the pro
grru:nme in terms of a.dop! ion of technology 
avatlable and proper 101plementation of the 
total programme within the watershed frame". 
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10.23 An analysis of the detailS' in :Anne

xures II, III, IV and V lead to the following 
conclusions :-

(a) In the States where IDA has taken up 
sheep development programmes, the 
bulk of the cooperatives have been 
organised in the IDA districts whilst the 
large number of other drought-prone 
districts in the State has not attained 
any reasonable coverage. 

(b) As between the Rajasthan IDA districts 
and the Deccan IDA districts, the im
provement under the various criteria 
like average weight of lambs weaners 
average weight, hoggets average weight, 
rams weight, breeding ewes weight, 
lambing weaning and wool yield, while 
all these criteria show uniform increase 
when compared with village flocks, as 
between Rajasthan and Deccan, Deccan 
has done uniformly better in the IDA 
districts. A simple explanation for this 
is that the Rajasthan districts were 
d~>ert districts whereas Deccan districts 
are semi-arid. Deccan has better :.oil 
mositure conditions. A significant fact 
here is that there is significant improve
ment over village flocks in the IDA 
districts. 

(c) No analysis has been made of the effec- · 
tiveness of the sheep cooperative 
schemes in the districts other than IDA 
even though cooperatives have been 
formed on a large scale in Haryana, 
Uttar Pradesh, Rajasthan and Tamil 
Nadu. 

10.24 In the IDA programme, the sheep 
development programme has been laid out in 
extreme detail. There is continuous monitoring 
of the performance and a constant pressure to 
improve the performance. As a result, we see 
siguificant differences in the improvement of 
the flocks under the IDA cooperative~·. On the 
other hand, not even a monitoring appears to 
have bee1:1 done systematically in the sheep pro
gramme m the non-IDA districts, even though 
sheep breeding programme is an important part 
~f . drought-pr~ne area development. The 
limtted survey m the non-IDA district of Kur
nool carried .out ~y NIRD shows conclusively 
how unorgarused ts the sheep cooperative pro
gramme in a non-IDA di!.trict. The comparison 
is with Anantapur in Andhra Pradesh which is 
an ~DA district. Having accepted a sheep 
rearmg programme as an important part of 
drought-prone area development, the Committee 
would recommend that detailed planning of the 
p~ogramme as is. being done in the IDA dis
tncts on the basis of further experience so far 
gathered and a comprehensive attack on the 
p~ogramme in t~e district through a duly con
slttuted extens10n unit with the relevant 
.kchno~ogy should be immediately brought into 
effec! m all the drought-prone area districts 
considered to be good for sheep breeding. 



There must be continuous monitoring and im
provement of the scheme so that full benefit 
from the programme accrues to the sheep 
rearers. 

10.25 Another programme taken up und'!r 
the DPAP in Rajasthan is the development of 
100 hectare plots of degraded communal grazing 
land at present administered by the local 
panchayats. This scheme has started in 1975. 
100 hectare plots were selected in different 
villages and they were fenced, contour furrow
ed, seeded with improved grasses and provided 
with stock water supply. The areas to be 
developed should not exceed 25% of the total 
area of such land available to the village com
munity so that the stock which could not be 
accommodated on the improved land could 
continue to graze along traditional line~· and 
the villagers could compare the productivity of 
their stock when subjected to different level of 
feeding and management. It is assumed that 
at full development from the third year onward 
one hectare of improved pasture would sustain 
four sheep units or their equivalent. The 
details of achievement so far and actual eco
nomics of these plots etc., are given in Anne
xure VI. 

10.26 The &beep pasture programme has 
been taken up only in Rajasthan and that too 
in the districts of Jodhpur, Nagaur, Jalore and 
Churu. The s•tatislics of the district-wise posi
tion in Annexure VI shows that in Jodhpur and 
Nagaur the present strength for 100 hectare 
project has reached between 120 and 140 
sheep per unit whereas in Jalore ana Churu per 
unit flock is between 80 and 100. Jodhpur 
and Nagaur are IDA di~tricts whereas Jalore 
and Churu are non-IDA districts. Further 
whereas under the policy of handing over the 
societies to the farmers cooperatives, 10 and 9 
units have already been handed over in Jodhpur 
and Nagaur, none have been handed over in 
the other two districts. Whilst performance in 
the IDA districts can be considered as better 
than in non-IDA districts, it bas· to be noted 
that. the recommended level of flock per 100 
hectaret~ is 400. This has 'lot been reached so far 
anywhere. This means incidentally that the 
economics of the programme has not yet been 
achieved. The capital investment for 100 
hectares is sufficient with proper management 
of the. l?astures to support 400 sheep units 
compnsmg ewes and lambs. The Committee 
r~commends that the organisation for the tech
meal management of these units and the techni
cal sul?port to the s~eep rearer groups within 

· the umts should be Improved to brine about 
the level of 400 sheep per unit within the next 
two years. 

10.27 A bank scheme for sheeo rearing 
under the 100 hectare plot scheme lias been 
~orked out by the ARDC and the details are 
m Annexure VII. ARDC had estimated an 
ultimate flock strength of 5~0 52n the basis of 
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which only they have analysed the profitability 
of the scheme. Thus for the scheme to be eco
nomically viable, the management structure will 
have to be properly organised and the continu
~us monitoring and advice in performance 
unproved. 

10.28 The present scheme of 100 hectare i& 
to allow each small and marginal farmer a flock 
of 20 ewes and one ram which will be included 
within. the plot for full annual management. 
The b1gger farmers can put one such unit out 
of their flocks inside the unit. As at present 
contemplated, Government provides the watch
man and sheep helper on a regular wage basis 
!o look. after the sheep within the area. ·Though 
1t was mtended that over time the unit will be 
handed over to the cooperative of sheep rearers 
who will find their own watchman etc., this 
has not yet happened because sufficient number 
of sheep for profitability has not yet been 
enrolled and not all ~beep of the rcarers 
Ca!fle within the fold. Unless we 'find 
SUitable answer for this, the shceme will 
not succeed. ARDC has recommended that 
one economic . unit to be given to small and 
marginal farmers would be 30 ewes and one 
ram. The Committee recommends that this 
level should now be introduced uniformly. It 
should also be laid down that the small and 
margina'. farmer mus~ .find his own shepherd 
to go With the flock ms1de the unit and not 
expect a government paid functionary for this. 
T~e. larger farmers who put in one such unit 
w1thm the fold should also find their own 
shep~er~. This must be an invariable practice. 
If thrs 1s done, the grazing limits to be allotted 
to each of the flocks will have to be worked out 
by a con;rolling authority and its observations 
enforced if !lecessa.ry by the superior authority. 
The Committee will recommend this approach 
now for the proper implementation of the 
progranune. 

10.29 The first essential in this programme 
~f 100 . hectares each is to ensure that there 
1s sufficient fodder to support initially 400 
sheep extending later to 580 sheep This 
cannot be· done without effective 'pasture 
d~~elopment and organised grazing. The super
V!SI!!g org_anisation should ensure through 
the1r techmcal support and advice and also 
actual supervision in the field for the improve
ment of these pastures to take the load of 
sheep. ~hcreas theoretically it is possible, so 
far practically this has not been achieved. 

10.30 'J!Ie economics of the I 00 lwctare 
plot contams a )!ood deal of capital sub~idv in 
the scheme to the participants. ARDC, · on 
the other hand, has worked out the level of 
subsi~y that will accrue to each small and 
mar~nal fan;ner on the basis of the levels of 
su~s1dy proVIded .for sheep rearing. The Com
mrttee wo~ld pomt out that the subsidies for 
sh~e~ rearme should be based on these general 
pnn~roles only. If that is done and the capital 
subs1dy for the scheme is limited to this 



amount the profitability worked out by the 
ARDC 'can accrue only if capital and recurring 
costs are reduced substantially. For ·this. two 
lines of a.;tion have to be taken:-

(i) The capital <:~s~ in fenci~g and drink
ing water facthttes etc., Will have to be 
minimised. CAZRI has worked out 
various types of fe_n~ing . for !'arious 
soil and rainfall conditions m RaJasthan 
using natural vegetation and the ditch 
system. A pe~~nent . fencing with 
iron posts and Wirmg IS a last resort. 
In the location specific planning the 
cheapest of these recommendations of 
CAZRI for the area will have to be 
followed. 

(ii) Within the area the management of the 
flock should be left to shepherds 
themselves each looking after his own 
flock. The overall management will 
be supervised and common facilities 
and sale of common products will be 
controlled by the supervising authority. 

10.31 The 100 hectare plots are a support 
to village based blocks in desert and drought 
prone areas. In selecting such area, if blocks 
within the Gochar of village where some 
irrigation facility can be provided or water 
from the Gochar can be concentrated through 
a suitable drainage system, it would increase 
the productivity of the area. 

10.32 In the drought prone areas, there may 
not be many areas where a 100 hectare plot can 
be earmarked for sheep rearing within the 
village limits. In such places such plots can be 
identified within the degraded forest area near 
about if suitably located. But with all this in 
drought prone area this programme may not be 
replicable to any large extent. The programme 
will work best in the desert areas of the country. 

10.33 Village based flocks must have addi
tional pastures. This is very relevant in drought 
prone areas. The Commillee has alreadv ooint
ed out how 1/3rd to half of the land holdings, 
whether small, medium or big, are left fallow 
every year in the poor rainfall areas because. of 
inability to cultivate them in time. An extension 
programme should be launched to put some of 
these general fallow lands under a permanent 
pasture cover with suitable cultivation practices 
to maximisefodder production wi·thin the hold
ing. This way very substantial improvement 
in village flocks of the land-owners can be 
ohta;ned. Even then, sheep rearing in the 
villages is also followed by the agricultural 
labourers. They depend for the fodder on 
common lands. In the IDA districts of Ananta
pur, Sholapur, Ahmednagar and Bijapur, the 
cooperatives including the agricultural labour 
have been provided the wherewithal to improve 
the government pastures and in some cases 
lands allotted in forest areas in degraded forests. 
This approach has been found satisfactory. 

7b 
Tho Committee would recommend a combina
tion of both these practices for village-based 
sheep development. 

10.34 In the desert areas we have to handle 
not only the village b~ed flock;s_ but also the 
flocks which are nomadic perennially and those 
nomadic for some months in the year. For 
sheep development of nomadic flocks, there are 
two technical difficulties. Improvement of 
breed through introduction of exotic germ plasm 
can take place only if flocks can be gathered 
in one location during the breeding season and 
the breeding season is shortened. Secondly, 
maintenance of pre-natal Health of ewes and 
post-natal health of the ewes and the lambs can 
be most effective only if the ewes and the pro
geny ~an be kept toget?er. at one location. The 
statisl!cs of lamb mortality m the IDA scheme as 
compared to village flocks in Annexure ill to 
IV shows conclusively that a properly managed 
health cover at one location can lead to very 
substantial improvement of flocks. Generall~ it 
has been noticed that there are two breeding 
seasons for sheep--one in July-August and 
another in March-April. But sheep in flock~ 
breed throughout the year though those breed
ing outside the main season may not be very 
large. The first essential in flock management 
wiU have to be the gradual cull out of sheep 
breeding outside tho normal July-August or 
March-April season. If this is d~ne, the flocks 
will bavo to be brought to a locatmn for breed
ing during tho months of July-August and 
March-April. Again the ewes which are 
impregnated in these seasons will have to be 
maintained under pre-natal care at the centre 
till the lambs are born three months later and 
for post-natal attention at least for two more 
months. Over the two breeding months, this 
will mean gathering at a location for 8 months 
in a year even for nomadic flocks.· 

10.35 In tho Fourth Plan, a scheme for 
having a 2000 hectare pasture development with 
irrigation was propounded and attempted in 
Rajasthan. Unfortunately, the scheme was not 
pursued. Nomadism is the problem mainly of 
the desert areas. If a large 2000 hectare plot 
is developed with groundwater where available 
or in a 'khadin' in a suitable location, the pas
ture under good management can easily support 
throughout the year a flock of 4 sheep a hectare, 
or 8000 for the pasture. If the management 
levels reach in experimentation of 5.8 per 
hectare can be brought about, this can take 
10,600 sheep. As the sheep will be at the 
location only for 8 months in the year, the 
fodder for four months can be converted into 
hay for utilising during the 8 months judicious
ly thereby allowing a further population to be 
maintained during the 8 months. In all it is 
safe to work out a support for 12,000 sheep in 
one unit of 2000 hectares for the breeding and 
lambing season. If such centres are located in 
Rajasthan at conven;ent centre~ based uoon the 
nomadic block distribution, there is no doubt 



at all that the nomads will avail of the facility. 
Considering that nomadic flocks throughout the 
year are of the order of 5 lakhs sheep and part 
nomadism of 1 million, about 100 ~entres 
located suitably in the deserts of RaJasthan 
should look after the problem. In this planning, 
one can take advantage of the Rajasthan. ca.nal 
system which passes through the desert d1stncts 
of Churn, Bikancr, Nagaur, Bar:mer and 
Jaisalmer. Fully irriga~ed pastu~e umts ca~ be 
developed with small ltfts at smtable ~ocahons 
in these districts to look after the nomad1c flocks. 
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10.36 Another programme taken up under 
the DPAP is the genetic improvemcn! of 5hcep. 
This is being done through the establishment of 
either sheep cooperative societies or sheep and 
wool extension centres. The requirement of 
rams i'S 3 per cent of the total breedable ewes in 
the cooperative societies or the sheep and wool 
extension centres. Normally, one sheep and 
wool Extension Centre can handle about 2500 
to 3000 breedable ewes and for this the requir.::
ment of rams will be about 75-90 per centre. 
The National Commission on Agriculture had 
recommended the establishment of sheep units 
with 20 ewes and one ram per small and mar
ginal farmer in 55 districts. As against this the 
programme has been. ta~en up by the St~tes. in 
28 drought prone distncts. In each d1stnct, 
3000 families are to be provided with sheep 
units. There is a ~izeable demand of rams for 
the programme and to meet this demand ram 
multiplication farms are required to be establish
ed under the DPAP. 

10.3 7 The sheep cross-breeding programme in 
the DP AP areas can be divided into three 
regions:-

(i) States of Rajasthan, Gujarat and Jammu 
& Kashmir have carpet and fine wool 
sheep breeds. 

(ii) States of Karnalaka, Maharashtra and 
Andhra Pradesh have been recognised 
for rough wool and mutton breeds. 

(ill) States of Uttar Pradesh, Madhya Pradesh, 
· Oris~a and Bihar have non-descript 
sheep with a low wool and mutton 
Productivity. 

Sheep Breeding in Arid and Semi-Arid Areas 
for wool production 

10.38 A majo~ portion of good carpet wool 
comes from breeds like Magra, J aisalmari, 
Marwari, Pugal and Nali in Rajasthan, Nali in 
Haryana and Patanwadi in Gujarat. Of these, 
Nali and Patanwadi are expected to be including 
in the fine wool production programme. The 
available literature indicates that average fibre 
diameters for Magra, Naii and Pugal is 34.46 
and 34.95 and 34.96 micrones and medullation 
percentage is 49.2, 32.24 and 62.36 and staple 
length of 6.18, 8.98 and 6.19 em. respectively 
for six monthly clip. 
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10.39 It is necessary to reduce medullation 
percentage especially Kempy Fibres and average 
fibre diameter to improve. the quality of carpet 
wool. The approach to sheep breeding for 
improvement of wool quality will involve the 
following :-

(i) Selection based on medullation pcrc~n
tage and six m~nthly grea;;y fke~c wcig~t 
former being g1ven negahvc we1ght, w1ll 
not only improve the wool yield but also 
wool quality. The present development 
programme for improving wool quality 
envisage selective breeding in breeds 
like 1\larwari, Jaisalmari, Magra and 
Pugal in Rajasthan and Marwiiri sheep 
in Gujarat. This approach could be 
followed in other arid districts also. 

(ii) Cross breeding of indigenous coarse car
pet wool breeds in Southern Rajasthan 
viz., Malpura and Sonadi, and South 
Indian woolbrceds, viz., Deccnni and 
Bellary and breeds in U.P., plains, Bilmr 
and West Bengal and with dual purpose 
exotic breeds such as C'orricdalc or fine 
breeds e.g., Merinds and also upgradinr. 
Shahbad, Muzzafarnagri and Cl10ta Nag
purl with North Indian Carpet Wool 
breeds like Magra, Nali and Patanwndi 
to improve wool quality. 

(iii) The exotic inheritance in sheep should 
be established at 50 per cent only. 

10.40 A research project designed to cvoivc 
new wool breeds suitab!c for arid and semi
arid regions involved the crossing of Rambouil· 
let with three diverse indigenous types (medium 
fine carpet/medium apparel type chokla/me
dium carpet) wool Jaisamlari and coarse hairy 
carpet wool Malpura of sheep with three levels 
of Ramboullet inheritance VIZ., 50, 62.5 and 
75 per cent and their interbreds. The results 
indicated that there was little improvement in 
body weight and greasy wool production be
yond 50 per cent exotic fine wool inheritance. 
There is no serious decline in performance of 
t'he progeny produced from inter-breeding r,f 
crossbreds. The new :;trains of sheep viz., 
Avivastra and Avikalina evolved at CSWRl, 
Avikanagar, are recommended for arid and 
semi-arld areas:. The Avivastra was evolved 
from Rambouillct Chok'a halfhrcd ba'e through 
inter-breeding and selection and is being further 
improved .through selection. It produces on an 
average 2.5 Kg. of ~reasy fleece of 20 micron 
average fibre diameters and gives 21 per cent 
higher income 1hrough s~lc of wool alone as 
compared with Chokla. The new strain is also 
superior in young and adult survival. 

10.41 Spinnability trials carried out on vari· 
ous grades of wool have indicated that Avi
vastra wool has performed equally well when 
compared with Corriedalc's wool. There has 
been a significant improvement in Avivastra 
wool over Chokla in terms of yarn spinnability. 
These wools can be spun in the range of 40 Nm 



to 45 Nm convenfently. This wool can conve
niently be woven to 56 quality serv" which 
arc in great demand for usc of defence forces. 
The mill scale processing trials on such wool 
conducted •·t Messrs Shri Dig Vijay Woollen 
Mills Ltd., Jamnagar, further confirmed that 
H1e'~ v:ooL; !lOSsc-.s th~ desired po:entiality f0r 
the production of 56 quality apparel goods. 
It c:m be f•Irther improved with the increase in 
staple length. This wool performs exceedingly 
well in knitted fabrics. 

1 0.'12 Th.; func'ional properties of hand 
knitted carpc's ma•J0 out of Avikalin have been 
tested. The Avikalin wool carpets demonstrate 
an exccll:nt ~ppc1r"nce retention potentialities 
at all stages of their usc combrncd with mcde
ratc compression value. The Avikalin wool 
in itself has been considered as an ideal carpet 
wool. 

10.43 On the basis of results obtained, 
brccdin(~ sir:I~C'~'.Y fnr cvc'ving new fine wool 
and superior carpr.t wool strains suitable f01 
arid and scmi-arrd regions bas been developed. 
For cvolvjng superior carpet wool strains pro
ducing around 2 Kgs. of greasy fleece annually 
of 48 quality the inter-breading of half breds 
of coarse and hairy carpet wool breeds 
with exotic fine wool breeds coupled with 
selection for greasy fleece weight may be carried 
out. For cvolvinr, good apparel wool strain(s) 
producing about 2.5 kg. of 48-64 greasy wool 
annually inter-breeding of half breds of exotic 
fine wool breeds with fine carpet/medium ap
parel wool breeds may be carried out coupled 
with selection for greasy fleece weight and ave
rage fibre diameter. The black faced white 
fleece breeds should not be crossed with Merino 
or Merino types ns such crosses develop black 
ilcccc patches ~nd such black wool cannot be 
easily skirted out leading to reduced value of 
wool. Such carpet wool breed> be improved 
through selection for greasy fleece weight and 
fleece quality as measured by average fibre 
diameter and medullation percentage. 

10.44 Very subst~mtial work has been done 
by Avikanagar in improving wool quality both 
for ranoll'nts and C:Jrncls. through judicious 
cross-breeding. Whilst this work bas to do 
with further refinement and with introduction 
of other c~otic types of rams, there is at present 
no rnad1111Crv d ·w1ooed '" avail of this 
scientific knowlcdgc in improving the sheep 
flocks in the desert areas. In the Fourth Plan 
the Development of Agriculture sanctioned a 
central scheme for large sheep farm of the order 
of 5000-7000 hectares to develop pure bred 
rams and cr?ss-hr ;J rams for improving the 
sheep flocks 111 t1w desert ami drought prone 
areas. . .The !"~c•l' her (Agriculture) Planning 
Commission VISited the larcrc sheep breeding 
far:n as Fatchpur (Sikar) on Jlst March, 1973. 
This farm has 9,300 acres of land out of which 
8, 700 ucrcs were availublc for fodder develop-
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ment. The following observations were made 
by the Member :-

"We must be a little more clear about the 
cross-breeding programme in Rajasthan. 
There are several breeds of established 
varieties in various parts of the State. When 
we are crossing these well known breeds, 
what are we expecting at the end of the 
exercise? Evidently, there bas been no check 
up on the objectives of cross-breeding. Mal
pura should have been our basic adviser in 
large scale field programme we are contem
plating. The end result of cross breeding 
can be the end use we want to put the wool 
to and the body wch!l1t nf the crossbred in 
relation to marketable meat that can be pro
duced. Incidentally as the present demand 
is· very substantial for mutton, what is im
portant will be our capacity to fatten the 
crossbred within a short period for the mutton 
market. I do not think this last aspect bas 
so far been looked into.". 

"Having decided on the introduction of cros
sbred rams in the nomadic flocks, obviously 
the crossbred will have to be from the local 
breed. This means that we have to develop 
various breed crosses for supply of the cross
bred ram. This will have to be organised 
at the Central Farm. This must have some 
relation to the capacity to introduce these 
rams in the nomadic flock. I understand 
that there is already a good deal of demand 
for crossbred ewes and crossbred rams in 
the field. The number of crossbred rams 
should have some relation to the needs and 
the types of flocks in Rajasthan. Looked at 
from that angle, chokla breed is the smallest 
in Rajasthan and that is the breed which 
has been taken up intially for crossbreeding. 
Some amount of detailed exercise can now 
be .done about the relative numbers of the 
va~10us . types of crossbreds that will be re
qurred m the field programme in the next 
five years a_nd the central crossbreedin!! pro
gramme adJusted to this." 

10.45 Considering the v~ry large acreaoe 
that ~ave been reserved for the base sbe~r 
breedmg farms •. t~e 11:umber of rams produ~ea 
per year for dtstnbution by the various farms 
seems !O be strangely extremely limited. The 
Committee would request that an immediate 
study of the situation in these farms be made 
and the reasons why the avaj!ahle facilities have 
not re>ul'ed in much larger issue of rams for 
the fie1d pr~gram~e be investigated and the 
faults remedied qurckly. Otherwise, the support 
for the lar!(e sheep breeding programme in the 
pP ~; would never be forthcoming. Further, 
tl \~I.! be noticed that the farms are concen
trattn_g on breeding of exotic ran1s whose needs 
ar~ obviously limited to lhe number ->lf rams re
qurred for th_e exotic flocks in the breedin,!! 
farms. Exol!c rams are· not to be supolied to 
the, fie!d programme b~C2USC !.hey Cannot be 
maintatned under the manag~n1e!l~ conditions in 



the fi::Id. ·The field requires large scale cross
breedings and. supply of crossbred rams. In 
1979-80 the S1kar Farm has supplied 278 cross
bred r~s after the remarks of the Planning 
CommiSSion. There is a long way to go yet 
and th~ Committee cannel but impress upon 
!Ill concer~ed the .need to tighten up the work 
In the basic bree~mg farms for sheep on which 
t~e country has mves!cd substantial amounts. 
~unultaneously, the sheep rearing programme 
In drought prone areas should extend to utilise 
the rams as. soon lliS they come out of the farms. 

10.46 One of the important aspects of cow 
devel~p~ent under Operation Flood was the 
examma·.Ion ?f all profitable cows to identify 
the cow_s V.:hich are not yielding or having de
layed yieldmg because of certain physical 
?efects. which are remedial:-le by surgery. For 
unprovmg the artificial insemination programme 
and getting sufficient return, a part of the cow 
development programme was to aet such poor 
bear!ng cc;ws identified and where possibl.e 
surgically Improved for proper insemination and 
calfing. Then~ is such system yet developed 
for sheep rean~g. From the statistics of per
centage of lambmg Jhat has been given in Arme
xure '{ o~e can see that there is high lambing 
mortality m our sheep flocks. It is not un
likely that this is due to ce£tain physical defec:s 
which may be remediable. Any sheep improve
ment programme should give the necessarv 
veterinary cover for identification of such sheep 
and improving them here possible. Where such 
improvement is considered not possible, such 
sheep should be culled out in the first instance 
to save unnecessary fodd~r consumption. 

. 10.4 7 The performance of Karakul sheep 
unported from USSR has been te;ted at the Divi
sion of Carpet Wood and Karakul Pet Produc
tion of the Central Sheep and Wool Research 
Institute at Bikaner as purebreds and has been 
found highly satisfactory as reflected from 
15 kg. body weight at weaning, 92 per cent 
overall survival, 84 per cent conception and 
around 1 kg. six month gt easy fleece. The 
quality of Pelt evaluated ~o far has been shown 
44 per cent Jacket, 25 per cent Ribbed and 
32 per cent Caucassing I) pes. The results of 
cross breeding Karakul witll, som!) indigenou> 
Carpet Wool breeds e.g. Malpura and Sonali has 
been encouraging. This \echnology can profi
tably be utilised by the Sheep Farmers as a new 
dimension for increasing their family income. 

Sheep breeding in Sub-Humid and Humid Areas 
10.48 No Critical data on the performance of 

the exotic breeds in various agro-climatic co!l
dition.S of the country have been maintained. 
It, however, apperas that most of these breeds 
have done fairly well in dry cool climate and 
their performance has b~en extremely poor in 
hot humid and even in hot and arid climate. 
The experience gained ,o hr in the maintenance 
of exotic breeds under the Indian conditions 
has shown that cool dry climate, assured fodder 
supply, adequate grazing !_and, efficien! health 
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co":cr, aud suitabl~ hou;i.ng are essential for 
their surnval and saldacl•JI)' perform:mc.:. 
\'v h!lc r.:commc~dcd breeds ,,f shc·ep arc now 
available for and and semi-arid ar.:as of th~ 
country, s~ch breeds ar~ not yet available for 
humtd rcg10ns. It is, Lhcrcfor.:, Sll!:!~cst..:d that 
sheep dcvc:opment in humid arc·:rs"- shou:J h·~ 
~rought about mainly !':rough sc!cctivc hrced· 
1ng In local breeds ~t~J intr~..'~du..::i\'ll t.lf c:.;.o:i.; 
blood must wait or b: J.;nc in st<Jgcs by usin~ 
halfbrcd rams. • 

Sheep Breeding for 1\Iu!ton Production 
10.49 Since the characters connected with mut

ton produc:ion are. mo~cratcly to highly hcrila
b:c and tlw gcncral!,~n mtcrval in sheep in slwt!, 
sdechon witlun the mdrgcnous breeds will brin~ 
consitlerablc imp~owmc .rt in !Hutton prouuction. 
Some_ of the lntlran brc.:Js like il Lmdya have 
drcs~mg percentage coml'arablc with 1hosc of 
exotic mutton breeds. llowcv~r li1~ sckctiun 
wi~hii_t the . intligenous breeds wo~lu be slow in 
brmgmg Improvement ;n mutton production 
beca.usc of e:~.trcmcly lo :.· level of prcse11t pro
ductiOn. 

10.50 Improvement in inferior indi .. cnous 
sheep through grading U') with sup.:rior r;ldige
nous mutton b_rccds a~1u through .:r\J"ing imli
gcnous ones With cxohc mutton brccJ; seem to 
be the alterative for mal,ing [a:;tcr. improve
ments. The results of .:arly attempts at im
provement of. mutton quahty and quantity were 
not e_ncouragmg except those involving usc of 
Son'!h Ram at Ihe Sheep Breeding farm, l'oona. 
Dunng the. Fourth ,Plan, the ICAR sponsored 
an All India <;:ooruma•.ed Research Project on 
Sheep fo~ mutton with cc;orJina<ing agency at 
Central Sheep and Wool Research lnsiitute 
(CSWRI), Avibnagar, and Centres at C~WRI 
IVRI and Ai'i•U Live;tock Research Sration' 
Palame~ (~hittoor o;strict). The project aim~ 
at dcve OJ?!Hg new mu: ton brccus producing 
lambs wcighmg 30 Kgs at 6 months of age and 
SUitable for dJ[L!rcnL ugro-c1imatic regions of 
the country, throw•h cr•.,soing indigenous breeds 
with exotic mutton~ breeds (SuiTiolk and Dorset). 
The Committee has not been able to get the 
results of this project. These may be examined 
and sui:able steps taken to improve inferior 
indigenous sheep fer mutton products. 

Migratory flocks 
10.51 In regard to she•:p imrrovement pro

gramme of migratory ;lsd.$, it is c,:sential to 
provide. nec:s~ary facilities on the mirratory 
routes like Improved grazin3 area availabi!i•y 
of some conscrvativ.! foUdcr, ncct~.;-.ary inpws 
for sheep improvem~nt like prophy:actic vacci
nation and drrnchii'f', sqpc:!or pure br~cding 
rams, sheep shearing and wool and live animal 
marketing facilities. Th0 Shc,;p and Wool E~
tcnsion Centre shou!J a1so have ,umcicnt 
drinking wat~r resources for humans and 
anima:s. They may pmvicl~ credit and banking 
facilities to the nomadic "hccp farmers. The 
migration will be controlled by these centres 



;hrough communication among different centres. 
The staff localed at these cen<rcs will direct the 
migrating flocks to areas where sufficient vege
tation resources are available so that vegeta
tion resources available are not over-exploit~d. 

10.52 The breeding programme should be 
formulated in a manner that in areas where 
Nali and. Chokla breeds arc present, they "Will 
be improved for fine wool production through 
introduction of exotic tine wool inheritance. 
The Central Rural Wool Research Centre, 
Avikanagar, Rajasthan, has undertaken a pro
·gramme to cro;sbreed Nali and Chokla Ram
bouillet and merino. The halfbreeds will L'e 
mlcrbred for stabilising the exotic inheritance 
at 50% level. The resulls of crossbreeding 
some of the native carpet wool breeds with 
exotic fine wool breed available so far indicate 
that the half breeds produce around 2t to 3 
kgs. 58-64s wool. There is also an increase 
in Jive weight in crosses over the native parent. 
(Role of Sheep in the d~sert eco-system and 
drought proofing through improved sheep pro
duction by Shri R. N. A~harya and Shri B. C. 
Pat naik of ·the Central Sh~ep and Wool Research 
Institute, Avikanagar (Jaipur). 

10'.5~ Majority of shce!' under migration b-~
long to Marwari and Jaisa meri breeds which aro 
good carpet woo~ breeds. It may be desirable 
to improve the wool quality for manufacturing 
supenor carpets. Although wool produced in 
North-Western region of Jndia are known to be 
excellent carpet woois, they lack in lustre and 
uniformity and have excessive megullation, 
specially of Kemty type. The distribution of 
sturdy breeding rams sclecotd for their greasy 
Reece weight and against mcgullation percentage 
will bring about improvement both in the quan
tity and quality of the carpet wool from the 
native sheep. 

I 0.54 Under tlte existing conditions of co.>t 
and availability of grains and other conven
tional animal feeds, it will perhap~ be not 
possible 1o resort to intensive feeding practices 
for sheep production. Sheep in India will have 
to depend upon largely !he grassland and for
ages, top feeds and some by-product feeds to 
meet their nutritional requirements. Since the 
main emphasis in des~rt development pro
gramme is on range land improvement which 
will provide bellcr grazing conditions, it may 
be possible to exploit the genetic potential of 
our native sheep and it may further be possible 
to sustain more productive crossbred animal~. 
Although the nutrient intake by the animal 
through grazing would depend upon the quality 
of pasture and the grazing density under the 
existing conditions of our range lands, the intake 
is of·ten less than the maintenance requirements 
especially during the months from January to 
June. Unless resorted to supplementary feed
ing on conserved fodders top feeds and/or 
cereals, the animals lose weight during this 
period. Because of the seasonality of avaib-
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bility of good grass cover which ~ay not .be 
utilised by the limited number of ammals mam
tained over the whole ye~r, it may be d~sirable 
kl harvest the ex,cess grass in middle of Septem · 
ber and conserve it as hay. This will not only 
avoid wastage of grass through maturity and 
reduction in its nutritive value but will allow 
some regrowth which~ may increase the grazing 
period. This seasonality in availability of 
natural grazing does not seriously affect the 
wool production per uni( weight from the: 
animals, but the total wool production per 
animal is reduced because the animal main
tain their body weight at a low level. This 
points out to the necessity of the conserved 
fodders and top feed during the period of scar
City of grazing so that body weight le~s is pre
vented during the lean periods and suscepti
bility to disease and mor!ality can be reduced. 

10.55 The resume given above shows that 
under the natural conditions the sheep adjusts 
itself to a low level productivity because of 
absence of sufficient nutritious fodder in the 
crucial peri<:Qs of i4s growth. Particularly, in 
the prenatal season of the ewes sufficient 
nutritious fooder has to be available if sheep 
rearing is to improve in quality. So far, sheep 
rearers have been depending upon natural 
fodder and particularly fn the desert areas 
where substantial part of our sht!ep population 
are at present available, natural vegetation has 
already been over-exploited. The desert dev(':
Iopment report of the National Commission on 
Agriculture has emphasised the need for the 
development of pastures for sheep rearing. They 
have recommended that wherever irrigatio11 
schemes exist and particularly in areas com
mandable with lifts from the Rajasthan Canal 
system and by natural flows, substantial pasture 
development under irrigation conditions should 
now be taken up. Parlicular.Jy in •the command 
itself, the cropping i? expected to include 30 
per cent fodder area. The Committee would 
reitera::e this recommendation and ask for rapid 
action. The other factor which was not empha
sised too much by the National Commissim1 
on Agriculture is the utilisation of tree fodder 
in sheep and goat development. Technology 
has since found in 'kubabul' and similar fodder 
trees substantial fodder :.wai!ability to domestic 
animals. The norms for devetopment of 'Kuba
bul' has been established by the BAIF and 
various forest departments gave already taken 
up follow up action to introduce this tree in 
their Estates. Large scale afforestation has been 
recommended in the desert and drought prone 
areas. The Committee rec0mmends that in the 
afforestation programmes ·that are now being 
taken up in !! large scale, priority may be given 
to locating tree fodder units wherever possible 
and wherever sheep flocks are in a large num
ber. One of the hazards which the sheep have 
to face is •the lack of shade in sunimer. H 
these tree fodder units can be spread over 
!sufficiently large areas on a scattered basis, 
they will give sufficient shade for shep floc~ 



which are nomadic in summer and even for 
village flocks which h;t~ shade difficulty in 
summer. · 

Ma;:keting facilities 

10.56 Althou~h th~ _i~portance of dewlop
ment of marketmg facilities for wool and live 
animals and developmem of small scale won! 
based induscry has been s!ressed earlier, it is 
further emphasised that &uch facilities must be 
organised both for ·llhe sendentrised and migra
tory flocks by the Government or the Coopera
tive Agencies as this will avoid profiteering by 
a number of intermediary agencies dealing with 
the marketing of live animals and \YOOI. Further, 
the development of wool ba2_ed industry in the 
rural areas will help in providing remuneral!VI.l 
employment >throughout lhe year to !he farming 
families. Establishment of large seal!) slaughter 
and meat processing plants and plants for pro
cessing slaughter by-products in are~ where 
large number of animals fer slaughter are avai
lable may be helpful in reducing expenditure 
on •transportation and losses due to shrinkage 
and death. This will also help in more appro
priate utilisation of slaughter house by-products 
and in the establishment of large industries, 
which may employ a largl! number of rur,ll 
people. 

10.51 The Central purchase of sheep fro:n 
the cooperatives and slaughtering them at a 
modem abattoir necessarily means a follow up 
in deep freezing the carcass and marketing the 
meat in frozen condition. Obviously, in such 
a centralised location near lh!l area of the sheep 
flocks •there will not be any substantial market 
for fresh meat. The general consumption 
pattern in thir> country prefers fresh mea.t to 
frozen meat. In fact the practice traditionally 
followed in Indian hou~;cs is for fresh meat 
utilisation. Frozen meat is not utilised any~ 
where except in westemised families and large 
hotels which cater to a western taste. There
fore, before any large scale in.ll'oduction of 
central purchasing and $laughtering programme 
can be attempted, it is necessary to work out 
a pilot scheme •to establish the parameters of 
such a programme. The Committee will re
commend that a well thought out programme 
shou1d be developed for one such centre with 
a minimum economic level of sheep to be 
slaughtered per day and a tie-up Jllade with 
large metropolitan consuming centre like Delhi, 
Calcutta, Madras or Bombay. There will also 
have ·fo be a well spread marketing organisation 
to push the sale of froz~n meat to ordinary 
householders. In this context, the Committee 
would point out to the pioneering work done 
by the Fisheries Department of Karnataka in 
filleting of sea fish caught in Mangalore, trans
ported in deep frozen conditions to a chain of 
retail centres in Bangalore for sale. By this 
and suitable promotion, substantial sea fish 
consumption has been developed in Bangalore. 
Such a network of retail £_entres with link up 
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to the main production centres will have to be 
planned for mutton on a similar basis in tho 
pilot scheme. · - · 

Health Cover Programmes 
I 0.58 The success of intt'nsivc sheep pro

duction programmes will to a large extent depend 
on the provision of an e:Icctive health coverage. 
The flocking habit of sheep is highly conducive 
to quick spread of communicable diseases. 
During migration, sheep from diliercne areas 
mix up in the grazing zones and follow common 
migratory routes. Thus, one diseased flock 
may contaminate large areas of the grazing 
lands on its route causing serious threat ,to th.l 
other flocks grazing over those areas. As such, 
it is highly necessary to undertake routine pro
phylactic measures against the commonly occur
mg diseases. Sheep should be regularly pro
tected against diseases like sheep pox und 
enterotoxaemia. The need for periodic drench
ing sheep with suitable anthelmintics is clear 
as gastro-intestinal parasites and liver flukes are 
responsible for losses amcng sheep. Broad 
spectrum anthelmiotics us well as specific ones 
are now being marketed in the country and 
their judicious administration would considera
bly reduce the losses due to worm infestations. 
Sheep are also highly prcne to infestation by 
external parasites probably on account of the 
covering afforded by the fleece. These ectopa
rasites cause considerable damage to the health 
of the sheep and to the <.;uality of their fleece 
and skins. Very effective sheep dips are now 
available and with their regular application, 
menace of ectoparasites can be effectively con
trolled. As such the extension veterinarians 
should visit the sheep flocks frequently for under
taking vaccination, periodic drenching of sheep 
with anthelmintics and to arrange sheep dips. 
Lung worm infestation is rc,;ponsible for causing 
serious losses in the sheep especially in North 
temperate regions. In 1977 an irradiated 
vaccine against lung worm infestation has been 
developed by the 1VRI which has been report~d 
to give satisfactory result> under experimental 
conditions. It is necessary that this vaccine 
should be prepared on a large scale by the 
Institute for field use at an early date. 

10.59 Some other sheep diseases which have 
recently assumed consiJcrable importance are 
blue tongue and infectious epididymitis. Blue 
tongue appeared in a block of exotic sheep in 
Maharashtra in August, 1973 and killed about 
10 per cent of exotic shc~p and a large numb~r 
of lambs within a couple of months. Material 
from this out-break was sent to the Veterinary 
Research Institute, Ondcrstropoort, South 
Africa, which confirmed the disease. Some 
quality of monovalent vaccine against type 1 () 
had been recently imported for vaccination at 
this farm. We do not knew what steps have 
since been taken by th~ Government to control 
this disease which seems to be confined to a 
small area. We would s!tcngly recommend that 
the Animal Husbandary Division of the Union 



Ministry of Agriculture should Jay down policy 
for its eradication. The lVRI should initiate 
research work on this dhcasc and should keep 
itself in readiness to start the manufacture of 
tongue virus vaccine whenever required. 

10.60. Another disea·;e which seems to have 
become serious problem at some of the exotic 
farms is the infectious epididymitis. Since 
epididymitis leads to impared fertility_ and other 
breeding probicms, it' j;; necessary for the con
cerned research institute to undertake a syste
matic survey to determine its incidence at the 
dificrent sheep farms in the country and devise 
suitable preventive measure for the guidance of 
breeding farms. The problems of respiratory 
diseases in sheep also require special attention. 

10.61 India ranks first among the countries 
of the work in goat population (FAO Produc
tion Year Book 1972). 

According 1to 1972 livestock census there 
were 68 million goats in the country constituting 
about 19% of the total world goat popu
lation. Goat consti!utc about one-third of the 
total meat in the country. Besides, by export 
of goat skin, carcasses and hair, valuable foreign 
exchange is earned. The manure produc~d 
from dropping enriches the soil. 

10.62 It would be seen from the table given 
earlier that the drought prone areas account 
for over 17 miUion goa's i.e., roughly 25% 
of the goal population in the country. 

10.63 As per I he 1972 census, there has 
been a growth of 5.3% in ~he population of 
goats. Ill is note-worthy that this increase has 
occurred despite the fact that no special goat 
development programme are being pursued and 
about 36% of goat ar<! being slaughtered every 
year. The reason is tha\ very nominal expendi
ture on their upkeep has to be borne by the 
goat owners since goats can thrive in shrubs, 
bushes, vegetation and v·ariety of trees. Because 
of the habit of nibbling at young plants and 
grasses, it can cause immense damage to areas 
under afl'orc,tation. As such, if the economic 
value of th~ goat has to be fully exploited, 
suitable management syst~ms will have to be 
devised to exercise greater control over their 
movement and feeding habits. It may also be 
necessary to reduce their numbers in areas 
where alTorestation, soil conservation and 
pasture development programmes have been 
introduced. Goal!; arc raised mainly for meat. 
Two pilot ~:'udics of mu:ton production carrie:! 
out by the Agriculturul Research Statistics 
(!CAR) in 1966-67 and 1968-69 in Tamil 
Nauu and Haryana indicated that average yield 
per animal was of the order of 10.2 and 10.9 
kg. respectively. Hardly any serious efforts have 
been initiated for improvi:1g meat production of 
goacs in the country. Some minor attempts 
wcr<!, however, made. No exotic germ plasm is 
available for increasing the yield of meat, since 
goat breeds found in foreign countries arc essen
tially dairy breeds. Secondly, the approach for 

raising meat production from goat bas necessa
rily to be selective breeding among the taller 
and medium size breeds and crossing the non
descript type with select meat type bucks. Cross 
breeding with exotic dairying bree~; of goats 
can also be attempted for increasing milk pro
duction but this again has to be ~ selective 
breeding programme. Tbe work at present 
being carried out by the All India Coordinated 
project for development of strains of high pash
mina producing goats should be pursued vigor
ously so that results are available earlier. Cross
ing breeds of goats with Angota in cold aride 
areas is another programme worth pursuing 
vigorously. Slaughter of goats for meat pur
poses should be increased so that the rate of 
growth of goat population may come dow~. 
The Committee has already indicated fhat in 
view of its habit it can cause damage to areas 
under afforestation. As such, if the economic 
value of the goat has to be fully exploited, 
suitable management systems should be devised 
to exercise greater control over their movement 
and feeding habits. -

Cattle 
10.64 It has already bc~n pointed out that 

the number of cattle in the drought prone areas 
is qui:e large. Particumrly in arid aresa, the 
livestock are subject to high mortality due to 
frequent droughts. The cag,!e breeders migrate 
to other areas in search of grass-lands, fodder 
etc. As a result of lack of feed and fodder 
and lack of health cover and despite- the pre
sence of some good breed of cattle, the average 
yield of milk per animal is low. Again, in the 
absence of marketing infrastructure for selling 
of fluid milk, farmers mostly sell ghee which is 
actual! y very wasteful use of milk beside~ being 
less remunerative. 

10.65 The accepted policy of !he Government 
is to foster and promote dairy development 0:1 

cooperative lines as far as possible. With this 
end in view, accent has been placed on milk pro
duction in rural areas through a network of 
cooperatives linked up with processing and 
marketing of surplus milk in urban areas. Large 
scale replication of Anand pattern of milk co
operatives is the basis for Operation Flood II 
Programmes. The Anand M 'Jdel consists of 
three-tier cooperative structure. The primary 
village cooperative will not only collect the 
milk from producers bu~ also provide the oppor
tunities, c:he C)SSential feed and technical inputs 
for maintaining a steady increase in milk pro
duction. The districr umon which is formed by 
a number of primary societies federating into 
a union will own .the processing facilities and 
distribute the milk to various consuming centres. 
The cluster federation which will comprise of 
an average of about 6 district unions will be 
the apex cooperative body determining the 
policies and targets for the smooth and effec
tive functioning of the constituents and will 
also administer the flow of milk and milk pro
ducts into the regional and na!ional, milk grids. 



10.66 An integrated dairy development pro
gramme has already been launched at the 
national project. This prcgramme is expected 
to cover 155 milk shed district iden:ificd by 
the National Commission on Agriculture. Qui<e 
a larae number of which arc in drought prone 
areas~ The implementation of the programm~: 
has already started in a number of States. 

10.67 A study made by th~ Rajasthan Dairy 
Cooperative Federation in Jaipur District indi
cates 'that the average income per family after 
the introduction of the integrated development 
proaramme increased toRs. 3342 from Rs. 595. 
Th~e was hiohcr milk nroduction per fam!Iy 
and the area ~nder fodder crops increased. This 
shows 'that considerable scope exists for in
creasing the income of small farmers in the 
drought prone areas if the programme is taken 
up on an integrated basis. ~part from mark_et
ing and dairy development mfrastructure ~htch 
is now being taken car;~ of under the national 
project referred to earlier, improvement in the 
quality of breeds is the next important aspect. 

Cattle Breeding-Arid Areas 
10 68 These areas have concentration of best 

milch animals such as Haryana, Gir and Thar
parkar cows. The other . breeds of cows 11re 
Rathi, Nagori and KankreJ. 

10.69 Through the process of natural selec
tion, only ~he cattle lines that are resistant to 
drought and better convertors of. roug~ag;s 
have survived in these areas. Breedmg a htghty 
productive animal with sophisticated nutritional 
and management requirements will not ad~nt 
to the harsh conditions in !hese areas. Breedmg 
programme, therefore, shuuld _be ~lanned .~eep
ing in view the local agro-chmattc condttlons. 
This calls for a three-prong~d . str~tegy for 
cattle breeding. Firstly, :he objective s~o?!d 
be to develop animals w!th better produciiVIt:(, 
while maintaining their clrought-reststant quali
ties. This can be done through selective breed
inn among local milch and dual purpose breeds 
as"' this renion has several good breeds of cattle. 
In other ~ords, the productivity of ~attle be
longing to these breeds could- ~e •. IDl~roved 
throuah selective breeding of coW'S w1lh sues of 
prove~ worth of tlw same breed. 
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10.70 Secondly, the arid area~ where n~n
descript cattle predomin_ate, breedmg s~ould ann 
at their improvement m jcrms <?f mtlch ~nd 
draught qualities through up~;admg by usmg 
bulls of good dual pu:pLlSC_ a_nd mi~ch breeds 
from other regions havm;r s;mtlar cnvtronme~lal 
conditions. But the eJiry breeds of ~ndtan 
Cattle do not prossess the gcncti~ potenttal . to 
produce enough milk tu m,tk0 mtlk produc!ton 
profitable. It will tab S 1o 10 generatiOns 
spread over 60 to 80 years. to double. the lacta
tion yield of 2000 litres of tn'~ best Indtan breeds 
of cows in ·the country. 

10.71 Thirdly, crossbreeding of _Indian c~ms 
with improved exoti~ dairy breeds. IS the qutck
est way of introducmg new genetic characters 

into our cattle for impnwing their milk produc
ing potential,>. To fill the wide gnp b~tween 
demand and supply of milk from the pomt. _of 
the milk needs of the country and profitabthty 
of milk production from the farmers point of 
view cross brecdinn seems to be the only sola-

' " tion for increasing milk production in the shortest 
possible time. -A massive cross-breeding . i~ 
underway in the country throul!h the lntcnst\'1! 
Cattle Devdnpment Projects, ICAR Research 
Institutes and Acricultural Universities. Cros~
brccdint: with Jersey breed is recommended in 
these areas where assured irrigation facilities for 
fodder cultivation are av:-ti1ablc with farmers and 
infrastructure for providing hcalih cover nn:l 
marketino of milk arc also available. Jersey 
breed ha~ been conside;·cd more suitable for 
breeding because of its comparatively smalkr 
size and hiohcr fat cotJ!cnt in milk. TI1c cross
breeding p~licy to be imp'ementcd in nrcas 
shou:d broadly aim at prouucing crossbreed stock 
with 50 per cent exotic i~1hcritance. Howcvc.r, 
it would be proper 'to ltx the level of cxohc 
inheritance depending on the level of manage
ment. If good manag~mc:1t practices can be 
followed and proper nutrition can be provided, 
62.5 per cent level of ~xotic inheritance may 
be fixed. 

Semi-Arid Areas 

10.72 As a general policy throughout the 
country, the Government of India has gone in 
for improvement of milk pr~duction . in a ~ig 
way in areas wherever polc!J~·a! for mcreasmg 
milk production exist~. The policy adop_tcd 
envisages cross brecdm< cf lo~al cattle or un
proved indigenous bre~d~ with exotic br~eds in 
selected pockets identJficJ as future mtlkshcd 
areas. In the semi arid areas, however, thJ 
approach to catt1e breeding sh~uld aim . ~t im: 
proving both draught and . nlllch qualtttcs ur 
animals. The programme \I'JII, therefore, have 
three main components-

(i) Cross breeding of improved indigenous 
breeds with cxolic breeds for enhance
ment of milk production quickly in selec
ted pockets with assured irrigation and 
milk marketing facilities. 

(ii) Cross breeding of local, non-descript 
caWe with hi~h quality indigcnou5 
breeds for upgrad:ng local cattle bolh 
for milk produc:ion and drought pur
poses. 

(iii) Selective breeding nmong improved indi
genous breeds for improving their pro
duction potentials further. 

10.73 As a first step, '!Jercfnrc, iucntifica!ion 
of breeds both cxo'ic un:l indigenous, suitabb 
for the area has to be done, to de~clop thctr 
productive canacity. Improved md1gcnous 
breeds from other area·; with similar agro
climatic cnnditions should be utilised for up· 
gradinn of local, non-dc;cript stock in the 
village~ under dryland farming conditi_o_ns. Jer
SeY and Hol~tcin-brccds could be uttltsed to 



introduce 50 per cent ~xotic blo~d ·. t~ro~gh 
cross breeding purposes in areas With Irngat10n 
facilities for fodder production and which fal! 
in the milksheds of existing dairy projects. There 
is a mistaken imprc~1;ion that a crossbred 
bullock out of exotic germ plasm is not a vc_ry 
satisfactory draught animal. There is sufficient 
evidence already that bullock for bullock the 
crossbred bullock with exotic germ plasm is 
sturdier and a more effective animal than the 
general level of bullocks uU!iscd in !he rural 
areas which arc supposed to be of known draugh' 
breeds. Whilst action should be taken to im
prove the known draught and dual purpose 
breeds in the country oy selective br~edi~g, this 
is a long term process and cons1dcnng the 
paucity of suf11cient power for our agricultural 
needs as explained by the National Commission 
on Agriculture in its Rcp:Jrt Vol. VII, page 61 
the need is to add to the bullock power as 
quickly as pos1;iblc. This means that crossbred 
bullocks wi·th exotic germ plasm should be 
introduced in a large scale to meet the needs 
of power for agriculture. Unless sullicient pro
paganda to counter the thoughtless propaganda 
going on, that a crossbred bullock is not effi
cient, is done, the likelihood is that much of 
this bullock power wHI b.:: lost to the slaughter 
houses. 

Infraslru:ture for cross-breeding of selective 
breeding 
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10.74 The country Ins opted for •the frozen 
semen technology for cattle breeding. In order 
to enable a quick introduction of this technique 
all over I he country, a Central scheme for 
exotic cow farms and breeding bull farms of 
exotic bulls were to be established in all the 
major States of the country. This programme 
has been lagging far behind the schedule in al
mo~t every State. There is another programme 
for establishing a frozen semen bank to be base:! 
on the bull farm and this programme also has 
been lagging far behind schedule. In drought 
prone areas cattle wealth :s a!J important wealth 
for the average householder. Any programme 
for rapid improvement of cattle wealth and 
!hereby the income from cattle would be a 
most welcome addition to the poor economy ot 
drought prone areas. Hence there- is a !leed for 
rapid introduction of '.he. cross-breedmg pro
gramme. The Committee would, therefore, 
strongly recommend that the bases of exotic cow 
farm, breeding bull farm and frozen semen 
banks should be brought :1p to a good level of 
elllcicncy immediately so that an active cattle 
development can ·take place in drought prone 
areas. 

10.75 One of the rca>ons given tor tne slow 
pace of spread of frozen semen technology IS 

the lack of canisters for belding liquid nitrogen 
to keep the frozen semen straws in condi.tion 
for insemination in the field. The Commtltce 
understands that the pre.;cnt demand for out
reaches available supplies in the country. The 
Ministry of Agriculture wi11 have -to take a close 

look at the present programme of de!nand ~nd 
supplies and solve the problem satJsfacto~y. 
Otherwi1;e, this single factor may be senous 
deterrent to the rapid growth of animal hus
bandry in the drought prone areas. 

Sub-Humid and Humid Areas 
10.76 Major emphasis will b~ on crossbre~d

ing of caitle with exotic breeds for. enhancmg 
milk production as these areas receive heavy 
rainfaJI and have fairly good irrigation facilities. 
Hence 62.5 per cent exotic inheritanc~ may .b 
introduced in local milch cattle. While decid
ing upon the type of cattle to be introduce~ 
into ali area, it should be ensured that the parti
cular type would be able to ad~pt to the new 
environmental factors. Accordmg to NCA, 
Jersey, Holstein- Freisina, Brown Swiss and Red 
Dane breeds of cows could be used for cross
breeding in heavy rainfall and high altitude areas, 
because grass!and development and fodder pro
duction could be augmented in these areas. 
Besides crossbreeding, o1.her methods of breed
ing would also play ;m important role in these 
areas. 

Buffalo Breeding 
10.77 Buffaloes in India are of the graded 

type. Vast majority of !he buffaloes are un
improved, non-descript animals varying grea\ly 
in size, body weight etc. All the buffalo breeds 
in tpe country have been evolved for milk pro
duction. However, NCA has recommended 
that buffalo should be developed both as a 
milk and meat animal. Attempts at improv
ing milk qualities should be confined to the 
two best milk breeds viz., Murrah and Surti. 

10.78 In arid areas, because of extreme arid 
conditions, buffalo population is very low as 
compared with the population of cows. Murrah 
in Haryana and Mehsana and Surti in Gujar:Jt 
are the high milk yielding breeds of buffaloes. 
These breeds have attainro not only all India 
importance but also international recognition as 
important milk breeds of buffaloes. The fol
lowing approaches should be followed for im
provement of these breeds. Firstly, their genetic 
potential for milk production should be im
proved further through selective breeding in 
their native breeding tracts. Secondly, the 
sires of proven worth belonging to these breeds 
should be used for upgrading non-descript 
buffaloes in other areas through crossbreeding. 
Graded murrahs are ·considered suitable to and 
arc being distributed in arid and semi-arid 
tracts of drought prone areas. 

10.79 A herd of Mui-rah buffaloes were built 
up from graded Marathwada buffaloes along 
wi~h addi,:ion of a few pu;e-breds. It is claimed 
that the present herd excelled the average per
formance of Murrah breed and is comparable to 
~ilY of the National Herds of Murrah buffaloes. 
The average milk yielded wa§ 1835 kgs in 287 
days of lactation with calving interval of 450 
days is a breakthrough fer a buffalo herd in 



this State. It is claimed that the encouraging 
results obtained here provide ;t direction for all 
out efforts to develop buffaloes as dairy animal~. 

10.80 In the absence of complete data th:: 
Committee is unable to comment or make' any 
positive recommenda!ion in this regard. A!l 
that the Committee would like to bring out is 
that the necessity for milk produc!ion enhance
ment being so great, all production potential 
should be actively exploited for obtaining the 
maximum possible use. This would require 
enlargement and strengthening of the existing 
programmes as also initiation of additional pro
grammes. Carefully planned systematic breed
ing programmes including progeny testing· of 
selected bulls should be undertaken for pro
gressive genetic improv~ruent of the stock. 

Health Cover 
10.81 Livestock development programmes C!ln 

not succeed unless and un!il ll well organised 
animal health service is built up and protection 
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of livestock against diseases, particularly against 
the infections ones is a~surcd. The indigenous 
livestock are poor in produc!ive capacity and, 
therefore, not profitable to f!:ar. A massive 
cross-breeding programme to introduce exotic 
blood into the indigenous stock has, therefore, 
been undertaken in the country. It was, how
ever, found that the exotic breeds of cattle and 
the crossbred animals are very much suscepti
ble to infectious diseases. It is, thrcfore, neces
sary to build up an efficient animal health cover 
service in the country. At present most of the 
veterinary hospitals are poorly equipped, do not 
have modern aids for r.rriving at prompt ami 
correct diagnosis> of diseases and lack facilities 
for IJndertaking surgical operations. Even drugs 
for treatment of common ailments are in short 
supply. These problems are more acute in !he 
drought prone areas. The Com111ittee would 
urge that wherever animal husbandry programme 
is taken up, immediately steps should be; taken 
to provide animal health ~over. 

ANNEXURE-I 

CHAPTER 10 

Sl. 
No. Name of breed 

1 2 

(i} Cattle 

l. Gir 

2. Haryana 

3. Hissar 

4. Kankrej 

5. Nagore 

6. Sanchore 

7. Sahiwnl 

8. Thamparkar. 

Cii) Buffaloes 

1. Jaffarobadi 

lS-631 P. C.( ND)/81 

Livestock Breeds found in DP AP Districts 

Particulars 

3 

ARID ZONE 

A milch breed. Averoge lactation yield in well 
maintained herd 3,SOO Jbs. Ears long ond 
pendulous with a notch ncar the tip. 

Good milkers-yield 12 to 24 lbs. of milk per day. 
Long narrow face ·and fiat forehead with a 
body prominence at the centre. 

Fair milkers. White or grey in colour 

Fair milkers-yields 8 to 10 lbs. per day. Grey in 
colour. 

Milk yield 8 lbs per day 

Good milkers yield 12 1bs. per day 

Good milkers. Good beafanimals. Large udder. 
Long & regular tests. 

Arcos where mostly found 

4 

Gir forests of Junogarh, Snumshtm trtct of 
Bllrcc!a and Junagarh, Gohilwr.r trr.ct of 
Pali, Ianna, Baroda tnluk of Porb;1ndar 
B>roda hills and Halar of Wohkanc anl 
Chotilla hills of Morvi in the Bomboy State. 

Rohtak, Gurgaon, Kamal and Hissnr Districts 
of the Pulliab and Delhi States. 

Hissar district of Pullin b. 

Along the Banns and Sarnswnthl riv<rs low 
lying country to the south-cost of Rann or 
Kutch and in Ahmedabod district of 
Bomboy. 

Barmer, Nagore and Jodhpur di1trict1 of 
Raj,atan. 

Jodhpur district of Rajasthan chief centres 
being Molani, Sanchore, Scann and Dhot. 

Banks of river Rnni in Montagomery districts 
but now found in Harynnn, tmct of Punjab 
and north Uttar Pmdcsh. 

Lyre-horned grey. Wild foreheads. Medium Sind, Kutch, Jodhpur and Jaisnlmcr. 
sized compact. Good milch and Drought 
animals. Yield 400D-6000 1bs. 

Very good milkers-yield 30 to 40 Jbs. per day. 
Butter-fat content very high. Large and 
massive in size. Black in colour with white 
markings on face and legs. Highly developed 
frontial bone and broad and fiat horns. 

Southern parts of Saurashtm principal nrca 
being the Gir forests and the neighbourhrcd 
of Jalfarbod. 



I 2 

2. Murrah 

(iii) Sheep 

1. Bikaneri Jungli or 
Buchni. 

(iv) Goats 

I. Bikaneri 

(i) Cattle 

1, Amrit Mahal 

2. Dangi. 

• 

3. Hallikar 

4. Kankrej 

5. Khillarl 

6. Nagore 

(il) B11jJaloes 

1. Mehsana 

2. Surti , 

(iii) She1P 
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3 

Very good milkers-yield 14 to 28 lbs. per day 
Butter-fat contents very high. Very massive & 
stockily built animal. Black in colour. Short 
tightly curled horns. 

Mostly white with white tan, dark tan or black 
head and legs in colour, medium sized with 
compact body, average w<ight 55 lbs. per 
head, wool coarse & slightly brittle yet soft 
and long stapled, average yield of wool 3 lbs. 
per annum, do not fatten quickly, mutton of 
average quality. 

4 

Rohtak, Kamal, Hissar, Jind, Patiala and 
Gurgaon districts of the Punjab, Delhi and 
West parts of Uttar Pradesh. 

Original home-dry desert of Bikaner district in 
Rajasthan State but found in adjoining 
areas of Punjab, Uttar Pradesh and other 
districts of Rajasthan State. 

Black in colour, medium sized animals with In and around the BikancrdistrictofRajasthan 
poorly developed limbs, average weight per and the adjoining areas of Puqjab and Uttar 
45 lbs.1 she-goats-poor milkers average yield Pradesh States. 
of mille per day hardly a pound or so, meat 
not very tasty, slightly greyish in colour and 
deficient in water content, skins of fair average 
quality. 

SEMI ARID REGION 

Poor milkers, Medium sized. Grey colour with The western & central parts of Mysore, espe-
dark quarters. cially in Tumkur and Chitradurga districts. 

Poor milkers. Black and white or red and white A kola taluk of Ahrnednagar Sonkhcd taluka 
in colour. Medium sized. of Khandesh , Ghats of Nasik, Thana and 

Kolaba districts and in Bansda, Dharma pur 
Jawhar an Dangs in Bombay. 

Very little milk (poor milkers). Medium sized. 
Iron grey or black in colour. 

Fair milkers-yields 8 to.IO lbs. per day. Grey 
in Colour. 

Poor milkers, Medium sized 

Milk yield 7 lbs. per day 

Valuable early maturity persistence In milk 
yield and regularly in breeding. Black or fawn 
in colour with marking in head and tail. 

Milk yield-12 to t61bs. per day. Regular breed
ing. Medium siz.:d black in colour with a 
white pelt and white tuft on the tail. Flat 
horns. 

Tumkur, Hassan and Mysore districts of 
Mysore and adjoining parts of Bombay and 
Madras States. 

Along the Banas and Saraswathi rivers, low 
lying country to the South-east of Rann of 
Kutch and in Ahmedabad district of Bom. 
bay. 

Sholapur and Satara districts and Satpura 
range of Bombay. 

Barmer, Nagore and Jodhpur districts of 
Rajasthan. 

Baroda and Mehsana districts of Bombay. 

Nadiad, Anand and Bersad taluks of Kaira 
district, Bombay. 

1. Baklcarwal , • Sheep, in Kotla nod Rajori tehsils are Pre- South-western parts of Kashmir State. 
i,;_".' ··- ~-=~ ;;;:;::.:~ dominan!IY in white but in and around Udham

pur tchs•l are generally coloured, large sized 
sturdy animals with 70 lbs. average weight 
wool long stapled but coarse, average wool 
yield per annum is 31/11 lbs. mutton of 
average quality skins of fair average quality. · 



1 2 

2. Bhadrawah . 
(Gaddi) 

3. Blllari. 

(iv) Goats 
I. Beetal. 

(i) Cattle 
1. Nimari 

2. Kenwariya 
(Kenkatha) 

3. I{hillarl 
4. Ongole 

S. Dangi. 

(ii) Buffaloes 
NIL 

(iii) SheeP 

I. Nellore 

(iv) Goats 
I. Surti 

2. Tclligana 
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3 

Usually white with white or brown face, medium 
sizod hard animals with strong legs fit for 
climbing, average wdght p,r sheep SS lbs. 
woolluscrus coarse, and short·sraph:d can be 
grown up to 6 inches if allowed to attain its 
full strength. Average yield of wool 2i: lbs. 
per annum, mutton tough and deficient in 
fat, skins of average quality, also used as 
pack animals for transporting pashmina 
wool, salt, and borax, etc. between Tibet and 
India. 

Usually black, though grey white with black, 
face & even pure white som~ tim.:s in colour, 
fairly large siZ>d with square shapod compact 
body, average weight 60 lbs. per sheep, wool 
very coarse and straight, average yield per 
sheep I· 3/4 lbs. per annum, yield mutton 
average quality, skins very good in quality. 

Generally red tan, black or spotted in colour, 
m~dium si~d with blossy and sleek coat, 
average weight per goat about SS lbs. she• 
goats well developed udder and teats, average 
daily milk yield 3 lbs. per head, sometimes 
yield comes to 9 lbs. per day also. mutton 
tasty, skins fairly big in size and classed as 
'Am.ritsars'. 

SUB HUMID REGION 

Poor milkers-yield 3 to 4 lbs. per day 

Small sturdy and fairly powerful breed. Grey to 
dark grey in colour. Short deep and compact 
body with strong pointed horns. 

4 

Udhampur district of Kashmir, Kangra and 
Simla districts of Punjab and Chamba and 
Mandi districts of Himachal Pradesh. 

In and around Bcllari District of Mysore 
State and Jl.doni, Alur, Konkuntla, Kurnool 
and Nandokotkur tuluks of Kurnool district 
and Raidrug taluk of Anantapur district 
in Andbra Pradesh. 

Punjab and Jammu & Kashmir States. 

Nimar (Khargaon) and Indore districts ot 
Madhya Pradesh, 

Along the river Ken in Banda districts of 
Uttar Pradesh and parts of Ajalgarh 
Panna, Bijaigarh and Charkbari of Madhya 

Pradesh, 
Poor milkers. Medium sized. Sholapur and Sa tara districts range of Bombay. 
Good milkers-yield about 10 to 12 lbs. per day Ongole tract in Nellore and Guntur disirict 

of Andhra Pradesh. 
Poor milkers, black and white or red and white 

in colour, Medium sized. 

NIL 

White or white with black or fawn markings 
on the body light, brown red and red with 
white patches under the abdomen and on 
thighs, large sized animals with all body 
densely covered with short hair, average 
weight per sheep about 80 lbs. mutton of 
fairly good quabty, skins of good quality. 

Akola taluk of Ahmednagar, Sonkhed taluka 
of Kbandesh, Ghats of Nasik, Thana and 
Kolaba districts and in Bansda, Dharampur, 
Jawhar and Danga in Bombay. 

NIL 

Nellore districts of Andhra Pradesh and 
Ramanathapuram and Tirunclvcli distri"s 
of Madras State. 

No definite colour, may bo white, black, red, West Khandesh, East Khandesh, Sural and 
grey or blotched, modium sized average weight Nasik districts of Bombay State, 
SO Ibs. por head, she-goats fairly capacious 
and compact udder, average daily milk yield 
2·1/2 lbs. per head, some of them yield even 
8 lbs. of milk per day; skins of fair average . 
quality. 

White, red, black or mixed in colour, tall ani- (Tcllingana) Eastern half of Andhra Prade•h 
m1ls, average weight per head 60 lbs. she-goats, State and Bastar distric(of Madhya Pradesh 
not well developed udder and poor milkers, State and Chanda district of Bombay State. 
meat not tasty, coarse and grey in colour, 
skins or good qnality. 

-=-~~~---'-------------------... -
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HUMID REGION 

(i) Cattle 

I. Bachaur 

(ii) Bufloloes 
NIL 

Drought.breed, poor milkers. Sitamarthi districts of Bihar. 

(iii) SheeP 
NIL 

(iv) Goat 
NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

NIL 

Source : D>velopmcnt of Drought·Pronc Areas by;N.K. Jaiswaland N.Y. Kolte-National Institute of Rural Development 
Hydcrabad-pagcs 119-125. 

Sl. 
No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

Sl. 
No. 

I 

2 
3 

4 

ANNEXURE II 
CHAPTBR 10 

Statement showing State-wise Cumulative Physical Achievements of Sheep Cooperative Societies 
established under DPAP District from .April 1974 to March, 1980 

State 1974-75 to 1978-79 1979-80 Cumulative achievement 
(from Aprill974 to March 1980) 

Hatyana . 596 61 657 

Uttar Pradesh • 144 0 144 

Rajasthan 119 23 142 

Andhra Pradesh 69 6 75 

Tamil Nadu 31 2 33 

Gujarat 12 15 27 

Karnataka 20 0 20 

Maharashtra 20 0 20 

West Bengal 4 0 4 

Bihar 0 0 0 

Jammu & Kashmir , 0 0 0 
Madhya Praccsh 0 0 0 

Orissa 0 0 0 

TOTAL • I ,015 107 11,1?.2 

ANNEXURE III 

Shrep Cooparative Societirs Established under IDA (lSsi~ted DP .AP Districts during the year 1975-79 

Year Total Stata District 
197~-76 1976-77 1977-78 1978-79 1975-79 

Rajasthan Jodhpur IS 7• 6 28 Sl 
Nagaur 7 13' 3 23 

Andhra Pradesh Anaotapur 9 II 25 45 
Maharashtra Sholapur 4 6 10 20 

Ahmednagar • I 3 6 10 
Karnataka Bijapur 1 7 5 5 18 

Total 10 41 51 " 26 134 
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ANNEXURE IV 
Sheep Production Parameters-(Sheep Societies Vs VIllage Flocks) 

Average Impact of the year 1978·79 

Average impact of Rajasthan District' Average impact of Deccan Plateau 
Sl. districts.• 
No. Parliculars · 

Sheep Village A..,rage Sheep Vllla!l(' Average 
Societies Flocks Impact Societies Flocks Impact 

1 Lambs at birth Average weight 
I. Male Kg. 2•0 1•8 -t- 0·2 2•7 2·2 -t- 0•5 

II. Female . . Kg. 1•9 1•7 + 0•2 2·5 2•1 + 0•4 

2 Weaners (6 months) Average weight 
I. Male . Kg. 14•2 12•6 + 1·6 14•3 12·9 + 1•4 

II. Female • • Kg. 13•4 11•7 -t- 1•7 14•0 12•5 -t- 1•5 

3 Hoggets (12 months) Average weight 
I. Male Kg. 21·3 18·8 -t- 2•4 22•0 18•3 -t- 3•7 

II. Female . Kg. 20•0 17•8 + 2·2 21•2 18•1 + 3•1 
4 Rams Kg. 35·4 32•0 T 3•4 34·1 30·9 -t- 3•2 
5 Breeding Ewes Kg. 25•9 23·0 -t- 2•9 27•4 25·7 + 1•7 

6 Mortalit)'% 
I. Lambs % 8•1 15·6 7•5 6•9 13•9 6•2 

II. Adults % 5·8 12•3 6·5 3•3 7•5 3•7 
7 Lambing • % 67•7 62·0 + 5•1 64•5 55•3 -t- 12•1 
8 Weaning. % 54·1 44•1 T 8•7 60·3 56·6 T 13•8 
9 Wool yield (Kg/Sheep/year) Kg 1•13 0·98 -t- 0•15 0•80 0•60 + 0•20 

!-Jodhpur and Nagaur. 
2 + Anantapur, Sbolapur, Ahmed Nagar and Bijapur. 

ANNEXURE V 

·Sheep Production Programme-!978-79 (Sheep Societies Vs Village Flocks)' 

Lambs at Weancrs Hoggcts 
birth 6 months 12 months 

District· Year 
M F M F M F 

Rams Breeding 
Ewes 

Jodhpur ; 1978 Sheep Societies 2·2 2•0 14·0 13•1 20•8 19·3 38·3 26•8 
Vt!lage Flocks 1·8 1•6 13•1 11•6 19·8 31·4 23·7 23•7 

1979 Sheep Societies . 2·2 2·0 14·4 13•5 21•8 20•7 36·6 27•4 
Village Flocks 1•9 1·8 12•2 11•4 17•3 16·5 34·2 22•7 

Nagaur 1918 Sheep Societies 1•8 1•7 14•8 13•5 22·3 19•5 31· 5 24•8 

Village Flocks 1•7 I •6 13•6 12·5 20•7 18•5 30•0 23•3 

1979 Sheep Societies 1·8 1•8 13·6 13·6 20·1 20•2 35·2 24•4 
Village Flocks 1•7 1·6 11•6 11•4 17•6 18·1 32·6 22•4 

Average Rajastha.n 1978.· Sheep Societies 2·0 1•9 14•4 13•3 21·6 19•4 34•9 25·8 

District Village Flocks 1·8 1·6 13·4 12·1 20•3 18·2 30•7 23•5 

1919 Sheep Societies 2·0 1•9 14•0 13·6 21•0 20·5 35·9 25•9 

Village Flocks 1•8 1•7 11•9 11·4 17•5 17•3 33·4 .22•6 

AVERAGE IMP j\CT +0•2 +0·2 -t-1•6 +1•7 +2·4 +2•2 +3•4 - ;-2•9 

1 - Data not collected prior to 1978. 
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ANNEXURE V-Contd. 

ShPep Production Programme-1918-19. (Shaep Socielies Vs Village Flocks)' 

Mortality • 
District Year Lambing% Weaning% Wool yield Wool 

Lambs Audit Kg/Sheep/ Quality 
year 

Jodhpur . 1978 Sheep Societies 5·3 4•9 84•5 1•08 
Village Flocks 15·0 10•2 76•1 0•89 

1979 Sheep Societies 9·7 7•3 69•0 60•9 I •12 
Village Flocks 15•9 10•2 70•8 56•1 0•98 

Nagaur . 1978 Sheep Societies 9•3 5•5 65·3 55•8 1·00 
Village Flocks 17•1 12•0 60·6 '41 ·9 0·95 

1979 Sheep Societies · 7•8 5•5 51 •9' '43•7 1•29 
Village Flocks 14•2 16·6 40·4 36•4 1·08 

Average Rajasthan 1978 Sheep Societies 7•3 5·2 74•9 55·8• 1•04 
District Village Flocks 16.1 11.1 68.4 41·9' 0.92 

1979 Sheep Societies 8·8 6·4 60•5 52•3 1·21 
Village Flocks 15·1 13•4 55•6 46•3 1•05 

A VERAOB IMPACT -7.5 -6·5 -t-5•7 -t-8•7 -t-0•15 

ANNEXURE V-Contd. 

Sheep Production Parameters-1918-19- (Sheep Socielies Vs Village Flocks) 

Average weight (Kg.) 

Lambs at birth Weaners Hoggets Gams Breeding 
6 months 12 months Ewes 

District Year 
M F M F M, F, 

Anantpur 1978 Sheep Societies 2•9 2•8 15•1 14•5 23•51 21•91 36•2 26•7 
Village Flocks 2·3 1·9 13•9 12•9 20•4 19•3 31•2 26·0 

1979 Sheep Societies 2•8 2•6 15•3 14.8 23•8 21•8 31•8 26•2 
Village Flocks 2•2 2·1 13•8 12•7 20•2 19·8 30•3 25•7 

Sbolapur 1978 Sheep Societies 2•9 1•8 13•9 12•4 32•0 26·8 
Villago Flocks , . 2·1 2·0 11•9 11•3 

Ahmednagar 1978 Sheep Societier 2•1 1·9 16•0 14•5 18•0 17•0 
Village Flocks . 1•8 1·6 ' 14·5 13•0 16•0 14•5 

Bijapur 1978 Sheep Societies 2•7 2•4 13•7 12•1 22•5 21•0 35•0 28•0 
Village Flocks 2·5 2•2 12•5 11•5 18·0 16·8 30•0 25•0 

1979 Sheep Societies 2•5 3·0 12•5 14·6 21·5 23•0 36·0 29·0 
Village Flocks · . 2•2 2•6 11•6 12·8 17•0 19•0 32•0 26•0 

Average Deccan Pia- 1978 Sheep SocietieJ 2•7 2·2 14·7 13•4 21•3 20•0 34•4 27•2 
teau Districts. Village Flocks 2·2 1•9 13·2 12•2 18•1 16•9 30•6 25•5 

1979 Sheep Societies 2·7 2·8 13•9 14•7 22•7 12•4 33·9 27•6 
Village Flocks 2•2 2•4 12•7 12•8 18•6 19•4 31•2 25•9 

AVBRAOB IMPACT + O•S +0·4 +1·4 -r1•$ -t-3•27 +3•1 -t-3•2 -t-1•7 

1- Data not collected prior to 1978. 
2- Average of one district. 
3- Weaners weight were talcen at age of 4 months. 

.. Data not collected or supplied by district staff • 
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ANNEXURE-V Contd. 

Sheep Production Parameters 1978-79-(Sfzeep Societies Vs Vil/agl' Flocks) 

District Year 
Mortality % Wool 

Lambing Weaning yield (Kgf Wool 
Lambs Adulls % % sheep/ 

)'llar) 

Anantpur 1978 Sheep Sociclios 4·8 1·6 64·4 59•6 0·63 Medium 
Village Flocks 6·6 4·2 S6•7 SO• I 0•43 Coarse 

1979 Sheep Societies 4·3 2•S 61•9 57·6 0•49 
Village Flocks 7•1 S·S 40·1 32·9 0·29 

Sholapur . • 1978 Sheep Societies 6·0 2•0 S2·0 49•0 1•16 M :Medium 
Village Flocks F: Conrse 

Ahm::dnagar . . 1978 Sheep Societies 8•0 72•0 1S·O 1•16 Conrsc 
Village Flocks 11•0 9·0 62·0 65•0. 1•10 Coarse 

Bijapur . 1978 Sheep Societies 15·4 7•7 6l•S S3•S 0•86 Medium/Conrsc 
Village Flocks 25·0 10•0 O•SS Coarse 

1979 Sheep Societies 6•0 3·0 71•0 65•0 0•78 
Village Flocks 20•0 9·0 62·0 S4·0 o·s5 

Av.rage Doccan Pia- 1978 Sheep Societies 8·6 3•8 62•5 59·5 0•95 

teau Districts Village Flocks 14·2 7·7 59•4 57•6 0•69 

1979 Sheep Societies 5•2 2·8 66•5 61•3 0•64 
Village Flocks 13·6 7•3 51•1 43·5 0•42 

AVERAGE IMPACT -6·2 -3·7 +12·1 +13·8 +0•20 

1-Data not collected prior to 1978. 

ANNEXURE VI 

Sheep Develof?ment work on 100 hectares plots in Rajastl10n 

The scheme of sheep pasture plots Is being taken up only in 4 Desert Districts namely Jodhpur, Jalorc, ,Nasaur and 
Churu. The District-wise position Is as under:-

Sl. Stage of Work Name of the Districts 
No. 

Jodhpur Nagaur Jalore Churu Totnl 

I Plots Indenlificd 39 37 27 27 130 

2 Possession taken 39 37 25 26 127 

3 Plots Fenced . 39 33 24 25 121 

4 Contour Furrows 39 33 24 26 122 

' Plots seeded 39 33 24 26 122 

6 Tanks constructed 39 2~ 22 26 liS 

7 Sheep Sheds constructed 39 34 25 22 120 

8 Huts constructed 39 34 25 26 124 

9 Sheep Societies Registered . 39 36 2S 20 120 

10 Sheep Introduced 39 33 20 22 114 

II No. of Sheep 5776 4742 2572 2282 15172 

(Present strength) 37 37 27 27 

12 Plots handed over to Societies as per Government 
10 9 Nil Nil ordors . .' 

19 



The income from each plot shaving 400 sheep is esti· 
mated (as per tho actual Pdrformanee) as under (annual): 

I. Income from wool 

2. Mutlon 

3. M3nure of grass 
seed etc. 

TOTAL 

@ Rs. 18 per Kg. 
of 400 sheep. 

160animals@ Rs. 
I 00 per animal. 
400 sheep @ Rs. 
120 per animal. 

7200·00 

16000.00 

4800·00 

28000·00 

The propoSll for the functioning of these societies 
are as follows :-

The Cooperative Society should be asked io bear the 
following expenditure so that the expenditure may be 
done as per the income of the socl<-ty:-

s. Item Monthly Yearly 
No. 

Rs. Rs. 
I Salary of the two Shepherds 420·00 5040·00 

@ Rs. 210 per month. 
2 Contingency 20·00 240·00 
3 Medicines • . • • 2000·00 
4 Maintenance of Structure I% 1000·00 

of cost. 
s Miscellaneous expenditure 10·00 120·00 
6 Audit fcc • . 500·00 
7 Part-time Secretary @ Rs. 250·00 3000·00 

250 p.m. 

TOTAL 11900·00 

Besides these expenditure Rs. 15625.00 would be 
needed for 30% dividend to the sheep breedors and 
25.% of the net incom.e as reserve Fund. if we can 
bnng all the cxpendoture i.e. (Rs. 11900.00 + Rs. 
15625.00 = Rs. 27525.00). This expenditure is within 
the income expected out of the 400 sheep main· 
tained on the plots. 

Since the Government has invested the amount of 
about 1 lakh each plot for development, it i• worth· 
while to keep one S/ A on the plots as dopartmental 
representative so that the scheme may run as per laid' 
norms and yield expected results moreover the S/ A 
nJso look after the health coverage of breeders and 
other animals. 

Thus the total ine~me of the plots is Rs. 28.000.00 
and expected expendoture would be Rs. 23,619.00 and 
net results would be Rs. 4381.00 "with a society 
annually. 
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I have observed in these plots that lhe pasture 
development work is not upto the mark due to con· 
tinuous famine for last three years in these districts. 
Due to failure of rains, the required number of sheep 
were not introduced io the plots and we would not 
get the anticipated income out of the sale of animals, 
wool and other products of the plots. 

I have also observed that in the scheme which was 
started from the year 1975-76 oo provision was kept 
for plantation of some fodder trees on these plots. 
The economy of the sheep depend in the desert area 
mainly on these fodder trees which are the main 
source of the fodder supply from January to June. 

It is too early to give any definite opinion about 
these plots because the required inputs were not 
provided and I think if some more ume is given to 
the plots then these plots will be economically viable. 
I am enclosing herewith the details of expenditure and 
income of the 10 hectare plots handed over to the 
Society which will give an idea that time to come 
these plots will become economically viable units in 
future. 

We have now taken necessary steps to provide the 
fodder tree in these plots by the Forest Department 
and after this coming monsoon we will start to derive 
to complete the required number of sheep in the 
plots. Due to financial limitations, this scheme has 
not taken to the other districts in DPAP areas in 
Rajasthan. However, only 5 plots in the Districts of 
Bikancr, Barmer and Jaisalmer will be taken up in 
the year 1981-82. 

In Nagaur and Churn Districts in five plots Chokla 
sheep have been introduced and in Churn Nali Breed 
of sheep have been introduced in the plots. The 
Sheep and Wool Department is going to take cross
breeding programme in 10 plots in Churn and five 
plots in Nagaur district. So in this way these plots 
Nill be a source of supply of good crossbreed rams to 
)ther breeders in the area. Due to shortage of exotic 
:ams. this crossbreeding programme is going to be in 
imitcd area only. 

(Sd.) 

(R.. K. RATH) 

Joint Secretary, 
Ministry of Rural Reconstmction 

Government of India, New De/Joi. 

1979-80 
SHI!EP AND WooL DEPARTMENT 

Statement indicating financial position of D.P.A. p, Plot District Nagaur which have completed four 
years, handed over to Cooperative Societies. 

S. Name of plot Date of Total expdr. · Year of Total sheep No. of _ 
No. completed p~sses- incluo;ling animal in· introduced Coop. Soco· 

soon Fencong, troduoed in August, eties upto 
Kund, Huts, developed 1980 August, 
Yard & draf· plots 1980 

ling completed 
plots 

I 2 3 4 s 6 7 

I Gogclow 1975·76 82988 11/76 279 57 
2 K.hamiyad 17-4-75 13504 11/76 220 88 
3 Rntnu 10-10-75 67880 11/76 180 38 
4 Nimi Jodhn 19-10-75 64399 3/77 100 54 
s Baldu 5-4-75 67858 1977 112 67 
6 Navarnngapura . 25-4-75 76928 1977 127 103 
7 Mundwa . 26-6-15 90818 1977 185 39 
8 Khl\iwana 28-6-75 69503 1977 194 50 
9 Paladi J odha 2·7-76 78975 1977 220 38 

TOTAL 672853 1617 534 

Total number Total eXPdr. 
including labour, 

wool, manure stationery, 
grass, sred, water, food, 
sale of animals fodder, · 

etc. upto etc. 
June, 80 

8 9 

35062 7411 
26108 20338 
9379 7878 
8032 6380 
7941 1504 
9323 6868 
9366 S3S2 

19678 6458 
Jl394 4532 

136283 72621 
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1979-80 
SHEEP AND WooL DEPARTMENT 

Slatement indicating financial position of DPAP Plot Districl Jodhpur »·llicllllm·e cc;mplt'l<dfwr 
years, banded over 10 coopera1i1•e Socielirs. 

s. Name of Plot Dale Total expdr. Year of Total N~. of Total ino:ome Total 
No. completed of including animal in- sheep Coop. wool, manure cxpendilurc, 

p~JSSCS· Fencing, Kund, troducc:d in introduced Socicaies grass seed, J:1bour, 
&ion Huts Yard & developed 1980 upto sules ofuni- slalion~ry, 

Drafting com- plots 1980 mals ere. uplo warer, food, 
pleted plots 1·9-1980 fodder etc:. 

I 2 3 4 s 6 7 8 9 

I Daipada Khichiya 1975-76 105431 2/77 198 31 21283 3674 
2 Ghanliyala 1975-76 105974 1/77 231 104 16SJ6 4716 
3 Kasti 1976-77 100400 :/77 360 48 23747 6940 
4 Ustran 1976-77 93997 3/77 326 48 26958 S843 

5 Lohawat 1976-77 81449 12/77 141 so 2684 3676 

6 Chirai 1976-77 99814 1:/77 185 6S 10268 4548 
7 Bhawad 1976-77 94326 2/77 227 34 21086 3778 

8 Melawas 1976-77 91221 12/77 168 27 9201 3785 

9 Malar 1976-77 86067 12/77 liS 31 2976 

10 Ocnok 1976-77 92977 12/77 250 53 4633 6177 

TorAL 951656 2201 ~01 139372 43137 

ANNEXURE VII 

(CHAPTER 10) 

Pasture Development Schemes in Rajasthan-Pre-Investment St11dy by .ARD in Jaliloary, 1979. 

A Pre-Investment Study to asse~s the. bankability 
of pasture development sch~mes m R~JMthan was 
conducted by Shri K. S. Sun (Deputy D~rector Tech) 
from 26th December, 1978 to 1st ~an~;~arY, 1979. A 
detailed report on the need and obJectives of pasture 
development programmes, research done. under operad 
tional research projects of CSWRI, Av1kanagar an 
CAZRI Jodhpur experience of the work done under 
DPAP project at Jodhpur and the noJms to be adop
ted for working out the financial ouUay and econo
mics of scheme has been recorded by Dr. B.NS. ~~h~, 
Director (Tech) [Vide Head Office leiter o. ec . 
19129/H(Raj)-78/9 dated the 20th. JanuarY, 1.97~]. 
·inese a~pects are. therefore, not d1scuss~~ again th 
I his nor; and only economics a nil banhl<abgll~ off s~te 

o"ects have been worked out on t c asiS o 
pr ~s indicated in the above report. However • be[ ore 
nor k.. ut the economics. it is· conSiderec.'l n.ece~sary 
wordimg o - .. in management and orgamsauonal 
ro scuss '"""'~ 
aspect of such programmes. 

011:anisatlonal and M.IDallement A.spCI:Ia 
2. There are two distinct proposals for undct takln~ 

!<oUCh programmes viz., U 
(i) Progr~mme of pasture development on •rna 

plots of individual farmers, 
(ii) Programme for pasture development on Go"i'r/ 

Government lands owned by Panchayats/ ov· 
emment. 

As regards programme to be undertaken on small 

1 
3i f land owned by individnal farmers. the study 

P o s I od that there was no much scope for undertak· 
~eve~cb progDammc on such lands due to veiy poor 
~~ponse from the individual farmers. 

In regard to Gochar/Govef!UDeOt lands. the modus 
. rand· for the implemcntauon of such programme 
~6uJd b! on pallern of DPAP pa<t\lfe plots. or through 

~6~31 r. c. <ND>JSJ · 

a State-owned corporation preferably Sheep a~d Wool 
Marketing Federation already set up by the State 
Governmen~ in the cooperative sector, Under the 
DPAP Projecl, a farmer who is a member of the 
S~eep Bree<;fers Cooperative Society, gives the sheep 
wnh a max1mum number of 10 to the society and the 
value of the sheep is taken as fnrmers contribution 
towards the share capital of the society. The model 
by law of the societies ensure minimum dividend of 
25 per cent in the first year, 27 per cent in lhe second 
year, 29 per cent in the third year, 31 per cent in the 
fourth year and such percenL,gc 115 may be decided 
by the society from the fifth year onwards. Tho 
alternative proposal for plots to be managed by a 
Stale owned Corporation/Sheep and Wool Markelm~ 
Federation envisages that the Corporation may pur .. 
chase the animals on the basi• of carrying capacity 
of a plot and such' expenditure is also to be reckoned 
for the purpose of inslilulional finance under this pro
gramme. 

. 4. Under the DPAP patlem of finaocin~ the lar
mers have to find out and arrange {or graztng of the 
remaining Oock (i.e. moro than 10 sheep) nod may 
have to continue the practice of grazing under magrn· 
tory conditions fol'l such animals. Even in regard to 
the sheep given to the society the farmer docs not 
have any involvement and it is more in the nature 
of investment with assured minimum return. In tho 
alternative propo<al too the farmer who sells the 
animals to the Corporation would not have any 
stake/ involvement. 

S. Before we decide the management pattern. the 
question arises as to what is the main objective of 
such programmes? The main objective or the pro
gramme can be con•idered to bo checkin11 of migra
tion of sheep over long distancca. with a view to 
avoiding wastage of considerable energy in physical 
movements 1111<1 Iakins advantage .,r availability of 



scientific inputs in order to have higher production of 
wool and meat as also finding of the programme viz., 
proper usc of waste land, non·irrigable land and con· 
scrvation of such lands against soil erosion etc. could 
be considered as supplemental to the main objective. 
As per national policy, considerable emphasis on sheep 
development programmes in semi·arid and arid areas 
of Rajasthan is being given and for the purpose 
various schemes have been formulated or arc under 
the process of formulation and the pasture develop
ment programme is to be mainly taken as a support· 
ing programme for the successful implementation of 
such scheme•. Thus, it may be obvious that the main 
objective is not achieved under both the proposals 
for implementation of such programme. 

6. Now the question is as to what could be the 
better alternative to achieve the main objective of such 
programmes? It is felt that the farmers might he 
given full grazing facilitie> at least during the Jean 
period of 4 to 6 months for a minimum number of 
sheep e.g. unit of 30 ewes.. and a ram to a farm 
considered as an economic unit for the purpose of 
financing of sheep development schemes should be 
made available in pasture plots. It will ensure full 
grazing facilities for the entire flock of sheep owned 
by small and marginal fanners and agricultural Jabou· 
rcrs in the areas where pasture development are taken 
up. A limited benefit could also be made available 
to medium fanners if large pieces of land arc doveloped 
under this programme and balance grazing capacity 
is available. If this proposition is accepted there may 
not be any need for providing for operating costs on 
the salary of shephards and stockman and other over· 
heads as envisaged for in the DPAP Project, except· 
lng watch and ward arrangements for each plot. 
However, the responsibility of overall supervision of 
pasture plots, extension unit service, arragemcnls for 
supply of inputs and providing necessary health cover 
etc., should rest with the sheep and wool Department 
and expenditure . on the required staff and other over
heads for the purpose should be met by the Govern· 
mcnt. The beneficiary farmers will have to take care 
of their own flock and watch the grazing of their 
sheep in the plots allotted to/earmarked for them for 
the purposes. The economic charges for grn.zing of 
sheep and providing them other facilities will have to 
be decided on the basis of projected returns. This 
will provide gainful employment to such farmers and 
ensure projected returns under ~beep development 
schemes and would consequently ensure repayment of 
bank loans. This would also ensure proper brcedins 
facilities health cover and organised marketing ot 
wool and meat through the sheep breeders cooperativo 
society or the corporation as the case may be~ 
Needless to state that the preference should be given 
to small farmers. marginal farmers and agricultural 
farmers nnd agricultural labourers availin~ of bank 
finance for purchase of sheep especially under the 
Antyodaya pro~ramme. If the above proposal is 
considered feasible n cash flow projection chart indi
catim~ the total relums. and apportionment of such 
income to the farmers and the corporationfsociety 
espcciallv for the purpose of liquidating bank finance 
obtained by the beneficiary farmers for purchase of 
the sheep and bank finance obtained by the corpora· 
tion /society for the purpose of developnent of pas· 
ture plots can be worked out. 

7. It was observed during the course of field visits 
that there was great/rc~ntment among the fanners 
for not allowing grnzing of cattle in such pasture 
plots. The discussions with the research per'lionnel in 
the CAZRI and project officials under DPAP Project. 
Jodhpur revealed that there wa~ scope for nllow!ng 
reientific grnzinQ: by bill animals especially when the 
grass grows taller and in the absence of such facilitv 
such grasses have to be burnt nt h:lrvc!lltin!J of 
grasses and mnrketint( the same for s..tle to far .. 
mers wns not economical in view of the transportation 
and other costs involved. A selective basis of nllowin~ 
9attle ~razinl! nn4 ll)e charses to \lC ~ov0ro4 from 
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them will have to be decided by the Government on 
the basis of their experience and further extension 
work necessary in this regard. 

· 8. It was also revealed during the COUT9e of study 
that there was scope for income from sale of grass 
seed and as a matter of fact out of the total income 
of Rs. 38.806, earned from some of the plots develop
ed under the DP AP Project in Jodhpur District, the 
income from sale of grass seed was as· much as· 
Rs. 16 574 from plots developed during 1976·i7 and 
1977·71i. The nonns in this connection will have to 
be worked out for the purpose of projecting such 
income from pasture plots. It also transpired during 
the course of discussion that there was ample demand 
for grass-seeds. .The income from the above item and 
grazing of cattle in such plots will be available fully 
for liquidation of bank finance obtained for develop· 
ment of such plots. 

9. The land for the proposed pasture development 
plot should be given to the implementing agency on 
a long tenn lease at least for the full period of Joan, 
free of cost, since no returns are at present available 
to the Government/Panchayat due to over·grazing and 
management 

Financial aspects 
10. The capital cost of the development of a 100 

hectare plot (representative size) on· the basis of nonns 
arrived at during the study and. indicated in the tech· 
nical report are worked out in the following para· 
graphs, pending the decision on the alternative pro
posals suggested in the preceding paragraphs. 

. Capital cost 
1 I. The capital cost for development of a pasture 

plot of 100 hectares including the cost of animals and 
operating costs capitalised for the first two years and 
~insurance cost capitalised for one year ·aggregate 
Rs. 1.66 lakhs as under:-

Year .. 

I 

II 

III 

IV 

v 

VI 

• 

• 

• 

• 

• 

• • 

• • • 

• 

TOTAL. 

*Rounded off to nearest thousand. 

Amount* 

70,000 

40,000 

21,000 

17,000 

16,000 

2,000 

1,66,000 

Th~ detailed break·l;IP of the costs is given in Ap
pendiX . I. Howev~"' if the proposal made in para 6 
IS considered feastblc, the total investment cost for 
development of pasture plot of 100 hectare would be 
Rs .. 7~.<!00 only and there would be no need for 
C!lPitahsmg other costs from second year onwards as 
g1ven above. 

Financial Assistance . 

12. The corpo"!tion/~ociety (implementing agency) 
would n~ed financtal assistance f?r investment expendi-~ 
!Ure ~unn~ t~e first five years, stxth year's expenditure 
Js qu1te nomtn~l and .can be met out of own resour
ces. Debt equ1ty. ratio of. 40 :60 is considered deslr· 
able from the po1n1 of' v1cw of bankability · of Ill• 



Jiro]e<:l Accordingly 6nanclal assistaoc:o 
as under:- works out 

. Year 

J 
n 
m 
IV • 
v 

Financial 
ouUay 

Rs. 

70,000 
40,000 
21,000 
17,000 
16,ooo 

Equity contri
bution of the 

Corporation 
Society 

Rs. 

Financial 
assistance 

Rs. 

42.000(60%) 28,000140%) 
24,000 15,000 
12,600 8,400 
10,000 6,800 
9,600 6,400. 

However, if the animals are not purch_ased ~s per 
proposals made in paragraph ~. the financtal asststa'!ce 
would be needed for meetng mve~tment cost to be tp.· 
curred in the first year alone and m that case a margtn 
of 25% can be considered as adequate. 

Economic and repayment period 
13. Economics of a I 00 hectare plot indica~ng . the 

projected income and expenditure for IS years 1s gtv~n 
in Appendix 11. While working out these econonucs 
the following assumptions have been made :-

(i) The optimum carrying capacity of sheep is 
about 580 adult equivalent ~beep for 5th y_ear 
onwards. Keeping this in vtew a. herd .PfDJ~· 
lion for 6 years bas been worked out tn par.a 
11 of the technical repor,l The number of ~ru· 
mals available for wool and meat production 
has been worked out on the basis of herd pro· 
jection as under :-

A. Wool 
production 

Ewes 
Rams 
Ewe Lambs 

B. 
Meat 

Production 

Ewes 
Rams 
Male Lambs 

Number of animals taken for wool 
production 

YEAR 

t n Ill IV v VI 

180 270 380 475 475 
4 6 5 10 10 
63 95 126 138 158 

No. of animals taken for meat 
production 

YEAR 

I n III IV v VI 

40 60 80 100 100 
3 2 3 

63 94 126 157 157+ 
17 

ewe 
lakhs 

The yield for wool production and the live weight 
for the purpose of meat production have been assum· 
ed as under :-

Wool Yield (in kg) 

ll&III IV Year 
Year 

Ewe 1·2 ,., 
Ram I ·5 2·0 
Lamb 0·6 0·75 

Av.ragc live weight 
of animals for the 
pufPOse of meat 

PrOduction 

u & I1I IV year 
year onwards 

20 25 
35 40 
15 IS 

(il) 

(iii) 

The average income from sale of manure h; 
been assumed at Rs. 10 per sheep per year < 
tho opening stock of ewes and rams. 
The price of wool has beeu assumed at Rs. I 
per kg. on the basis of the prevalent markc 
prices, while that of meat Rs. 4 per kg, c 
live weight being paid by tho State Sh<-.:P an 
Wool Federation. 

(iv) The expenditure on insurance premium has bcc1 
taken at 3.5 per cent per annum on Ute oost o 
opening stock of ewes and rams. 

(v) The operoting costs have been assumed a 
Rs. 2400 in the first year and Rs. IJ,JOO in tho 
seeond year as per para 12 of the technica 
report, from lrd to Sth year average increaso 
of 10% per annum on the cost of the preccdint 
year has been assumed, 

(vi) 

(vii) 

The income and expenditure have been nssumc( 
to be constant from sixth year onwards. 
No provision has been made for repairs of CCI' 
ta.in items of investment liko fencing, sheep pen 
water tank or other buildins etc. Again nc 
provision has been made for receding, whict 
will. of course be quite nominal, Similarly, the 
income from sale of gmss seed. grnzina oJ 
other animal• or sale of grass ha~ not bccil 
taken into account. Thus such expenditure 
could be easily oil' set by the other income nol 
taken into account. 

14. On lho basis of the surplus available from 3rd 
year onwards it is proposed to ftx the repayment 
schedule as under :- . 

Loan instalments issued in the first and the second 
year together with interest· thereon capitalised for the 
first three years period can be recovered in 10 annual 
equated instalments from founh year onwa1ds. The 
loan instalment issued in third, fourth and fifth year 
can be recovered in seven annual equated instatments 
from fifth year onwards. However, interest on such 
instalments can be recovered in tho same year or in 
other. words there will be no holiday for payment 
of interest in so far as third, tounh and fifth mstal· 
ments of loan arc concerned. Accordingly the repay· 
ment schedule is given in Appendix Ill. 

Recommendatlou 
15. The pasture development programmes are of 

paramount importance for checking the migration of 
sheep and sueecssful implementation of sheep develop· 
ment programmes being taken up on large scale in th~J 
arid and semi·arid zones of Rajasthan State. Finan• 
cially viable projects for undertaking such programmes 
on largo plots of unirrigablc and waste land• owned 
by Panchayats/State Government can be financed by 
Banks with refinance facility from ARDC. However, 
the main issues to be settled before taking up such 
projects for financing are:-

(a) Which agency would be most appropriate to im· 
plemcnt these programmes and what should ba 
the debt equity ratio? 

(b) What should be the modus operandi of imple· 
menting such programmes i.e., whether on tho 
pattern of DPAP Project or on the basis of 
outright purchase of animals by a Slate-owned 

Corporation/Sheep and wool Cooperative Fede• 
ration or on the pattern suggested in para 6 ,of 
the report? 

(e) Whether selective grazing by cattle could be 
allowed as suggested in para 7 of the report 
and if so, what should be the basia 7 

It is sug~csted that decision on the above i"ues may 
be taken tn consultation with the State Government 
and Government of India. 

16. After a decision on tho above Innes is taken, 
we may give broad guidelines suggcstin11 the organisa· 
tiona! and manaacment pattern and technical and 



flnanelal nomis to the Siatc ·Government for formula· 
lion of suitable pasture development projects for 
different areas in the State. It may be mentioned in 
this context that a project for development of some 
pasture plots on the left bank of Rajasthan Canal 
has been prepared at the instance of Irrigation Com· 
missioner and is under consideration of the Sheep and 
Wool Department. This project, with sucb modifica· 

tions as necessary, can bo' taken uP fOr l;n.:ron.•i..a;-u~{sf• 
aoce on pilot basis. 

14th February, 1979. 

Sd./· . 
M. C. BHANDARI 

Deputy Director 

APPENDIX I 

Cost of pasture establishment under one hectare of land in the project area (As per estimateJ 
of CSWRI, Avlkanagar) · · 

(A) 1'/xcd Cost 

(i) Bu11diug around IM field 
@ Rs. Rs. S per 100 cubicfeet 

(ii) Fencing with prosoplc}uliflora 
20 kg. seed 

@ Rs. 4 per kg + one manday 
@ Rs. S 

(B) Land preParation 
(i) Bush cleaning 10 manday@ Rs. S 
(ii) Disk plough Cultivation (one)@ Rs. 7S 

per hectare .• 
(iii) Ploughing with cultivator (one) Rs. 75 

p:r hectare 

(C) Receding Pasture Grass 
(I) Seed Rate (Concherus and Clitoria) 16 kss. 

Cost @ Rs. 4 per kgs. 
(ii) SowingiOmandays@ Rs.5 • 

(D) Plantallon of Fodder trees 
(i) IOOplants/hect.@ Rs. 0.2S plant 
II) Planting-S mondays @ Rs. 5 

Rs. 

268·00 

80·00 
S·OO 

50·00 

200·00 

75·00 

64·00 
50·00 

25·00 
25·00 

(E) Ferti/isatioll 
(i) Urea 90 kg. 
(ii) SSP. 144 kgs. 

. 157,00 
115·00 

-----
• TOTAL 1104•70 

Recurring CoMs 
(i) Salary of the watchman kept for seven 

months (July to January of next Year @ 
Rs.4•50 per day for 182 mandays) 819·00 

(ii) Harvesting of grassts 
25 mandays @ Rs. 5 per day • 125·00 

ToTAL 

lttcome 
(i) Fodder production (Green fodder) per 

hectare in one cuttings :-
lst Year 2nd Year 
95 quintals 118 quintals 

944·00 

NOTE :-From February to the onset of rains plots were 
kept open for the grazing of livestock. 

APPENDIX II 

S.No. Name of article 

I 2 

List of mlscolla11eous articles glve11 to Stockman ill 
pasture plot (I 00 hectare) 

Quantity Cost 2 

3 4 
----------------- II. Drum (iron) for food 

1. Shovel • 
2. Torch • 
3 Lamp • 
4 Pick•BXC 
5. Bucket • 
6, Tagari • 
7. Wooden Box 
8. Ghoda. 
9. Lock • 

10. Steel folding chairs 

3 

I 
3 
2 
3 
I 
2 
I 
2 

13·25 12. Steelfoldingtablc 
18·50 !3. Carpet (cotton) 
13·45 14. Tray (iron) 
22·50 IS. Lamp (Post) . 
18·00 16. Spring balance of weighing lamps 
14·80 17. Rain gauge 

103·00 18. Tarpauline 
19·00 19. Lola (mug) 
7·50 

GS·OO TOTAL. 

3' 4 

115·00 
1 136·00 
I 65·00 
1 7·00 
1 55·00 
1 250·00. 
1 87·00 
I 118·00 
1 18•00 

1147·20 



, Year 

{I) 

I 
II. 
m. 
IV. 
v . 

Loan Interest 
Instalment capita

lised 

(2) (3} 

28000 10294 
16000 3714 
8400 
6800 
6400 

APPENDIX III 

Repayment Schedule 

Total m IV v \I VII VIII IX X XI XII xm 
amount )'e8l" 
for re-

)'e8l" year year )'cl!r ycor year year year y..:nr Yoar 

payment 

(4) (5) (6) {7) (8) (9) (IO) (II) (12) (13) (14) (IS) 

38294 9861 9861 9861 9861 9861 9861 9861 9861 9861 9861 
19714 
8400 924 924 
6800 748 
6400 4580 4580 4580 4580 4580 4580 4580 

TOTAL 924 11533 14441 14441 14441 14441 14441 14441 14441 9861 9861 

Large Sheep Breeding Distribution of Rams Production of Rnm.• ( 1978-79} 
Farm 

1973-74 1974-75 1975-76 1976-77 1971-78 1978-79 Total Exotic Cross Indigo- Total 
no us 

(I) (2) (3) (4) (5) (6) (7) (8) (9} (10) (II) (12} 

!. A.P. Hydcrabad lOS 66 300 222 120 823 497 245 742 
Mamidia Pally (9000 
acres) 

2. Karnataka 67 41 147 255 638 78 716 
Chitradurga, 
Challakere (9000 acres) 

3. J &KAnantnag 213 229 250 250 942 512 512 
Daksum (13,000 acres) 

4. Raj, Sikar, Fatehpur. 3 ioo 79 84 266 327 278 605 
(7,500 acres) 

s. U.P. Varanasi, Bhaiv- 23 42 20 61 146 43 158 9 220 
sora 

6. Bihar, Hazaribagh 55 55 
Chatta (2000 acres) Established in the end cf Fe>urth Plan cr Fifth Plan. 

7, Madhya Pradesh Shiv-
puri (8,500 acres} 

Distribution of Rams 

Year 

1971-72 
1972-73 
1973-74 
1974-75 
1975-76 

Exotic Cross 
bred 

19 
41 20 
14 II 
8 

1060 IS 

280 280 

Hissar Large Sheep Breedl11g Farm ill FOOO lfcres 

Distribution of Rams 

Exotic 
Crossbred 
Indigenous 
Total 

1979 !980 
-80 -81 

877 868 
357 615 

13 10 
1247 1553 

Distribution of ~ams Distribution of Ko011 -------
Year 

1976-77 
1977-78 
1978-79 
1979-80 
1980-81 

Total 

E~olic 

241 
546 
353 

Cross 
bred 
169 
55 

172 

1979 1980 
-80 -81 

205 } 661 (Break-up notavailabk) 
3590 



ti. PASTURE DEVELOPMENT AND RANGE MANAGEMENT 

11.1 Pasture development in drought prone 
areas, apart from increasing fodder availability 
and thereby promoting development of animal 
husbandry, confers the benefit of providing 

, grass cover on lands subject to wind and water 
erosion. 

11.2 The major concentration of the hot arid 
and semi-arid areas in the country is in the 
States of Andhra Pradesh, Hacyana, Karnataka, 
Maharashtra, Gujarat and Rajasthan. These areas 
usually suffer from long periods of total dry 
spell or scanty to uneven and erratic rainfall. 
Rainfed agriculture cannot be depended upon 
and is rather risky in these area.s. The people 
of the area, ·therefore, have \O depend on other 
sources of livelihood and animal husbandry is one 
of the programmes which sustains them during 
long periods of drought Animal husbandry 
thus pTays an important role in the rural 
economy of the drought prone area. 

11.3 Improved breeding and animal health 
cover alone is not adequate for achieving the 
productive P.ote1_1tial o~ the improved ~reed 
animals. Scientific fcedmg of livestock 1s of 
crucial importance for improving their produc
tion. Unless the lives!ock l)re fed adequately 

and with quality fooder to provide all the 
nutrients in required proportions, their productive 
potential is not realised in the form of increased 
production of milk and other animal products. 
No lasting improvement can be brought about 
by breeding alone, for improved breeds deterio
rate rapidly if not fed properly. Adequate 
production and good quality of fodder and 
grass thus becomes a pre-requisite for the 
success of animal husbandry programme, so vital 
to the economy in these areas. 

11.4 The drought prone areas are characte
rised by the scarcity of fodder and grass for 
feeding livestock. The arid districts have less 
than 5 per cent area under pasture. Though 
the pasture areas in the other IJP'AP districts are 
larger, no district has above 14% of this area 
under pasture (Report on Integrated Agricultu
ral Development in Drought Prone Areas, 
Planning Commission-1973). 

11.5 The findings of the study made about the 
land utilisation pattern in arid regions of 
Rajasthan by the Central Arid Zone Research 
Institute, Jodhpur as analysed from the table 
are as follows :-

Livestock Popu/atio!J in different Agroclimatic Zones in Arid districts of Rajasthan . and its 
Pressure ot; land · · 

Total Area Under Total Agro climatic Zone Land available in ha. ACU Shortage 
Area 000 (000 ha) grazing livestock of forage 

ACU Tolal per ha. cultivation Cultivable Grazing during 
(millions) normal 

years 

Zo11e •A' 11498 36·10 5784 2·043 5·67 1·76 2·83 42·0 
(55·12) (38-61) (67· 56) (30·34) 

Mean annual rainfall below 
300 mrn, 

'lOIIf! 'B' . 9361 5741 2777 4·690 1·996 1·22 0·59 35·0 
(44-88) (61·39) (32·44) (69-66) 

Mean annual rainfall above 
300 mm 

Total .. 20859 9351 8562 6·733 3·09 1·38 1·27 35·1 
(100·00) (100·00) (100·00) (100·00) 

Figures in paranthcsis indicate percentage. 
ACU-Adult Cattle Units. 

11.6 It would be seen from the table that 
the area under cultivation is higher (61.39% in 
zone B) receiving average annual precipitation 
of 300 mm and above, while it declines 
(38.61%) sharply in Zone A with annual rain
fall below 300 mm (Ahuja and Mann 1975). 
In district like Jaisalmer (with annual rainfall 
below 200 mm), the area under cultivation 
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during normal years of rainfall is about 5%. 
Hence, most of the cropped 1and is mainly 
grassland~a source of livestock production for 
local economy. The shortage of forage for 
existing livestock population amounts to 42.0%, 
3~.0% and 35.1% in Zone A and B and total 
and . zone . respectively. Situation becomes 
alarmmg dunng years of scarcity. 



11.7 The uncropped lands and those falling 
under land capability class V and above are 
sources of devastation of nearby fertile agricul
tural lands through erosion hazards. Ranf;!e 
land or g~ass land may be defined as land frorn 
whe~e agnculturc cannot be sustained on sound 
footm$s due to hostile agro-climiilic conditions 
(Ahuja, 1977). These are best suited for use 
as range lands, a good source of livestock 
sustenance. Due to continuous mis-use these 
lands are deterior.ating resulting in ec~nomic 
losses. 

1_1.8 Notwithstanding the land resources con
stramt, these areas do offer considerable scopes 
for pasture and fodder development on the 
available areas if the latest technology for 
fodder crops and pasture developed evolved at 
the Central Arid Zone Research Institute 
Jodhpur, 1he Indian Fodder Grass1and Researcl~ 
Institute, Jhansi and other places is adopted 
appropriately. A summary of the important 
findings of the CAZRI and the Central Fodder 
and Grassland Research Institute at Jhansi with 
its live regional stations at Hyderabad, Ananta
pur, Rajkot, Rahuri ;md Jodhpur is given 
in Annexure 1 to V. 

11.9 The Task Force on Rural Development 
(1973) appointed by the Planning Commission 
had recommended that the Government and the 
community waste lands which are as high as 
30% in a number of districts should be dcv~
loped into pastures. A portion of village 
common lands were to be developed to serve 
as a basis for fodaer bank and the programme 
was to be supplemented for fodder crops around 
sources of irrigation. 

11.10 The National Commission on Agricul
ture had also gone into this question in great 
detail both in i·fs Interim Report on Desert 
Development and in the main report (1976). 
In its interim report on desert development, it 
had par.ticularly draw.R attention to the fact that 
there will be large areas having Jess than 500 m:n 
of rainfall where supplementation of the preci
pitation on the land by artificial means might 
not be possible and, if possible, may be limited. 
They have, therefore, recommended that in such 
areas, which cannot ordinarly support any worth
while production of arable crops but are good 
for some grasses and trees, pasture economy is 
the only answer. 

11.11 The National Commission on Agricul
ture in its main report had laid great stress 
on the production of fodder to support 
the massive animal husbandrv pro~ramme which 
the Commission has considered feasible and 
recommended to be attempted. The broad 
recommendations of the Commission (para 6.1 
of the main report) on this aspect arc as 
follows:-

"The vast majority of catife and buffalows in 
India are maintainoo on the -agricultural by

. l'roducts .cnnsistin~ of rough~es of law 

nutritive value. While the growth of 
rougbages of low animal population is almust 
unrestricted, the available feed resources for 
these animals have not kept pace with the 
increase in their number. The country has 
embarked on a massive crossbreeding 
programme to enhance production of milk. 
and other livestock products. Increasing 
attention is also being given for improv:d 
animal health cover but feeding and nutrition 
requirements of the animals have been grossly 
neglected in the past and even now feed and 
fodder development programmes are receiving 
comparatively little attention. The available 
feed resources, being limited, must be distri
buted appropriately and in such a manner that 
these are put to best usc for increasing produc
tion of milk, meat, wool, cg,_gs etc. 

Green fodder production is the most imp<Jr
tant single factor on which will depend the 
success of the animal husbandry programmes. 
By 2000 AD, the total requirement of ~rcen 
fodder will be of the order of 595 million 
tonnes besides that oulained from grazmg. 
The area under fodder crops will, therefore, 
have to be increased from the present 
6.19 Mha to 16.5 Mha in order to support 
and build up the country's animal husbandry. 
In order to cover the area. required for fodd~r 
production, there should be a strong rescnrch 
base for undertaking an cfTective progr:~mm~ 
for the evaluation of high yielding. nutri
tionally superior and disease-resistant varieties 
and the standardisation of package of practi
ces as arc applicable to difTercnt agro-climatic 
regions. There should also be massive 
farmer-oriented extension programmes on 
fodder crops, both for production as wdl ns 
conservation, and efficient arran~emenls (Clr 
the production, from breeder to the certified 
seed stage, distribution and timely supply of 
seeds high yielding varieties to the farmers". 

11.12 Separate ligures of expenditure 'Jnder 
DPAP, on pasture development alone arc not 
readily available. As regards the physicul 
achievements, it has been reported that 80,805 
hectares have been covered during the'period 
1-4-1974 to 31-3-1979. This is exclusive of 
the area covered under social forestry by the 
Forest Department. The evaluation studies of 
the three districts (Kurnool bv NIRD, Jhabua 
by Shri U. K. Srivastava published by Abhinav 
Publications 1978 and Panchmahals by the 
Operations Research Group, Baroda-all publi
shed in 1978) have brought out that the financial 
alloca.tion for pasture development in Jhabua 
district was only 4.57 per cent of the total 
DPAP outlay for the district. Another impor
tant problem in the imolementation of pasture 
development was lack of seeds of suitable erass 
species in adequate quantities. The new varieties 
of grass -put into the field bv the Forest Depart
ment were obtained from Dehradun Research 
Institute. There were problems of adoption of 
these varities. The allocations for the anim~l 
husbandry sector in n1abua were nominal and 



hence no fodder development activities were 
undertaken. In Kurnool district, on the oth~r 
hand, fodder and pasture development schem~s 
such as fodder demonstrations, fodder seeds 
distribution, sheep pastures were planned but 
the progress was not satisfactory. The same 
was true in the case of Panchamahals district 
also. It is thus necessary to plan the pasture 
and fodder crops development properly and 
implement a package of technical recommenda
tions within the watershed frame for the success 
of the programme. 

11.13 DPAP have also taken up another 
programme in IDA assisted districts to develop 
100 hectares plots of degraded communal 
grazing lands along with the sheep development. 
Summary of the evaluation studies of this 
programme by the Ministry of Rural Reconstruc
tion is given in Annexure VI. As this 
programme is linked w1lh the development of 
sheeP., the Committee has examined it in great 
detatl in the chapter on 'Livestock Development'. 
A pre-investment study to assess the bank 
ability of pasture development programme in 
Rajasthan was conducted by the ARDC in 
January 1979 alongwith the development of 
sheep. This has also been discussed in the 
Chapter on 'Livestock ,Development'. 

11.14 The National Commission on Agricul
ture (Volume VJI) (page 398) had referred to 
the report of the Committee on Livestock Feeds 
and Fodder, 1974, Ministry of Agriculture and 
Irrif(ation, which had estimated the requirements 
of different feeding stuffs for providing suitable 
rations for all categories of animals and com
pared the figures with the amounts available as 
follows:- · 
Requirements and availability of differettt feeds 

in 1978-79 

(Million tonnes) 

Type of feed Require- Available Ddicit 
ments 

I. Concentrates 25•445 16·640 8·981 
2. Dry Fodder • 353•000 300·540 52·460 
3. Cullivoted Fodder 388·070 261·000 127·070 

Separate estimates of requirements and availa
bility of feed stuffs for drought prone areas are 
not readily available. The abOve figures of 
deficit, however, give an idea about the grave 
problem of feeding livestock in the country. 
The magnitude of the problem increases further 
if we take into consideration the situation in 
drought prone areas. For example, in Panch
mahals district, the total requirement of green 
and dry fodder was 47.26 lakhs and 14.22 Iakh 
tonnes respectively, while the availability was 
5 and 10 .Jakhs tonnes only. Again according 
to the report of the Task Force on Rural 
Development, the forage requirements in the 
districts of Western Rajasthan were estimated 
!1-t 16.2 million tonnes while the available supoly 
m a normal .year was 10.7 million tonnes. This 

shortage of over 35 per cent in a normal year 
gets further aggravated in a drought year. 

I I. I 5 The recommendations of the N a tiona! 
Commission on Agriculture (referred to in 
paragraph I 1.10) postulates a deliberate policy 
to increase pasture lands from 6.19 Mha to 
16.5 Mha by 2000 AD through a phased 
programme of development. This large increase 
in area is necessarily to be achieved by reserving 
all available grasslands still with Government 
for intensive fodder development. It also means 
that all marginal lands which are now deterio
rating by wrong use for agriculture should be 
brought out back to their proper role of sup
porting pastures and development of green 
fodder. A conscious policy fixing annual targets 
in the various States for an existing grassland 
development and marginal land development is 
the answer. The identification and allocation 
of areas should be based on the regional 
expectations of development of types of domestic 
animals and their quality as have been postu
lated in the recommendations of tbe National 
Commission on Agriculture. 

1 1.16 Grasslands under the control of 
Government are available not only in the 
village limits where they are recorded as 
gra,zing lands for the oommunity, but large 
areas as to date exist in several States in the 
grey area between the reserve forests and the 
village boundaries. These large areas are 
generally available in the zones wbere the 
former Princely States existed. In addition 
forests preserved by the Forest Department~ 
under various categories have very little tree 
cover over a large area, as pointed out by the 
National Commission. Much of these lands may 
be of the marginal varieties where pasture dev~
lopment is the ready answer. Immediate action 
should be taken to identify all these ·three classes 
of available potential grasslands. It will be seen 
thai substantial parts of all such available lands 
are in the "DroughV Prone Areas". 

1 ~ .17 F~r pl~nned grassland development 
leadmg to mtens1ve fodder production, the area 
has to be kept out of the nomadic grazinj! by 
scrub animals that goes on endlessly in all these 
lands by scrub animals. Two types of fencing 
ha~e been experimented within the country. In 
RaJasthan where pasture development was 
experimented for some years now, CAZRI has 
es.timat~ th~t fencin~ with iro!J. poles and barbed 
wtre will ulhmately be the cheaper. in case large 
areas have to be broueht within the fence. In 
the old Community Qevelopment Programme. 
pasture development ol 5_9-1 ~0 acres in compact 
areas had been attemptea With ·a cheaper tyoe 
of fencing where the soil is reasonably hard. In 
these experiments which were successful, a ditch 
and embankment method, with a controlled 
entrance to the fodder reserve. has proved highly 
su~c:ssful and also cheap. The nature of the 
so•l 10 the grasslands that have oeen identified 
will .enable the planners to decide which parti
cular type of fencing will have to be used and 



what win be the llllDliiJ.um area of land that 
would be economically maintainable. This 
exercise will have to be done simultaneously by 
each State, while identifying the grasslands. 

11.18 The above prognimiile of identification 
of grasslands and intensive development can 
generally be followed without much difficulty in 
areas reasonably away from the village sites. 
Where such !ands are close to the village and in 
the areas demarcated as grazing lands within the 
village boundry, the strategy of development will 
have to adapt itself to the people's need. Even 
if these lands have no fodder of any sort and 
are carrying unwanted and toxic bushes unsuita
ble for animal cropping, the local community will 
strongly object to any fencing of these areas for 
intensive fodder development. lt is suggested 
that in these areas, initially, only a part of the 
range be fenced ·by the cheapest method and 
intensive fodder development done. The fodder 
so developed be fed by manual harvesting and 
feeding to a certain numbe{ of sheep· and cattle 
of the poorer sections of the community. A 
demonstration of this nature will convince the 
community that by allowing gradual expansion of 
intensive fodder areas, their domestic animals 
will ultimately gain very substantially. This is 
not a one sho~ affair but a rontinuous adjustment 
of the programme. The Committee would recom
mend that this sociological approach is very much 
necessary. 

11.19 The National Committee on Agriculture 
had in its report on Desert Development recom
mended intensive programme for sand-dunes 
stabilisation in ihe desert areas of the country. 
Sand-dunes fall across government lands and 
private lands. Unless the sand-dunes stabilisa
tion is done on a compact area basis and on a 
drainage basis, the sand-dune stabilisation will not 
take place. The stabilisation process natur'ally 
leads to vegetative cover of .the sand-dunes. It 
has also been recommended that this cover should 
be established by suitable grasses. There is a 
temptation for the noinadic cattle and sheep 
breeders to drive their cattle and sheep over these 
sand-dunes stabilisation systems, under the garb 
of private rights. In the interest of the commu
nity's welfare, the Committee would recommend 
some legislative measures to ensure a complete 
fencing of all the land and ensuring and preventing 
direct grazing on such sand-dune stabilised areas. 
The grass will have to be harvesfed by manual 
labour and fed to the cattle and sheep. 

11.20 Naturally, grassland development 
cannot be taken up all over the area identified 
for such development. It is recommended that 
it would be desirable to take up the development 
work ~nitially in areas where reasonable accessi
bility .to water facilities are available so that the 
stabilisation of the grasses and fodder can be 
accomplished quickly so as to demonstrate the 
benefit from the new method to the people 
before they lose patience with the reservation. 
Once the potential is established in any region, 

17-fill P. C. (ND)/81 
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it will be easier than to move to the area where 
grassland stabilisation will take a longer time. 

11.21 In the desert areas, CAZRI has esta
blished that there are large amounts of unwant
ed bushes which will hinder the growth of tho 
grasses that are specially to be developed in the 
grasslands. These bushes are in the nature of 
weeds. Grubbin~ of such unwanted bushes hns 
to be an essenllal part of grassland develop
ment and the expenditure should be provid~d 
for. Grubbing and replanting would have to be 
simultaneous. 

11.22 The utility of fodder trees and syste
matic management of fodder trees to ma:timisu 
yield has been established by the Bharatiya 
Agro Industries Foundation through itS pro
gramme of kubabul (Lucasis Leuco Ccphala) 
development. Verious fodder trees are already 
in use in various parts of the country, but mostly 
in a pollarded stage by indiscriminate cutting. 
In the grassland ranges if the soil profile will 
allow for it, the margins of the fenced area can 
be developed with either fodder trees or fodder 
shrubs to act as a further profection against 
intrusion of cattle. Such fodder can be 
harvested manually and fed. These fodder belts 
round the fodder farm will act as a wind brake 
in areas where hot summer breezes shrivel the 
grasses. 

11.23 On range lands with shallow soils nml 
rolling topography different soil conservation 
measures, viz., contour furrows, contour bunds 
and contour trenches should be provided. Cost 
of such works is about Rs. 150 per hectare and 
can be covered through increased forage produc
tion in 3-5 years period (Ahuja 1977). 

11.24 The Committee has recommended an 
intensive sheep breeding and got breeding 
programme in the country. Both sheep and goat 
are part of the nomadic economy. The grass
lands away from the village settlement that nrc 
developed either in the government areas or 
reserve forest areas will have generally to be 
protected against indiscriminate grazmg. In 
nomadic sheep rearing, the problem of improve
ment of the breed through artificial insemination 
or direct cover becomes difficult unless the 
Hocks can be brouglit together to a fixed place 
during the breeding season. These large grass 
reserves can be utilised as such centres for 
bringing together the sheep flocks of nomadic 
breeders at the time of breeding. Later, when 
the lambing takes place, the ewes and the lambs 
can also be kept in the settlement round the 
grassland with permission to utilise grasses 
inside the reserve. Thus, active improvement 
of breed can be done. There is scope for this 
approach, particularly in the States of Rajasthan, 
Gujarat, Haryana and Maharashtra where sheep 
breedinll is even now sufficiently large. It can 
be usefully introduced in the Southern States 
to extend the flocks rapidly where mutton breeds 
will be the order of the day. 



11.25 All nomadic cattle and sheep rearing 
suffer periodically from lack of fodder, during 
serious droughts in their are~ of operation. 
There is already an established system in Rajas
than and in some parts in Maharashtra and 
Gujarat to have fodder reserves of dry fodder 
for utilisation during the crises. Once organised 
grasslands are developed throughout the country, 
it will happen that for maximisation of yield 
there should be periodical harvest of the crop. 
There may be excess supply in certain parts of 
the season when the nomadic flocks can find 
natural ranges. It should be general practice to 
harvest such surpluses and maintain reserve in 
the large grasslands of the country for utilisa
tion during serious droughts in the areas 
surrounding. The necessary technology for hay 
making with necessary equipment should be part 
of the grassland development programme. 
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11.26 Grassland developmeni 'programme wil 
have to be on a package basis, with a link up ol 
research, extension, infrastruc1ure development, 
input supply and controL The Committee 
would re-emphasise what the National Commis
sion on Agriculture has stated:-

~'In order to cover the area: required for fodde1 
production, there should oe a strong researcll 
base for undertaking an effective programme 
for the evolution of high yielding, nutritionalJy 
superior and disease-resistant varieties and the 
standardisation of package of practices as are 
applicable to different agro-climatic regions. 
There should be also massive farmer-oriented 
extension programmes on fodder crops, both 
for production as weiJ as conservation, and 
efficient arrangemenls for the prod_uction, from 
breeder to the certified seed stage, distribu
tion and timely sul'ply ol seeds of high 
yielding varieties to the farmers". 

ANNEXURE I 
Technologies recommended by the Central Arid Zone Research Institute for development of 

Grassland and Pastures 

1. Identification of JlTasses and legum<s for dille.r.ent 
habill!ts 
Habitat preferences like well drained soils for C. 

ciliaris, C. Setigerus, Panicum antldotale light sandy 
soils for Lasiurus sitrdicu and medium to heavy tex .. 
lured soil for Dichanthium ammlatum have been 
determined. · 

2. Improved strains/ cultlvlll'll of grnss<s 
The strains/cultivars identified are:

Ccnclrrus ciliaris 
Nos. 231, 214, 220, 358 and 1227 (dr9 matler yield 

5.1 to 10.~ tfha). 

Ceuclrrus setlgcrr1s 
Nos. 411, 569 and 296 (dry matter yield 3·3 to 

S.S t/ha). 

Panicmn antidotalc 
Nos. 28, 627, 384, 617 (dry matter yield 4.6 to 8.6 

t/ha). 

Paslurus slndicus 
Nos. 553, 319, 317, 314 and 323 (dry matter yield 

6.8 to 10,0 t/ha). 

Diclrant/rium 
Nos. 495. 484, 408, 436 and 298 (dry matter yield 

6.5 to 8.9 tfha). 

3. Improved strains of legumes 
Annual legumes viz., Rrtar (Cyamopsis tctra;:onoloba) 

moth (!d•as('olus act'lltifoUus) and cowpea (JiiRua Un· 
guicu/ate) biennial legume like Dolic/ws /ablab. and 
perennial legume like Cliloria lc:-matia have been iden· 
tificd .for_ grass legume mix,tures. Recommended varie· 
tics of these legumes aro:-
Guar Durgapura safed ·and FS 277. 
.Moth T3, .T·23. and Z adia, 
Cowpea FS 68 and HRC 42·1. 
Dolichw 
/ablab war. lignosus strain 144. 

4. Pasture agronomy 
· Agronomic practiCes -like tillaSe, timo of sowing, 
method of SO)Ving, depth of sowing, and Seed rate etc. 
hav~ been stnndardi~d. · 

5. Pasture management 
(a) Based on grand growth period, the optimum 

time for harvesting grass to obtain not only good dry 
matter yield but also preserve its nutritional value has 
been worked out. · 

(b) Inter-cropping grasses with legumes ;ncrease the 
forage yield by 20·30% ot pasture. 

(c) A water harvesting device 'CAZRI pitting Disket' 
developed at the lnlititute has been found very effcc
tiye i~ soil and water conservation. whereby the forage 
y1eld mcreased by 84% and 52% m natural and culti
vated pastures respectively. 

6. Silvl pastnre 
(a) P. cineraria ;s most suitable tree for silvipastoral 

programme while P. ju/if/ora has been found to be 
unsuitable. 

(b) The winter forage production· of L. sl11dicus can 
bo enhanced when longer cutting intervals are follow
ed during the monsoon growth. 

(c) Application of nitrogen an<! sulphur to clesertic 
ranges may nat be necessarg •• U1ese nutrients are 
added in sufficient quantities in the soils of desert re
gions through rainwater .. 

7. Paslu@ Utilisadon 
_(a) In sown pasture three sheep/ha' can be main

tamed on Y~r round .basis without deterioration of 
the past~re. 10 COJ1'!Panson to natural pasture which 
can sustain only one sheepfha. 

fb) Mixed pasiure qf C. Ciliaris and C. Setigems Is 
suitable for maximum growth weight (17.5 kg) in ram 
lambs born in July-August in average 100 days. 

. lc) The animals fed on cultivated . pastures give 
h1ghe.r percentage of dressed meat (46.8) and muscle 
protem (5.80) than those gr'!Z"d on natural one (43.2) 
and (4.36) respectively. Be<1des; the fat percentage of 
selected muscles and haemoglobin percentage of select
ed mu~cles ~nd haemoglobin percentage. of blood was 
also h1gher m the former cases, 

(d) Performa~ee of weather on sovm and natural 
pastures fed With supplementary ration like 200 j!Til 
gu~r +50 gr. moong .+50 gr. bajra +200 gr. pala per 
ammal. per day was better than the animals whiciJ 
were g•ven no- suoolementarv fnntt 



8. Method of grazing 
De~erred rotati~nal grazin!l has been found to be 

supenor than continuous grazmg on the basis of animal 
performa":ce, dry matter production and improvement 
'!' vegetational. cover due to increasin2 relative propor
tion of perenmal grasses in the pastures. 

9. Ten SlelfS in the management and utilisation of 
deserl range land 
(i) Simple closure to grazing. 
(ii) Control unwanted bushes and weeds. 
(iii) Plant top feed trees Range lands. 

103 

(iv) AdoPt soil and moisture conservation measures. 
· ~ <v

1
) Cnrry out reseeding for rapid regeneration of 

... ep eted range land. 
(vi) Adopt referred Rotational Grazing System 

. (vii) Make suitable provision of drinking wale~ for 
livestock. 

(~ii) Adopt prophY,Iactic and preventive measurco 
agrunst diseases fot livestock 
(~) Provide supplemental feeding for range animols 

dunng lactation. 
(x) Establish grass seed farms. 

ANNEXURE II 

Highlights of the research work done by the grassland Research Institute, Jhansi under 
DPAPfDDP Programmes of the Ministry of Rural Reconstruction (Source :Ministry 

of Rural Reconstruction) 

The highlights of the research work done at the five 
centres with regard to pasture development are as 
bclow:-

(i) Tho performance of stylosanthesi9 Hamata has 
been outstanding at Hyderabad, Anantapur and 
Rahuri and produced 4.4 tonnes DM/ha, 

(u) The performance of S. Scabra and S. Visposa 
has also done very well at tho above centres 
but nol- so good at Jodhpur and Rajkot. The 
yield has been over S.S tonnes of DM/ha while 
at Hyderabad S, Seabra yielded 5.2 tonnes 
DM/ha from one cutting after 65 day~ growth. 

(iii) The production oi S. Humilis was 3.9 tonnes 
DM/ha. in another experiment, at Hgderabad, a 
mixture of Sirato S. Humilis, S. Hamata, S. 
Scabra, S. Viscosa, Cenchrus and Urochloa re
sulted in good establishment. Similar results 
nave also been achieved at Rajkot, Rahuri and 
Anantapur. 

(iv) Two promising perennial legumes viz.. Dolichos 
Lablas (strain No. 144) and Clitoric Teranation 
have proved to be ouitable for arid zone pas
rures. A combination oi Citoria Ternafia and 
L. Siodicus gave a better yield, even upto the 
third year of testing, whereas Dolichos Lablab 
yielded the same in the first year and was elimi
nated in the subsequent years of testing. Clito
ria Ternatia also proved to be good in combi· 
nation with other grasses like Cenchrus Ciliaris 
and Cenchrus Setigerus. 

(v) A good nucleus of high yielding and palative 
perennial grasses such as Cenchrus Ciliaris and 
Lasires Sindicus io available in · the North· 
Western parts of Rajasthan· ·and Dicanthium 
annlu/tum- ·· Sehtme · nervosum and Chrysopogan 
fttlves in the South-Western Rajasthan. 

(vi) The maximum dry forage yield of 5.8, 3.4 and 
3.0 tonnes per ha. have been obtained from 
Dicanthium annulatum. cenchrus spp. and la.siu
rirus Sindicu• respectively in well established 
reseeding strip of high perennial grass spp, Re
seeding has not succeeded in saline soils, salt 
tolerant· sPP. like sporobolus, has given f~rage 
yield of 210 tonnes per ha. 

On the basis of the progress achieved so far in all 
the S centres,_ the Expert Team bas suggested the fol
lowing spp. for different climatic areas:-

(i) Stylosantheses spp. shows great promise of 
establishment under soil and moisture con
straints prevailing in the drought prone areas of 

the Deccan Plateau. These legumes could also 
enhance the quantity o~ tho forage available 
per ha. 

(ii) These spp. seed germinate profusely and indica· 
-lion~ are that they could be sown through broad· 
casung, even on unprepared and unfenced lands, 

(iii) Cenchrus and Styles can be grown in conjunc• 
tion with each other. A mixture of grass, Pa11i· 
cum, Urocholoa and stylosanthes can provide 
adequately nutritious pasture for livestock 
development. 

(iv) Limited work with chemical fertilise"' and micro
nu.trient application has not yet yielded any con
sptcuous results. 

(v) The Sty/is spp. are very susceptible to frost and 
cannot, therefore, bo grown separately in wcs• 
tern Rajasthan. 

(vi) Preliminary yield estimates in some DPAP dis· 
tricts vary from the lowest of 0.2 tonnes per ba 
dry matter in drought period to about 3 tonocsi 
ha. In excellent seasons great differences in 
yield exist between individual range land sites. 

(vii) Total production of drr matter of graso and 
legume spp. P« ha. may be seen at Annexure 
lli. 

The grass and legume spp. suitable to different rain· 
fall conditions may be seen at Annexure IV. 

Grass and legumes adaptable for different land fonna 
and habitats ·in -tho country are at Annexure _y. in 11 
condensed manner. · 

Most suitable species for the State of Rajasthan 
are: Buffel Gayndah, Buffel Bioela and Buffel Molopo 
and the Legume spp. arc Siratro. Rottf(aidoliclroJ and 
S. Hamata. All the above grasses and le~umc spp. 
have been aSSCS6ed as good except Siratro wh1ch is very 
good. Tho overall assessment of exotic grass and 
legume spp. in the Deccan Plateau have been found 
to he in the categories of good and fair. The list 
hereunder explains tho performance in descending 
order:-cenchrus Cillari.r (local strains), Callida 
Rhodes Buffel Biloela, Buffel Mo/opo, Suffc/ Gayndalt, 
Rhodes Grass, Sab/ l(raS3 and Green panic, Stylo Sail• 
theses Scabra, S. Hamata, Do/ochos Spcclrs, Siratro 
and Stylosanthesis humi/13. 
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ANNEXURE ill 
1'otal production of Dry M after of Leguma Species and Grasses (in tonnes per hectare) 

Total Pro• 
Grasses and Legume Species duct ion dry Remarks 

matt< r 
Grasses and Legume 

Species 

Total Pro
duction dry 

matter 
(tonnes/h·l) 

Remarks 

(tonncs,ha.) 

Grasses Species 
I. Dichanthium annulatum. 

2. Cenchrus Spp. 
3. Lasiurus Sindicus , 
4. Sporobolus . 

5·8 

3·4 
3·0 
2·0 

CAZRI, 
Jodhpur 

do. 
do. 
do. 

Legume Species 
1. Stylosnnthes Scabra 
2. Styiosanthcs Scabra(40205) 
3. Stylosanthes Hamata 
4. Stylosanthes Humilis 

ANNEXURE IV 

5·5 Hyderabad 
5·2 Hyderabad 
4·4 Hyderabad 
3·9 Hyderabad 

Grasses and Legumes Adaptable in different rainfall conditions 

300 
300-500. 

Rainfall (mm) 

(arid and partly semi-arid areas) 

Grasses 

1. L1si urus sindicus 
I. Cenchrus Ciliaris 

(a) Bulfel Gayndah 
(b) Buffo) Bioola 
(c) Bulfel Molopo 

2, Cenchrus Setigerus 
3. Panlcum Antidotale 

Legumes 

1. Laichhardl dolichos 

500-700. 
(scmi•arid areas) 

. 1. Cenchrus ciliaris I. Dolichos Beans or Dolichos Jablab 
(a) Bulfel Gayndah 2. Styloantheses Humilis 
(b) Bulfel Bioela 3. Styloantheses Hamata 
(c) Duffel Molopo 4. Siratro (macroptilium atropurpurium) 

2. Panicum Coioratum vorimakarl kanencc 
3, Rhodes grass 
4. C'allide Rhodes grass 
5. Sabi grass 

750-1000 
(Dry-Sub·humid areas) 

I. Cenchrus Ciliaris 
2. Rhodes grass 

I. Dcsmodium silvery leaf 
2. Glycine 

1000 and above • • • 
(sub-humid and rainfall areas) 

3. Sabi grass . 
4. Guinea grass (Panicum maximum) 
5. Plicatulum (Paspalum Plicatulum) 
6. Setaria 

I. Green Panic 
2. Signal grass 

3. Archae Dolichos 
4. Stylosanthes Hamata 

I. Glycine 
2. Stylosanthcs-quyanesis (township Ville 

style) 

ANNEXURE V 

Grasses and Legumes Adaptable /or different Landforms and Habitats in the Country 

Forage grasses 
S. Name of region. 

No. Black soil Red/Alluvial soil 

), High hills of J & K, Lolium Spp. 
HP and UP 

Doctylisglomcrate Pes· 
tuea arundinacea 

2 B'tcrn Haryana, 
• High hills 

3 Low nills of J & K, 
HP and UP. 

Loloum spp. 

Dichanthium annula .. 
tum, p.mnisctump.;:di .. 
cella tum 

o,ctylis glomerata 
Fcstuca spp. 
Chrysopogon fulvus, 
C"nchrus Ciliaris 

Legumes 

Black soil Red/Alluvial soil 

Trifolium pratense Trifolium repens 
Lupinus hirsutus 

Trifolium Pratense Trilolius repens, Luphl-
Russian Chounoulicr nus hirsutus -
Pueraria Rirsuta, Stu.. Phaselous astrcpur 
zikibium deringianum pureus, S(ylosnnthes 

Humalis. 



S. Name of region 
No. 

4. Estern low hills 

5. Southern Plateau 

6. Southern hills 

7. Eastern plains 

8. Dry regions of Raja
sthan Oujarat and 
UP, Hary.ina 

9. Coastal region 

I 0. Water logged area 

11. Usar Soil 

lOS 

ANNEXURE V-Contd. 

Forage grasses 

Black soil 

Dichanthium annulan
tum panicum maxi
mum 
Dichanthium spp. 
Panlcum Antldotale 

Red/Alluvial soil 

1\:nnisetum Polysta· 
chyon 

Sehima, nervosum, 
chrysopogon fulvus 
Cendhnus clliaris C. 
Setigerus 

Legumes 

Black soil 

Mcdicago Sativa, 
StyJosanthcsc [mlcilis, 
Doliches Lablab 
Dolichoslablab Doli· 
chosanillaris 

Red/Alluvial soil 

Visnn ~incsis Glycine, 
javanica Dcsmodium 
lntortum 

Stylosanthts 
stylosanthcs 
stylosanthes 
Phnseclus 

humils, 
scar bra 

hamata, 
atropur 
pur fum 

Dichanthium annu- Sehima nervosum Stylosanthcs gmcilis 
latum Pennisetum Pennisetum Pedicel· 

Stylo•onthcs DelmO• 

purpureus Panicum latum 
maximum 
Brachlaria mutlca Pennisetum Polysta
Setarla sphacelata chyon P. Pedlcellatum 

Cyoodon dactylon 
Dichanthulum annu- Cendhru s ciliarls C. 
!alum Panclcumantl- Setlgerus Laslurus 
dotaie slndlcus 

dium intortum. 

Mcdicato sative Doiichos, 
Phaseolous Calcaratus Javnnica 

Ia blab 

Phostolus antropuro Stylo•onthcshlnlilis 
urea us 

Setaria Sphacelata 
Panicum maximum 

Cenchrus cilinrls C. Dollchos Ia blab Mcdl· Vlgno Sincsis Glycine 
Setigerus Panicom cago sativa Javnnica 

Brachiaria mutica Antidotaie 
Brachiaria mutica Sesbania, aegyptica 
lscilema Laxum Di· 
chanthl urn spp. 
Sporobolus spp. Chlo- Bothricholoa 1\:rtusa Cassia tors Rhyncasia Alysicn1pus Rugosus 
ri; spp. Dichanthlum Cenchrus spp, minima Dcsrnodidum spp, 
annullatum, Cynodon 
Daclylon etc. 

ANNEXURE VI 
Evaluation of Pasture Programme Performance In IDA assisted Districts 

Source:- Ministry of Rural Reconstruction. 
An evaluation of pasture programme performance 

was taken up in the IDA assisted DPAP districts of 
Jodhpur, Nagaur, Sholapur and Ahmednagar based on 
plant growth of grasses and legume spp. The perfor· 
rnance of the plots assessed can be categorised into six 
categories:-

s. Category Marks (10 marks) 
No. 

l. Failure 0 
2. Poor . 1-2 

3. Fair . 3-4 
4. Good. S-6 

s. Very good 7-8 

6. Excellent 9-10 

Table at Annexure VII gives the performan:e of 
pasture species in the IDA assisted DPAP districts dur
ing the year 1978·79. 

A summary of the pasture production estimates for 
the year 1976·79 in respect of IDA assisted DPAP dis· 
tricts is given at Annexure VIII. Tho annual average 
dry matter in kgs. per ba. varies from 453 as tho 
lowest in respect of Sboiapur durin11 tho year 1976 to 
the maximum at Nagaur as 3247 kgs, during tho year 
1977, 

ANNEXURE VU 
Pasture Species Performance-Summary of El·aluatlons IDA Assisud DP AP districts 1978-79 

s.No Districts Grasses Species Scores Legume Species Scores 

(I) (2) (3) (4) (S) (6) (7) --
1. Jodhpur • Buttle Gayndah (C. cilinris) 6•3 Good 

Buttle Biloela('C. ciliaris) 6•3 Good 
Buttel'Molopo (C. ciliaris) S·9 Good 

2. Nagaur B>llei'Gayndab (C. Ciliaris) 4•9 Good Siratro 7•4 V.Good 
Buttel'Bileola (C. cilinris) 4.8 Good Rongai Dolichos 4•9 Good 
B:lltle 'Molopa (C. ciliaris) 4•6 Good Stylosanthes hamata 2•0 Poor 

3. Average of Rajas- B>ttle 'Gayndah (C. cilinris) S·O Good Siratro 7•4 V, Good 
than districts. B>ttle 'Biloela (0, cilinris) 4•9 Good Stylosanthcs 2•0 Poor 
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ANNEXURE VU:~Cotztd. 

S. No:·Districts Grasses Species Score Legume Species Scort 

(1) (2) (3) (4) (5) (6) (7) 

Butte! 'Molopa (0. Ciliaris) 4•1. Good 
4. Anantapur Butte! 'Molopo (C. cillari•) 1•7 Poor Stylosanthes hamata 3·5 Fair 

Butte! 'Gayandah (C. Cillaris) 1•6 Poor Siratro 3•2 Fair 
Butte! 'Bioeia (C. cillaris) 1·6 Poor Stylosantheses 2·5 Fair 
Rhodes grass (chloris gayame) 1'4 Poor Dolichos humilie 2•5 Fair 

humilies spp (Mix) 
Green panic 0·9 Poor 

5. Sltolapur Butte! 'Biloela (C. ciliaris) 6·6 V.Good Doliches Spp. 6·5 V. Good 
Butte! 'Molopo (G. ciliaris) 6·6 V.Good Stylosanthes scabra. 5•9 Good 
Butte! •Gayandah (C. ciliaris) 3·6 Good Slratro 3•6 Good 
Butte! 'Rhodes' (Chlorsia gayama) 3•5 Good Stylosanthes 

Lamta. Stylosanthes 
5•5 Good 

Green panic 3•3 Good Lqmiliea. 3•3 Fair· 
Rhodes grasa 3•2 ·Good 

6. Ahmodnagar Concurua Clliaris (local strains) 5•1 Good Stylosanthes Hamata. 3·1 Good 
Butte! 'Bioela (C. clliaris) $•3 Good Dollchos species (mix ) 3·1 Good 
Buttle 'Molopo (C. ciliaris) 3·2 Good Stylosantbes Scabra 4•4 Good 
Buttle 'Gayndah (C. ciliaris) S·l Good Siratro 4•3 Fair 
Callide Rhodes (Chloris gayama) 4•0 Fair Stylosanthes lumilis 3·9 Fair 
Green panic 4•0 Fair 
Rhodes grass (Chloris gayamma) 4.0 Fair 
Sabi Grass. 3•5 Fair 

7. Average of DJccan Cenchrus ciliaris (local strains) 3•1 Good Stylosanthes Scabra 3•2 Good 
PlllCJU Districts. Callide Rhodes (Chloris gayamma) 4·8 Good Styiosanthes hamata 4•7 Good 

Butte! 'Bieoela (C. ciliaris) . 4•7 Good Dollchos •pocies 4•7 Good 
Butte! 'Molopo (C. caliaris) 4·3 Good Siratro 4•4 Fair 
Butte! 'Gayndah (C. ciliaris) 4•1 Fair , Stylosanthes 3•3 Fair 
Rhodes grass (chloris gayamma) 3•5 Fair 
Sabi grass 3•5 Fair 
Green panic 3•4 Fair 

Scaring Assessment:-
Failure : 0 
Poor : 1-2 
Fair : 3-4 
Good :5-6 
V. Good :. 7-8 
Excellent :9-10 

ANNEXURE Vlll 

Summary of Pasture Production Estimates 1976-1979) (IIJA Assisted DPAP Districts. 

District Annual average Dry Matter Yield District Annu•l average Dry Matter Yield (kg./ha). 
(kg./jia). 

1976 1977 1978 1979 Sholapur .453 491 912 1044 
1769 2179 1533 1503 

Ahmed nagar 1587 1350 ll95 1488 Jodhpur • Bijapur 
3247 1403 987 . '- 934 1042 Nngnur • Average Production of . .1020 900 ll21 ll32 Average Production of 1769 2713 1469 1245 Deccan Plateau· 

Rajasthan Districts. Districts. 
Annntapur 853 1443 955 



-12. HORTICULTURAL DEVELOPMENT 

Ar!d regions _present a special agro-climate 
enablin~ prod?ction of some of tlie finest quality 
of cert!illl ~ts. .. In the_ Bible, the arid lands 
are epltOirused as the land of vines fig trees 

d 
• • 

P?'?:egr!lllate an honey. The worlds oldest 
Clvilisabons developed in arid lands with indi-
genous t(lChniques ottruit growing. · 

. 12.2. There . is considerable scope for 
mcreas1~g hor}lcultural. crop production, parti
cularly m Rajasthan, m the large areas being 
served by the Bhakra and Rajasthan Canal 
Systems. Ganganagar District has already 
nearly 6,000 hectares under fruit, vegeta
bles, etc. In fact, it has been established that 
wherever canal irrigation water and good 
quality water from Ofher sources like wells and 
tubewells is available, almost all the fruits and 
vegetables for which cliniatic conditions are 
suitable can be grown. The extremely dry 
conditions enable the production of a fine 
quality of papaya without tbe undesirable latex 
odour in its pulp. The extremes in day and 
night temperatures help in tlle development of 
the characteristic red pigment in the Blood Red 
Malta, e.g. in Sriganganagar. The low rain
fall conditions make the arid regions the only 
possible location in India for the production of 
dates which hitherto being exclusively imported, 
mainly from the Middle east countries. The 
climatic conditions of the districts of J alsalmer, 
Barmer, Bikaner and Kutch are the best 
available conditions for the production of dates 
in India. 

12.3 For fruit growing, the depth of the soil 
and the nature of the sub soil are of more 
important than the texture of the surface soil. 
The soils in the Rajasthan Desert are generally 
sandy, structureless and poor in fertility. The 
water storage capacity of the soU Is low. The 
infiltration rate is high (9 -em/hr.)' They are 
often shallow and are underlaid with a. layer 
of carbonaceous concretions at · a depth of 
0.2 to 1.5 m. The thickneSs of this layer 
varies. This is hard to penetrliie for the roots 
of many fruit species and, therefore, limits the 
depth of soil profile upto which their roots can 
scavenge for water. Such fruits are not likely 
to be drought tolerant and would have more 
irrij!ation water requirement. The trees adapted 
to these regions strike their roots across this 
laver and develop an extensive root system. 
They survive drouj!hts. Ber roots were found 
4.5 m deep in soils having l m thick hard 
calcareous layer at a depth of 1-1.5 m. 
Pomegranate and !!lJava also develop fairly deep 
root system in these soils. Custard apple does 
not require deep soils and can withstand hiQh 
amount of lime. However. the soils should be 
well drained. 

12.4 Varieties of Vitis vinifera are deep 
rooted. The root system extends 6-10 feet or 
more deep in soils if its penetration is not 
obstru~ted. Ideally soil structure that favours 
extens1ve r~t development is preferred if they 
are. well; dramed. Light soils are ideal. In 
C~~rrua, Perlette . and Thompson Seedless 
vaneties are grown m. hot desert-the Borrego 
Coachella an~ Imperial valley_-on sandy o; 
s~ndy loam soils as these soils induce early 
npening. Most vinifcra grapes tolerate high 
concentrations of lime in the soil-50-70 per 
cent carbonate. The soil conditions of arid zone 
are, therefore, . quite suitable for viticulture. 
When grown m .light sh:iT!ow soils adequate 
attention must be paid on its balanced nutrition. 
Recenfly, the problems of barrenness and 
decline of grape orchards have tended to reach 
alarming pr~portions in Western Rajasthan. One 
reason of ~IS ~ndoubtedly is. loss of vine vigour 
due to deficiencieS of some m1cro-nutrients The 
deficiencies develop after few years of planta
tion and sometimes partly due to recurrent over 
feeding with selected macronutrients. 

12.5 Sandy soils are ideal for citrus growing 
provided they are well drained and well supplied 
with nutrients. One of the finest date palm 
gardens in California is in deep sandy loam 
soil. It can do well in coarse sand as well 
but would require excessive fertilisation and 
irrigation. The· so iTs underlaid with more reten
tive layers somewhere in the first 1.5 m would 
reduce ·leaching of mineral nutrients. 

12.6 Arid Zone soils are poor in moisture 
storage capacity and dry out quickly. Moisture 
conservation by careful management is, therefore, 
one of the essence of success. The structure
less character of the surface soils which often 
acts B8 mulch offers a unique opportunity for 
this. The main portal of moisture loss to the 
atmoSJ?here from such soils is transpiration 
th~ougb the vegetation. Keeping the orchard 
soil completely weed free, assumes great impor
tance in these regions. 

12.7 The Central Arid Zone Research Instl-
. tute has already established by not only experi

menting on its farms but also on the farmers 
fields the suitability of the following fruit plants 
as ideally suited for the arid areas : 
(a) Under rainrcd condilions Ber 
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(b) With supplemental irrignlion Sour lime, amlo ond, 
goon da (nns udho). 

<c) With assured irrigation racilili<S Papaya, datcpalm 
sweet orange, mul
berry, phalsa etc. 

12.8 The development of new technology for 
Ber propagation cuts short the time from more 
than a year to four monthS lor raising the Ber 



orchards. The grafted plants are raised in 
polythene tubes in which root stock is ready 
to receive scion in 90 days. The new polypack 
device by CAZRI containing bare rooted plants 
with sphagnum moss soaked with nutrient solu
tion weighs only about 100 grams and is handy 
for transport. Another technology established 
by the CAZRI is to improve the inferior quality 
of wild her. At the Seminar for ,the develop
ment of arid and semi-arid areas, it was brought 
out that her propagation in the arid areas bad 
proved to be a very remunerative and one 
hectare of her orchard has given on an averago: 
Rs: 9,000 profits per hectare. 

12.9 With irrigation resources, commercial 
seed production of vegetable crops, e.g. lady 
finger, cucurbits, tomato, potato, juteseeds, 
chillies, brinjal, peas, cumin, coriander, etc. 
can be taken. Large scale production of 
vegetables for fresh market and for preservation 
factories also bas enormous scope. Gardening 
of vegetables like cauliflower, tomato, potato, car
rots, onion, garlic etc. can be highly profitable. 

12.10 Brackish water which is unfit for crop 
production is, however, quite suitable for fruit 
crops like date palm, pomegranate, her and 
guava which can tolerate brackish water at 
various levels of salinity and alkalinity. Date 
palm, in fact, is the most hardy of the plant 
types (to salinity) and can withstand as much 
as 15,000 ppm of chlorides. Even Anwala and 
mulberry can tolerate salinity. Research work 
is in progress at the Central Arid Zone Research 
Institute, Jodhpur, and Haryana Agricultural 
University, Hissar, to further identify the plant 
types of and cultivars within these fruit crops 
which can withstand salinity without detrimental 
effects on their productivity. The results of 
this research should be pursued further. Some 
of the vegetable crops like spinach, beat. 
cabbage, brinjal and some root crops are tole~ 
rimt to salinity. 

12.11 Under rainfed situation, fruit growing 
is possible only by following the watershed 
management concept of in situ run off concen
tration and by efficient moisture conservation. 
In fact, the technique of watershed management 
has been used by mankind since antiquity. The 
people in the arid regions, particularly in the 
deserts, have used this technique for growing 
trees and crops. In the Middle East, the 
practice seems to be centuries old. The 
khadins or kharins in Jaisalmer which are low 
lying basins collecting run off from surrounding 
hard per (rocky) catchments (maga) for culti
vation are believed to be about 300-500 years 
old. There are presently 377 khadins around 
Jaisalmer. These were, however, abandoned 
about 100 years ago but are being reeeived again 
in recent years. Even in the extremely arid 
agroclimate of Jaisnlmer, fruit trees like mango 
citrus, cordia, etc. can be seen growing in th~ 
khadins. Fruit trees are also found growing in 
the watersheds in Mandore and hilly and rocky 
areas surrounding Jodhpur. 
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12.12 The in situ run off concentration 
technique is most snited particularly for the fruit 
crops because (i) once established they continue 
to produce for many years and ( ii) being deep 
rooted they are able to utilise the moisture 
stored in lower soil layers and can produce 
optimum crops even in a low rainfall year. In 
recent years, extensive research has been carried 
out in Mexico, Israel, Australia and USA to 
increase horticultural production by efficient 
management of watersheds. In India, such work 
is in progress at the Central Arid Zone Research 
Institute, Jodhpur. Some~ of the ,indigenous 
plant types can be planted even without follo
wing .this tecbnique e.g. kair (Capparis decidua) 
Cord1a ~yza (l~oda), custard ~pple, etc. Their 
productiVIty will, however, mcrease if due 
consideration is also given to watershed 
management. 

12.13 A proper selection of suitable fruit and 
vegetable types and their cultivars is most 
important for success in the hostile arid environ
ment. As in hot arid zone, the rainfall is not 
only very low but is confined to the period from 
July to September, with 9 to 21 rainy days out 
of .12 to 30 rainy days in the whole year. The 
fru1t crops selected for cultivation in these 
re~ons must b~ such that. their maximal growth 
penod fans dunng the penod of maximum water 
availability in the soil and low vapour pressure 
deficit in ~he atmosp~ere. Ideally, the most 
part of the1r reproductive cycle, i.e. the period 
fr?m fl~wering to fruiti?g,. must also fall during 
th1s penod and the fru1t npening must be ~om
plet~d before the onset ·of the dry summer. 
FrUit crops ; e.g. the her, pomegranate, guava, 
custard apple, wenla and karonda conform to 
this pre-requisite. While selecting cultivars of 
a particular- fruit tree, care should be taken to 
choose the,; early ripening ones so that they 
make maXImum use of the residual soil water 
from the monsoon rains. 

12.14 Among the vegetable crops, the most 
hardy types belong to the cubitaceous and 
solanaceous · gro~ps. Besides, these coupea, 
gourd, early cauhflower and okra are also suffi
ciently hardy. There is, however need to grow 
the drought hardy cultivars of these vegetable 
crops for rainfed production. Research work 
is in progress for the identification of such types. 
Khanf v~get~bles can be successfully' produced 
by followmg m~erplot water harvesting technique. 
For th_e adopllon of such techniques, only the 
area w1th over 250 mm rainfall would be suitable 
except where special structures similar to 
kh:1rfinc:: ~rP.. ~u~il~hlP 

12.15 After the selection of proper fruits and 
vege~b!e~, their suitable growing plan would 
depend upon th~ geomorphic land group and 
the extent and distribution of rainfall. 

. 12.~6 A large percentage of sandy areas fall 
m reg10ns wl11i rainfall lower than 250 mm. 
Most of these would be considered unfit for 
both fruit and vegetable growins except witb 



irrigation or wherever favourable conditions 
exist. Fruit and vegetable production with 
water harvesting techniques is possible in 
rest of the areas. The Israel workers have 
h~wever, . been able to grow fruit trees by 
this techmque even under 50-100 mm rainfall 
condition~. Here again, it must be mentioned 
that the effect of a low rainfall occurring in low 
evaporative conditions of winter in Israel is not 
comparable with similar quantity of rain occur
ring ·in high evaporative summers in India. In 
view of this, the problems related to runoff 
utilisation are difficult under agro-climate of 
arid zone. Ramakrishna and Singh ( 197 4) 
have reported that even under 250-300 rainfall 
distribution in Western Rajasthan, the runoff 
is about 25% and it is more than 40% in flood 
years with 400 mm rain. It is, therefore, 
possible to conserve water vis-a-vis tho water 
requirement of the crop using an appropriate size 
and geom~try of a catchment. 

12.17 For determining the size of the micro
catchment for a tree species, various factors 
will: have to be kept in view. Every fruit tree 
has a water requirement for its optimum produc
tion. This must be met by the local precipita
tion plus the run-oJrfrom the mic~o:catchment. 
It is also related to the charactensl!cs of root 
depth and spread. These factors determine the 
volume of the soil profile which would supply 
water to the roots. The runoff water should 
be concentrated for storage in this profile. This 
would also mean that the runoff from the 
micro-catchment at one recharge should not 
ordinarily exceed this moisture storage capacity. 

12.18 Investigations were initiated during 
197 4 at the Central Arid Zone Research 
Institute, Jodhpur, to work o?t a runoff C?ncen
tration techni~jue for the ramfed produchon of 
ber The catclunents were provided on two 
sid~s of the tree row so as to provide run~ff 
supplements ranging from 200 to 400 mm, . m 
addition to the input of about 360 mm ram. 
The results obtained have revealed that a catch
ment size per tree of 54-72 m with a slope of 
5% gave the best results. (O.P. Pareek of the 
CAZRI). 

12.19 In vegetable crops . also, ~ptimum 
production is possible by adoptmg technique~ of 
moisture conservation and runoff concentratiOn. 
Bottle gourd, sponge gourd, round. gourd, 
longmelon and guar can be sown dunng e<~;rly 
July with the onset of monso_on so that ~owenng 
and fruiting takes place durmg the penod from 
beginning of August to end of October .. These 
crops can be grown even when the rams are 
delayed upto early August. Wit~. f_urther dela.Y 
in rains there is very little possibility of their 
rainfed ' production. Bitter gourd, melo~, 
kachri okra and cow pea can be taken tf 
n:onso'on starts by the middle o~ _July. . ~he 
vegetable crops like tomato, bnn1al, ~hilhes, 
cauliflower and onion can also be t~ken lD d~
lands by runoff concentration tec~mques pr?VI
ded the seedling• arc kept ready m the nursery 
)8-631 P.C(ND)/81 
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for transplanting in the field with the onset of 
rains in early July. The nurs~ry. howewr, 
must have irrigation facility. Alter plantation 
in the field, irrigation may not be required 
except in case of an extremely drought year. 
The effect of bentonite clay as soil amender 
has been very e!Iective in increased productiL'n 
of some cucurbitea (Singh, 1975). The treat
ments having bentonite (2 l:g/pit) at 60 em 
depth yield the higest, given 49%, 133% and 
138% higher yield (over control) of linda 
(Citrullus vulgaris var fistulossus), kakri 
(cucumis sativa) and matira (Citmllus lanatus) 
respectively. A technique has been developed 
at the Central Arid Zone Research Institute, 
which requires micro-catchments of inverte-d ·v• 
shape with slope ( 6%) made in such a manner 
that the vertical runoff from the catchment culmi
nates into a pit (Mann 19/<0'. The catchment 
area of each pit (75 em deep with 30-35 em 
diam.) is 4.5 m'. The deep percolation losses 
of water is cut down appreciably by bentonite 
clay layer provided at the bottom of the pit. 

12.20 In the sandy arid regions, Citrullus 
colo cynthis (tumba) is a parennial natural 
vegetative cover which is extrcmcly drought 
hardy. Its seeds yield about 15% oil which is 
used for soap making. growing of this plant 
should be encouraged, vrhereY~f possible. 

12.21 Hilly rocky areas and pcdimont plains 
in the arid regions can be used for fruit growing 
in two ways : (I) systematic plantations of 
fruits like custard apple, pomegranate and 
capparis decidus (Kair) can be made wherever 
possible and (2) runoff water from these spots 
can be diverted to the adjoining plains where 
fruit crops can be grown. 

12.22 Abichandani and Yadav (1974) have 
estimated that about 2500'm of the area under 
rugged high and lovr hills, rocky plateaus and 
pediment plains and eroded land surface 
exposing kankar beds in Jodhpur district (with 
an average rainfall of 350 m) can yield 10,000 
ha m of runoff water even in a drought year 
and 30,000 ha m in a normal rainfall year. 
Aboul 11.6% the area of the arid zone of 
Rajasthan is barren and uncultivated. A large 
proportion of this area is with rocky and 
gravelly surface. The runoff water from these 
facii could be profitably utilised by making 
suitable micro-catchments for growing fruit 
trees. 

12.23 Land in 250-350 mm rainfall group 
and in the 350-500 mm rainfall group, which are 
saline and stagnated, and are unfit for other 
purposes can be most usefully utilised for the 
plantation of date palm. 

12.24 The findings of the Central Arid Zone 
Research Institute equally hold good for soils 
and climates in the drought prone areas. The 
majority of rural families in the drought prone 
areas, as also in the arid areas, depend heavily 
on dryland farming. Considering the marginal 



nature of the land in many cases, and the non
availability of adequate moisture and the risk 
involved in successfully raising foodgrain crops, 
great importance would have to be placed on 
opportunities to diversify rural economies away 
from crop production, to the extent possible, into 
activities that are Jess dependent on the vagaries 
of rainfall. Horticulture is one of the excellent 
opportunities which could provid~ a greater 
income to the farmers iri such lands which are 
not good for crop production. In the IDA 
assisted projects, it has been established that 
Ber, Mango, Jack fruit, Lime, Spota, etc. are 
some of the fruits which can provide very good 
income to the farmers. As a commercial 
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venture on irrigated lands, mixed orchards have 
turned out to be quite attractive. A mixture 
of some or all the suitable fruit trees could be 
planted alongwith vegetables. It has been 
estimated that the cost of fencing etc. could be 
offset by the production of vegetables alone. 

12.25 The Committee would strongly urge 
that horticulture should be -taken up as an 
integral part of the package approach to the 
development in the drought prone and desert 
areas. All essential steps would have to be 
taken. Extension support is the first essential 
item. This would not, however, be enough by 
itself unless suitable varieties are identified, 
seeds and cultivars provided when needed. 



13. AFFORE STATION 

For centuries, individuals and communities 
hav!' been able to live in harmony with their 
env~ronment but during . the past few decades, 
raptd growth of population and the higher 
expectation have led to an increase in the use of 
forests to such an extent that forests in many 
areas have become degraded if they have not 
been raised to the ground. 

13.2 So far as the drought prone areas are 
concerned, forests assume an added importance 
as they constitute an Important component of 
the ecosystem for beneficial effects on 
conservation of both soU and water resources 
and also act as a barrier to Surface erosion by 
retarding runoff and generally prevent develop
ment of aridity and desertification in these areas. 

13.3 Soil and wind erosion is very a serious 
problem in drought prone areas. Taking the 
country as a whole, 50% of the total land area 
is seriously affected b,Y water and wind erosion. 
While no exact statistics are available about the 
areas affected in drought prone areas, its 
incidence in the drought prone areas is bound to 
be far more than the national average. Again, 
taking the country as a whole, displacement of 
fertile top soil is around 6,000 million tonnes 
a year. The magnitude of this loss can be 
imagined when it is noted that it has taken 
Nature over a century to make one em. of the 
top soil. 

13.4 Excessive deforestation is considered one 
of the main causes of aridity and desertification 
in DP areas in India and elsewhere because 
deforestation coupled with subsequent soil and 
moisture loss result in higher temperatures, lesser 
humidity and erratic rainfall. There is evidence 
to show that the areas which are affected by 
drought and deserts today were once very pros
perous and flourishing civilisations. Thus, 
due to serious and unchecked interference by 
man over several centuries, natural balance was 
impaired and we are faced with possibilities of 
catastrophics in near future if this process of 
biotic interference continues unchecked. Need
less to say that development of drought prone 
areas should begin with measures to arrest 
further deterioration of this ecological balance 
as stressed and recommended by the Task Force 
on the Rural Development. ( 1973) and the 
National Commission on Agriculture ( 1976). 

13.5 In arid areas, the ecological conditions 
being what they are, afforestation is very vital 
to contain wind velocity, spread of sand on 
roads, railway tracks and agricultural lands, to 
improve supply of fuel and fodder and the 
aesthetics of the desert. At present, arcus 
classified under permanent pastures, cultivable 
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wastes, barren, uncultivated land and forests nrc 
overgrazed and denuded. Hence, not only tho 
development but protection and management of 
the forest and plant cover also assume consi
derable importance. It is necessary to provide 
for the requirements of fuel and fodder so that 
the people are not tempted to cut trees indis
criminately and inhibit the process of 
afforestation. 

13.6 We have already dealt with the role of 
afforestation so far as the sand dune stabilisa
tion is concerned in the arid areas of the country 
in Chapter 14. In this chapter we propose 
to deal with afforestation programmes in non
arid areas. The drought prone areas do not 
have adequate forests resources. The forest 
areas varied from 40-52 per cent in Sidlv, 
Palamau, Boudh Phulbani and Doda Districts 
(Integrated Agricultural Development in 
Drought Prone Areas, Planning Commission, 
June 1973). But in most of the arid districts 
the forest areas were less than one per cent 
and a few had upto two per cent area under 
forests. Again, none of the DPAP districts had 
more than 14% area under pastures. These 
ligures provide evidence of imbalance between 
land use pattern and the requirements of human 
and animal population, as also the conservation 
and optimum utilisation of resources. During 
the Fifth Plan, therefore, afforestation schemes 
were underfa"ken as a part of DP AP to restore 
the ecological balance in DP areas. 

13.7 As per the statistics (1978-79) publi
shed by the Ministry of Rural Reconstruction, 
under the DPAP the area covered under affores
tation is 1,96,913 hectares and under social 
forestry 33,932 hectares from 1.--4-74 to 31-3-79. 
The expenditure incurred during the period is 
reported to be Rs. 41.29 crores which also 
includes expenditure on pastures. The oiTores
tation schemes comprise farm forestry, tank 
foreshore plantations, canal bank plantations, 
sheep pastures, rehabilitation of degraded forest, 
avenue plantations, etc. Unfortunately, these 
schemes were not by and large planned and 
implemented on a watershed basis resulting in 
the dilution of the desired impact. 

13.8 Some evaluation studies conducted by 
the National Institute of Rural Development, 
Hyderabad in Kurnool District, the Operational 
Research Group, Baroda in Panchmahal District 
and another one in Jhabua District Published 
by Abhinav Publicationh (Shri U. K. Srivastava 
in 1978) on plannin~ and implementation of 
DP AP in these districts have brought out that 
the programmes suffer due to several factors 
such as inappropriate approaches, inappropriate 
techonlogy, poor educational activities among 
the people and so on. 
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Social Forstry 
13.9 Social forestry or forestry for commu- · 

nity development is forestry creation outside the 
traditional Reserve Forests, management and 
utilisation of goods and services generated there
from for the benefit of society. It aims nt 
utilising the idle land, labour and water resources 
to the best interests of the society, in such a 
manner that the requirements of the community 
for firewood, fodder, small constructional timber 
and fruits are met optimally besides protecting 
the soil against the wind and water erosion on 
a sustained basis. It calls for various combina
tions of the forestry with food and horticultural 
crops, fodder trees and grasses to feed livestock 
for meat and dairy. Such composite utility of 
the solar energy through vegetative growth 
promotes material growth and ensures the 
protection of local environment and ecology. 

13.10 'The National Commission on Agricul
ture for the first time fixed the dimensions of 
social Forestry and also gave in detail the type 
of progr,ammes t)1at will constitute Social 
Forestry. In the words of the Commission : 

"In the Interim Report, the Commission 
stre~sed the socio-economic import(ance of 
Social Forestry in the t:J~ral community as well 
as in the management of forest resources. It 
was stated that by taking up the programme 
of raising of trees, grasses and fodder in the 
farmer's own lands, village commons, waste
lands and degraded forests close to habitations 
it would be possible to meet the requirements 
of fuelwood, fodder small timber for rural 
housing and agricultural imploments, thorns 
for fencing etc. I~ was also stated that at 
the same time these programmes would 
remove a serious impediment in the practice 
of production forestry. We adopted the follo
wing as the objectives of social forestry, being 
the basic and economic needs of the commu
nity aimed at bettering the conditions of 
living:-
(i) Fuelwciod supply to the rural areas and 

replacement of cow-dung, 
(ii) Small timber supply. 

(iii) Fodder supply. 
(iv) Protection of agricultural fields against 

wind; and 
( v) Recreational needs. 

Accordingly, the scope of the social forestry 
programmes was defined by us to include 
farm forestry, extension forestry, reforesta
tion in degraded forests and recreation 
forestry". 

13.11 The programme of social forestry, has 
two main components (i) farm forestry and 
(ii) rural forestry which are relevant to the 
DPAP. The rural population depend on the 
forests and tree lands for their fuel and small 
timber, 111e cattle and zheep and the goats 
which arc the animal wealth of the village folk, 
depend for their fodder substantially on the 
forest resources. 

13.12 The programme of tree planting. has 
to be taken up on areas in and around agncul
tural fields and other areas where wood lands 
cannot be created. Planting can be carried out 
(i) on and along bunds and risers, (ii) marginal 
or peripheral bunds, (iii) field and property 
boundaries, (iv) village paths, (v) .!on;sh~res 
of tanks, (vi) irrigation channels, (vn) mshtu
tions like schools, hospitals, panchayat bhavans, 
places of worship etc., (viii) banks of small 
streams and any other available place. 

Farm Forestry 
13.13 The concept of farm forestry comprises 

the technology of advantageously combining 
agriculture and forestry. Its purpose is to have 
an integrated approach to land use in place of 
conventional separation of agriculture from 
silviculture. In India, cowdung is utilised as 
fuel in place of firewood which means a conti
nuous depletion of phosphorous, potash and 
nitrogen from soil. It is estimated that over 
458 million tonnes of wet dung is diverted 
annaully to the rural hearths of India. As fi\'e 
tonnes per hectares, this dung would fertilize 
91 million ha. of land. Assuming an additional 
yield of five quintals of food per hectare, the 
annual loss of food is estimated at 45 million 
tonnes worth Rs. 36,000 million. 

13.14 The release of cowdung for its legiti
mate manurial uses in the fields and the creation 
of firewood resources within the farm itself is 
the main objective of the farm forestry. In 
addition, farm forestry aims at diverse . benefits 
to the farmers : 

(a) building up his balanced economy and 
self -sufficiency, 

(b) providing firewood, small timber and 
fodder, and 

(c) extra sources of revenue. 

13.15 It is necessary to educate the farmers 
about the importance of tree planting on farm
land. As the first step towards farm forestry, 
the farmers can confine their activities to grow 
their own timb~r, fuel and fodder trees along 
field bunds and marginal land where cultivation 
is uneconomical and not possible but the soil 
allows it. He can plant the trees of his choice 
and suited to his economy iii consultation with 
the forest department. 

13.16 The National Commission first 
debunded the idea that farmer cannot grow 
trees on the field ridges without spoiling the 
crops. By now, several States have persuaded 
the farmers to take to it. All over the drought 
prone areas of the country, the farmers leave 
a thjrd to a half of their land fallow every 
years, whether big or sma11, because they cannot 
possibly cultivate the entire land. It had been 
rCC?mmended that they may put part of 
their land under permanent intensive pastures 
and take to a subsidiary occupation of animal 
husbandry. There is a case for putting part of 



the land under tree lands and plant trees. In 
Gujarat and Punjab, already such an approach 
has been taken up by farmers and so in the 
South. 

13.17 Suitable species of different regions ol 
India as also the improved techniques of affores
tation have since been compiled in the Forest 
Research Institute Publication entitled "Hand~ 
book of Afforestation Techniques". The selec
tion of species suitable for a particular area 
would necessarily have to be governed by !he 
following considerations :-· 

(i) Objective of planting viz., fuel, ~mall 
timber, fencing, bioaesthet;ic, erosion 
control, top feed-production, etc. and 

(ii) Locality factors viz., climatic odaphic, 
topographic and biotic parameters. 

The other criteria for selection of trees species 
are-(a) Farmers' preference, (b) deep root 
system, (c) light down, (d) bird repellant, 
(e) ease ot establishment, (f) fast grow!~, 
(g) resistance to drought/frost/fire, (h) multi
ple use, coppicing, adaptability and compati
bility etc. 
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13.18 This is a programme which ~equire~ to 
be given full enc?uragement. Whll:t ·~ reqm~ed 
is a strong extensiOn forestry organ1satton wh1ch 
has yet to develop. There is no problem of 
funds. ARDC has already got a model which 
can be used. Farmer owned plantations will 
yield much more fuelwood th~ the departme~tal 
forests which are not fully 1mmune from pilfe
rage. The Committee would strongly recom
mend that this programme should be taken up 
as a massive programme and should be backed 
with full polittcal support. 

Rural Forestry 
13.19 Also called extension forestry, it 

encompasses forestry on community land and 
panchayat lands, degraded forests, roa~ and 
railway sides, canal banks etc. for meetmg the 
needs of the rural people by raising (a) fuel, 
(b) fodder, (c) fruit, and (d). multi-purp~se 
trees. It also includes restorahon of derehct 
areas bearing scars of quarryi_ng, rt;~ining, r<?ad 
construction, brick manufactunng, hme bummg 
etc. The objectives of rural forestry are 
similar to farm forestry in meeting the needs 
of rural masses. There is, however, one impor
tant difference, that is with regard to the owner
ship of land resoutces. . In fa_rm .fores~ry the 
ownership of the land IS ordmanly w1th the 
individual whereas in the case of rural forestry 
land is community-owned or owned by Govern
ment Departments. This ownership pos~s pecu-
1\ar protection problems and need~ the mvolye
ment of community as a whole fOr the effective 
implementation of the projects. 

13.20 A number of cottage industries can 
develop with the aid of trees, viz., honey, sports 
goods, silk, oil from seeds of mahua, neem, 

kanji's paper from sajau wood, household fumi
ture from sisam, babul and eucalyptus, dairy 
industry from fodder and others. 

13.21 As separate data on idle land resources 
in the drought prone are~ arc not available the 
data for the whole country is presented below 
as these are also relevant for drought-prone 
orcas. At present, among otlJcrs, the idle lund 
resources consist of :-

(i) Road sides (length over 12,24,00 kms.); 
(ii) Sides of rail track (59,790 krns.); 

(iii) Canal banks (1,50,000 krns.), and 
( iv) Drainage channels ( 20,000 kms). 

These alone offer 9,02,000 ha. of land that could 
be profitably planted. Other waste lands are 
river banks, degraded areas in villages, ravines, 
swamps, crematiOn yards and compound of 
schools, colleges, hospitals, buildings. In India 
43 million ha. has been classilied as other 
non-cultivated nonagricultural and barren 
land. The bulk of these areas are amena
ble to the replanting of trees. At the same 
time there are about 220 million people 
mainly in the rural areas who are living now 
below poverty line because !hey are either 
unemployed or underemployed. These idle land 
and human resources can be productively emplo
yed, given appropriate t~hnology, choices 
of suitable tree species and a moderate invest
ment; to create forest resources in rural areas. 
Forestry does not require much investment, high 
skills, sophisticated machinery etc. to generate 
the much needed rural employment and income. 

13.22 Broadly speaking, one hectare of 
plantation activity, depending on the area, 
species selected and spacing adopted, generates 
150 to 500 mandays of employment in the rural 
areas during the first three years (study madu 
by NIRD). Later, the harvesting of the forest 
crops provides employment at higher level of 
income fo( almost twice the number of mandays, 
harvesting in the 6th and 1Oth years provides 
scope for greater employment. Subsequent 
pcnodic thinning operations generate more 
employment possibilities. Roadside plantation 
activity can be as labour intensive as demanded 
by the local conditions, the technique of planting, 
etc. The total employment generally will, how
ever, rest on the socio-economic conditions 
prevailing and the coopration of the rural 
masses in any particular locality. 

Village and Panchayat Forests 
13.23 In every Indian village, traditionally a 

portion of the land was reserved for the village 
forest. This was common property to be mana
ged by the village elders for the benefit of all 
the villagers. The first to be affected by the 
rush for forest material by the expanding popu
lation was the village forest. Except in the very 
interior am-as, village forests arc now bare earth 
wherever the land has not been encroached 
upon. Rehabilitation h~ to start here. The 



National Commission on Agriculture made the 
following recommendations in its interim report, 
as condensed in the final report :-

(i) Any programme of mixed forestry in the 
village waste lands and panchayat lands 
should be such as is acceptable to the 
village population. 

( ii) The programme should be ondertaken 
only in such areas where the incidence of 
waste lands in a village or a group of 
villages is sufficiently high so that a 
part of it can always be kept apart for 
the satisfaction of the rights of villagers. 

(iii) The programme should take into consi
deratiOn the need for a quick yield of 
such products as are the villagers' imme
diate concern, as such, fodder and grass 
should he an important component . of 
mixed forestry to be taken up wtth 
optimum input and technology; and 

(iv) Income from mixed forestry should be 
divided equally between the Panchayats 
and State Governments. In addition, in 
'the di.5posnl of the produce from these 
forests there should be an element of 
prefereutial treatment including price 
preference to the villagers. 

13.24 Some States have taken up th!s 
programme haltingly. Considering the magm
tude of our requirements, the village forest and 
waste land area wherever they are available in 
manageable patches, as advised by the Nati.onal 
Commission on Agriculture, should be acllvely 
afforested, The fore~ I departments will_ have to 
do the afforestation and watching of tlie forests 
on agreement fr~m the Panchayat ~r village 
community. It ts suggested that thts may be 
a fifty per cent funded Centrally Sponsored 
Scheme. Otherwise, thiS difficult programme has 
the least chance of being done. 

Roadside, Canalside etc. Lands 
13.25 These plantations have proved a great 

success. Particularly, States like Punjab and 
Haryana where the forest areas ~re very smal), 
have fmmd that this approach mcreases thetr 
forest resources. The scheme is economically 
viable when concentrated on fuelwood. Forest 
departments can get the funds from the ARDC 
provided they form Corporations for the purpose 
and the lands arc leased ou! to th7m on very 
tono lease till the money ts repatd. A debt 
equlty ratio of 2: I is acceptable. 

Degraded Forests 
13.26 Degraded forests are those forest areas 

of various kinds supposedly under somebody's 
supervision and control which, being near to 
human habitations, have over the years been 
denuded of any tree cover worth t~e name and 
often ~:ven any grass. These are B class 
reserves protected forests, zamindari forests and 
a class 'of unspecified for.cst . areas. in the 
ex-princely states areas, mamlv m Onssa and 
Madhya Pradesh. The Z:1mindari forest areas 
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are mainly in the States of Bihar and Uttar 
Pradesh. These, even though maintained as 
forest reserves at the time of the zamindari 
abolition and taken over early in the fifties of 
this century, were devastated by the zamin~ars 
before the take over, All t.)lese areas run mto 
millions of hectares. It has already been sug
gested that these areas should be replanted 
intensively with .fuelwood spet:fcs and fodder 
trees so as to meet the requirements of the 
village population. These areas should, there
lot, straightaway qualify for our fuel wood 
plantations. 

' 13.27 Meanwhile technology has been deve
loping which allows for better use of !he de
graded forests ~ith a s_ubstantia.t a~tack on ~he 
problem of 'Soctal Justice', Even m low ram
fall areas like Kutch in Gujarat ( 10 em per 
year), two acres plan led with Kubabul, a fod~er 
trees, and irrigated in the root area only wtth 
water from wells, can give regularly enough 
fodder to maintain a cross-bred heifer giviug 
10 Iitres of milk. In higher rainfall areas, an 
acre or half a hectare will be sufficient with 
watering only in the summer. 

13.28 Work carried out at Bellary (black 
cotton ~oils) very clearly indicated the useful
ness of such works. ·It was ooserved that by 
proper protection and supplementing natunil. 
regeneration with artificial regeneration, weeding 
etc., in~ome from marginal lands could be impro
ved from nil to almost Rs. 800 per ha. per year 
over a 30 year period and this would far out
weigh income from agriculture, i.e. Rs. 360 per 
ha. per year (figures are for 1966). The 
National Commission's suggestion for growing 
fodder in these areas is answered by the fodder 
trees which are more remunerll_tive. 

13.29 Trees are planted close and regularly 
pruned into bush form so that leaves and twigs 
are maximised instead of timber. Some fuel
wood will be available annually in the prunning 
of the twigs. In the interest of s~ial justice, it 
is suggested that the poorer landless families 
near the forests may be allowed half a hectare 
ea<:h of such land and helped to grow the fodder 
trees or Tassar culture or lac growing. The 
latter two will be beneficial mainly jo the tribals 
who naturally do Tassar culture and lac culture 
now on forest trees. In discussions held by the 
then Member (S) Planning Comiilission in the 
regional conferences, the forest departments of 
the States have accepted this preposition, the 
labourer enjo,Y.ing the leaf usufruct whereas the 
trees are still the property of the forest depart
ment. It is necessary, therefore, to divide the 
programme of degraded forests between fuel
wood plantations by·the forest departments and 
trees for leaf formation for Tassar, Lac and 
fodder by the poor landless families allotted right 
on trees on land for the purpose. 

13.30 It may well appear that the demand 
for forest areas is far in excess of the known 
forest areas. The Cemtral Forestry Commis
sion had indicated forest areas in 1970-71 as 



74.8. million hectares whereas the agricultural 
statistics indicate 66 million hectares. It was 
admitted that probably the unclassified forest 
areas may be outside this. The village forests 
and waste lands suitable for forestry are, it is 
presumed, outside this. Out of these aieas, reser
ves for timber and pulpwood. requirement~ 
should be buill up to 4 7.8 million hectares; but 
this is to be achieved for timber and plywood 
by planting 2 lakh hectares per year for 60 
years to establish a cutting rotation of 60 years. 
Similarly for hardwoods an annual plantation of 
4 lakh hectares has been suggested for a period 
of 75 years to establish a 75 years cutting rota
tion. So large areas of the forest land will not 
come under the regular plantation routine for 
decades and much of this will be degraded 
forests. So the programme suggested here for 
fuelwood and leaf exploitation can well be put 
through without difficulty. 'rhe fuel wood 
plantation in degraded forcits is to be harvest
ed after 15 years at the start because the land 
is of poor quality having lost all nutrients. But 
future cuts can be once in 10 years because 
the land would have regained its fertility in the 
first rotation of 15 years. Thus a plantation o! 
4.2 million hectares per year less one million 
in farm forestry per year in a 15 year rotation 
will take 48 million hectares in the first round 
tapering off to 32 million hectares after 25 years 
from start. If part of the plantations can be 
irrigated, area required will go down further. 
Technology will surely find ways and means of 
increasing productivity, to link demand with 
supply. For the leaf programme it is annual 
harvesting of leaves. It is suggested that a 
programme of 5 lakh hectares per year "!ay ~e 
taken up in the next twenty years. Th1s w11l 
over the time help 20 million poor labour fami
lies near the forests to get a decent living. 

Mixed FOI'esf.!i 
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13.31 The National Commission on Agri
culture has deliberately called the planting of 
fuelwood etc., for the use of the rural population 
as mixed forests. These plantations should not 
·be merely mono-crops of fuelwood varieties. 
Everyday trees are not necessarily trees with 
only fuel value. Trees yielding many varieties 
of minor forest produce and trees giving fruits 
on which the tribal population live and 
also earn some money by collection, are nlso 
being devastated. One of the main objectives 
of the tribal development programme is to 
ensure that these benefits are not lost to the 
tribals but augmented. So in all these planta
tions it should be a rule that trees giving minor 
forest proouce like Mahua, Karanj, Neem etc., 
and fruit trees like mango, tamarind, jack and 
others are suitably interspersed. Mainly large 
scale plantation of eucalyptus should be avoided 
because they upset the ecological balance of 
fauna and flora very badly. 

Fodder Trees 
13.32 Intensive fodder .development is neces

sary if the devastation of forest areas and planta
tions by all types of cattle is to be avoided. It 

is not only on forest areas that fodder trees can 
be developed. Both agriculture departments 
and forest departments much jointly build up a 
massive fodder tree development programmes to 
meet the needs of the parallel animal husbandry 
programmes that arc be-ing launched in the plan 
particularly to help the poorer sections of the 
population. The following programmes arc 
already in operation and have to be intensified 
on a proper judgement of the developmental 
need:-

(i) When farmers keep good milch caulc or 
cross-bred sheep or exotic pigs, they 
must be persuaded to put a part of their 
land under intensive fodd~'T tree cullivn
tion. This development is nlrcndy taking 
place on a large scale in Gujarat, Punjab 
and Haryana and needs intensification in 
the other States. 

(ii) In the Drought Prone Arens nod Deserts, 
it has been explained that n third to n 
half of the land and in desert areas much 
more is left uncultivated in each year 
because of the rainfall pattern and 
pressure of time. A part of the land can 
go under fuclwood and n part put under 
permanent fodder tree. 

13.33 The National Commission on Agricul
ture had recommended th:,t tongiya cultivation of 
vegetables, pineapples, pulses and oilsccds can 
be grown in gaps between the tree lines for the 
first three years till the tree canopy shades the 
grounds. Tongiya cultivation is not very popular 
with the foresters becal•~;e they always have n 
lurking suspicion that population willlcad to their 
losing the lands to cultivation permanently. Dur
ing the Sixth Plan large ~calc aiTorcstation will 
be going on in social f,>rcstry including village 
and panchayat lands and degraded forests. If the 
community interests can be sought and maintain
ed by the Forest Department in these program
mes, it should not be difficult to introduce a tem
porary tongiya cultivation programme in these 
areas without any fear of the lands going out of 
the control of the forest department. There is op
portunity_ here for giving temporary employment 
in cultivation for three years in these areas to 
the poorer sections of the village community. 
This approach is recommended. 

13.34 The Sixth Plan contemplates large scale 
commercial plantations and rehabilitation of 
reserve forests. Many of these areas of deve
lopment will lie in drought prone areas. Tamil 
Nadu has initiated a programme of growing 
fodder in all the arc·as of development where the 
tree cover has not yet shaded the forest lands. 
They also allow the village cattle nearby to 
graze these areas on payment of a very reasona
ble fee. It is suggested that if they can give 
preference to the poorer families owning sheep 
and cattle and particularly those who have taken 
to improvement of their breeds, it may give 
substantial benefit to the poorer sections towards 
their economic improvement. Other States can 
also follow this very useful approach to fodder 
addition for the villages ncar the reserve forests 
and commercial forests. 



Organisation and Manpower Planning 
13.35 The forest department in the States, as 

at present organised, are not in a position to 
undertake such large scale programmes. Th~: 
National Commission on -Agriculture had drawn 
attention to the need for training forest officers 
in Extension Forestry. This was a new art to 
the traditional forest staff who had all along 
only concentrated on conservation. Report with 
people had to be developed and the department 
had to get the confidence of the people and also 
get their help in getting the work done. Where 
fuelwood plantations are expected to be paying 
proposition in future and a commercial approach 
has to be developed, the forester is not attuned 
to this approach. Training in commercial 
forestry is, therefore, also important. A National 
Training Centre for training the foresters in 
extension and commercial forestry was agreed 
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upon and a start made with a small unit at 
Ahmedabad. It is necessary to put through the 
basic concept of a National Institute with suffi
cient capacity at once. A necessary start of 
our massive programme of social forestry will 
depend entirely on the speed at which we get 
this base laid and recruit the necessary order of 
staff. The present strength of the forest depart
ments in the States is very much imbalanced. 
The lower level staff like forest guards, rangers 
and junior officers are anything but equal to 
the massive task before tliem. Forest service 
has traditionally been one where all their staff 
at all levels have been trained to· ·the job after 
selection to the service. There are not enough 
training. colleges at present to train all those 
that have to be added to the staff in a crash 
programme. This problem of manpower 
requires immediate attention. 



14. SAND DUNES STABILISATION IN ARID AREAS 

Sand dunes which cover nearly 32,000 sq. km. 
or a little over 9% of the geographical area ol 
the country, are an integral part of the hot arid 
zones. Sand storms and sand dunes are specta
cular features of the desert and indicate 
predominant wind action. Wrong use of 
marginal lands- unsuited for agriculture for 
plough cul!ivation leads to rapid wind erosion 
of the exposed surface. This is a major contri
bution to sand accumulation. The movement 
of sand by wind takes pl<>ce by the processess of 
suspension, saltation and surface creep. The 
soil formation in the arid zone is more a physical 
than a chemical process. Because of almost 
complete absence of alluviation and other soil 
forming processes, the profile shows little sign 
of horizon development. The scanty eroplytic 
vegetation has contribu!ed almost nothing to the 
orj\anic matter of the soil, and, as such, the 
soil is sandy and loose, and therefore, susceptible 
to severe wind erosion. It is estimated that 
about 58 per cent of the arid area of Rajasthan 
(this is the only State for which figures are 
readily available) is covered by sand dunes of 
various forms, sizes ana orientations. Unless 
managed with caution and foresight, sand from 
the dunes is likely to be transported to fertile 
land, and on to the road and railway lines 
causing widespread deterioration. 

14.2 Stabilisation of sand dunes is the most 
important necessity in tbe hot aria zones 
primarily for checking the growth of desertic 
conditions and protecting productive agricultural 
lanos in the neighbouring areas from the on
slaught of moving sands. 

14.3 Any sand dune stabilisation programme 
has to bear in mind the special characteristics 
of the region, namely, low and erratic rainfall, 
large temperature variations, high evaporation, 
scanty vegetation, rodent infestations, absence of 
perennial rivers, subsistence agriculture, sparse 
and nomadic population, and dependence of 
rural population on animal rearing. 

0 

14.4 The National Commission on Agriculture 
· irs interim Report on Desert Development had 
observed as follows :- ---

"The desert may not be advancing north 
and north-eastwards as suspected at one time, 
but the sands in. the desert certainly move with 
strong winds. Over millennia the desert sands 
have formed sand dunes. Most of these are 
stable though their stability is now being 
threatened by the over-exploitation of the 
vegetable cover Regulated grazing, as propo
sed -earlier, would go a long way to improve 
the condition of these dunes. The more recent 
sand dunes are unstable and are compc.sed of 
freshly deposited loose sa.nd which is easily 
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blown r;>Vc_r by the wind. These pose a threat 
to habJtat10ns, roads and arable lands within 
their reach. · 

The Forest Department of Rajasthan and the 
Central Arid Zone Research Institute have 
undertaken some pilot schemes to evolve techni
ques for sand dune stabilisation. Results so far 
arc reported to be good for the short period 
the experiments have been underway. Treatment 
of an area is estimated to cost around Rs. 680 
per hectare over a period of 5 years. Half the 
cost is for fencing and mulching. As the young 
plants have to be watered 5 10 6 times in a year, 
each time with about 18 Jitres of water per 
plant, that is a major item of cost. It is 
reported that the treated area is expected to 
bring economic return in a period of about 
15 to 20 years. 

It would require an enormous sum of 
money to stabilise the shifting dunes in tho 
vast desert area. With more pressing claims 
on the limited financial resources, a large scale 
programme of sand dune stabilisation cannot 
be contemplated at this stage, But stabilisa
tion of such dunes, pose a threat to large 
towns, roads and railways should be taken up. 
An assessment of the requirement of funds 
for the purpose should be made so that 
priorities may be considered. Of course, all 
shifting dunes in the canal command area 
shall have to be stabilised to prevent sand 
casting on arable land there". -

14.5 A special study of the problem in the 
Rajasthan desert (Tirath Gupta, Indian Insti
tute of Management, Ahmedabad March, 
1980) indicates that the major and minor irriga
tion projects in hand are expected to benefit 
about 11 per cent of the agricultural lands of 
the regions, and there does not appear to be 
much scope for further expansion of man
made irrigation facilities. Implicitly, the 
productivity of lands placed under annual crops 
would largely remain a function of rainfall 
which is low and erratic. The annual rainfall 
in the arid districts varies from 25 to 45 l?er 
cent of the average for -the whole state wh1ch 
is less !han 60 ems. Furthermore, an analysis 
of time series data for a period of over 70 years 
for two arid districts Bikaner and Jodhpur, 
showed that the coefficients of variation in rain
fall were 48 and 53 per cent respectively. 

14.6 According to an FAO land-usc capa
bility classification, only 21 per cent of the area 
in the region can be considered suitable for 
raising annual crpps, Contrary to this, nearly 
60 per cent of the region's land area is currently 
under such crops. A more alarmin~ fact IS 



that, over a period of time, tlie area under 
annual crops has been on the increase while the 
already low productivity per unit of land has 
been on the decline. A vicious circle of 
declining land producivity and placing more land 
under these crops has set in. The 11verage 
yields of the two most important crops of the 
region, jowar and bajra, which cover nearly 
85 per cent of ~he cultivated area for some of 
the arid districts, have been reported at 15 and 
23 per cent of the national averages, respec
tively. In the year 1978-79, the hot arid Zone 
contributed 30 and 48 per cent to the total 
production of ·cereals and pulses, respectively, 
in this State. 

14.7 Forests cover less than 6 per cent of 
the reporting area of Rajasthan and 1.2% of 
its arid zone (1977-78). Ecological restoration 
of this tracf 'requires more area to be placed 
under afforestation. Besides ecological imbalan
ces, the region faces the problem of rising fuel
wood shortage. One estimate Is that the recorded 
and unrecorded fue!wood production In the 
State accounts for only S per cent of the total 
needs. In the countrx, as a whole, the fuel wood 
prices have been ris1ng and ~he sources of 
supply have been dwingling. 
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14.8 Efforts in sand dunes stabilisation, if 
they have to be effective, have there1ore to be 
carried out in the wider context of scientific 
managemellt of the total land resources in the 
region. With the predominance of (I) marginal 
agricultural lands, and (ii) land based enter
prises as the mainstay of the people, this region 
will continue to be at an absolute disadvantage 
in comparison with those endowed wi~ better 
quality of soil and water resources. At the 
same time1 this region has certain "comparative" 
advantages over the others in respect of some 
land based activities. A number of alternativo 
land uses can be conceived. · 

14.9 The Central Arid Zone Research Insti
tute have developed and demonstrated silvi
pastoral technology for stabilising the bare ~and 
dunes as they pose immense threat to human 
habitation and agricultural field areas. They 
recommended that technologies should consist 
of : 

(a) Protection of shifting dunes from biotic 
interference ; 

(b) establishment of micro-wind breaks on 
the windward side of dune in S m 
parallel strips or S m chess boards, and 

(c) sowing of grasses and transplanting (with 
the onset of monsoon) of adapted trees 
and shrubs raised in earthen bricks on 
the leeward side of micro-wind break. 

Economic analysis of this stabilisation has indi
cated that the average cost of Rs. 760 per ha 
will be repaid after ·the end of the 13th year. 
It has been found that about 50 to 70 mm of 
moisture initially present within a metre depth 

of unstabilised dunes helps in the seedling esta
blishment. Moisture received in monsoon is 
adequate for seedling establishment for subse
quent growth. . So!l analysis, after few year~ .of 
establishment, md1cates that the techmque, 
influences the organic matter build-up in the 
sand dunes. 

14.10 CAZRI has further recommended, on 
the basis of detailed work and experiments, the 
following standardised techniques of sand dune 
stabilisa!ion : 

(a) The areas, unsuitable for agriculture, and 
where wind erosion is an acute problem, 
should be put under grasses, trees or 
a mixture of both. 

(b) The areas which are suitable for agricul
ture should be protected from wind ero
sion by following such practices as addi
tion of organic matter, pond sediment etc. 
so that there is development of soil 
structure which make the soil more 
resistant to erosion. 

(c) 

(d) 

(e) 

Such practices as, leaving crop residues 
and stubbles In the field, providing 
snrface cover of mulches etc. should be 
followed. 
Cultivation and planting of a dry soil 
leads to breaking of clods and more 
erosion and, therefore, should be avoided. 

Crop barriers and shelter belts should be 
used for checking wind erosion and 
reducing the effect of desiccating winds. 

(f) Strips cropping techniques, perpendicular 
to the direction of wind, shoukl he 
followed. 

14.11 Vegetative cover is the only answer for 
stabilising of sand dunes. So far as pasture and 
range management are concerned, these are dealt 
with in Chapter 11. Here, we are dealing with 
afforestation etc. only. 

14.12 Th~< Rajasthan Government, realising 
tbe importance of-sand dunes stabilisation, have 
U?dertak~n afforestation programme, during the 
SIXth F1ve Year Plan, under · which 7,000 
hectares of active and semi-stabilised simd dunes 
are to be afforestated. The technique consists of 
(i) protection against biotic interference through 
fencing with angle iron posts and barbed wire 
(ii) the treatment of shifting sand dunes by 
fixing barriers in parallel strips or in a chess 
board design using local shrub material starting 
from the crest down to the heel of the dunes 
to protect the seedlings from burial or exposure 
by blowing of sand (iii) revegetating by trans
planting seedlings at 5mx 5m spacing 
(iv) planting grass-seedlings and sowing of grass 
seeds on the leeward side of brushwood barriers 
at 30 em intervals and ~ v) continuous after care 
for a period of 4 years thereafter. For sand 
dune stabilisation major tree species chosen is 
Acacia tortilis with other spp. comprising pros pis 
cineraria, Acacia nubica, zizyphus mauritiana 



_ca/ligonum po/ygonoides, Acacia senegal and 
Dichrostachva nutans. Among the grasses, 
Lasiurus sindicus and Cenchrus species are used. 

14.13 The physical targets achieved during 
_1979-80 and 1980-81 under this programme are 
as follows :-

Sl. Name of the scheme 
No. 

Unit Physical tar• 
gets achieved 

I. Farm Forestry • No.ofpl:utls U·OS 
in lacs 

2. Silvi pastoral plantation 

3. Village Fuelwocd & Fodder 
Plantation G 

4. Sand dune stabilisation 

5. Shelter belt plantation 

-6. Fodder Banking (Grass 
collection) 

Hac. 

.. 

.. 
Row Kilo
meter 

Quintals 

8544 

2842 

806G 

4301 

71000 

In spite of severe drought conditions prevailing 
both in 1979-80, results of plantahons nre 
generally very good at most of the sites. Over
all survival of plants in plantations raised in 
the most arid district of J aisalmer has been 
over ·75 per ·cent so far. One year old Acacia 
tortilis plants on sand du_nes have attained 
maximum height of 2.5 m while the avera£e 
heigh~ is 1.5 m. 

14.14 In addition, a special afforestation 
programme in the Rajastli.an Can Project area 
which envisages protection <?f canal, roads and 
f11rm lands from shifting sand dunes and sands 
is being implemented in the Rajasthan Canal 
Project area since 1962-63; although this was 
tak.en up only in right earnest in 1974-75 when 
the World Bank Project was sanctioned. Total 
physical targets achieved under different 
programmes of this area since 1962-63 tn 
1980-81 are given below :-

Sl. 
No. 

Name of the Scheme 

I. canal side plantation 

2. Road side plantation 

3. Village Fuel wood plantation 

4. Sand dune stabilisation cum 
pasture development 

5. Supply of plants to farmers 
(scheme initiated in 1980-
81) 

Unit Physical tar 
gets achieved 

Hectare 12560 

.. 1670 

.. 3510 

.. 62000 

No. of plants 6·5 
inlakhs 
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14.15 The first priority for sand dunes stabi
lisation is obviously in areas surrounding villages, 
townships and fertile lands where the sand 
dunes are threatening to engulf the area. The 
extent of sand dunes of this nature will not be 

so substantial that a phased progranune of saud 
dune stabilisation over the next ten years with 
state investment cannot answer the problem. 
This by itself will not be enough !O stabilise 
large areas of sand dunes in the arid zones, 
which if left without improvement and control 
will soon add to the problems in other villages, 
townships and agricullural lands. On a priority 
basis a programme of action for stabilisation of 
sand dunes which may cause difficulties should 
be taken up on a phased basis. T!J.e land use 
survey which Is being carried out by CAZRI 
will be able to identify the priority of sand 
dunes areas. These dunes, it is often found, 
are not on lands compl~ely in the control of 
Government but also cover existing ryotwari 
tracts. The pattern is mixed. Sand dune 
stabilisation has to be done on a watershed basis. 
Any programme, therefo~e, will have to include 
both government ilnd private lands. The 
programmes identified are listed in paragraph 9. 
It has also been poin!ed out in paragraph 9 
that the average cost will be repaid at the end 

. of 13th year. {Tite programme, therefore, is 
commercially viable. Fodder requirements and 
fuel wood and small timber requirements for an 
expanding human and animal 11opulation is 
certainly welcomo. Sand dunes stabilisation gives 
large areas which can be usefully put under 
pastures or small timber and can be expected to 
give returns on a commercially viable basis. 
The C9mmittee suggests that ·two types of 
approach would be useful. In taking up large 
scale programmes of such sand dune stabilisa
tion on the principle now followed for afforesta
tion of P!Ulchayat lands, sand dunes stabilisation 
of areas selected comprising both government 
and private lands can be J?Ut under the sand 
dunes stabilisation organisallon which will do tho 
entire investment and development of tho area. 
The return from harvesting- of the usufruct when 
it Is ripe will go to the government from the 
government lands and on. the private lands a 
sharing formula can be developed. It is sug
gested that a 50:50 sharing will be reasonable. 
If this community approach is no~ possible in 
any area because of factions, a master plan for 
sand dunes stabilisation can be worked out with 
those who are willing to agree to do the neces
sary stabilisation work on their individual fields. 
If the lack of agreement by any of the farmers 
prevents work on his lands, if the work is 
absolutely essential to prevent deterioration of 
the rest of the work, some statutory provisions 
can be made for compulsory execution and 
recovery of investment. The Soil Conservation 
Act which already provides for such works can 
be invoked wherever available. The A.R.D.C. 
ana now tlfe proposed National Bank for Agri
culture and Rural Development (NABARD) 
have suitable programmes of refinancing which 
can be availed of for this purpose if an inte
grafed large scale programme is taken up. 

14.16 In the Rajasthan Canal area, all 
shifting dunes in command area must be btabi
lised by planting with grass cover to prevent 



sand casting of arable land. GrJ!zing of live
stock on dunes should be restricted so as not 
to disturb the soil but people may be allowed 
to cut grass on payment of moderate fees. In 
the canal cultivated area suitable shelter belts 
and wind breaks should be established to mini
mise the effect of hot winds and reduce sand 
castings; Advantage should be 1aken of spare 
water in the early stages of development in 
command area for growing trees on a massive 
scale. This programme should receive the top 
inost priority in the Rajasthan Canal area. 
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14.17 Incidentally, it has come 1o the Com
mitteers notice ~hat a tree · (Leueacena leucu
'Cephala) popularly known as "IPIL-IPIL" in . 
Phillipines and SEHMOO in Thailand has got 
great potential not only as supplying fodder and 
shelter but also fuelwood. H grows to a height 
of 65 ft. in five years in the deep soil. The 
6ecret of its growth is the capacity of the roots 
to penetrate quite deep in 1he soil, to suck the 
nutrient and water lying deep down in the soil 
and beyond the reach of other trees. This 
tree is prolific producer of leaves, flowers, pods, 
buds and twigs, all of which are relished by the 
·cattle. The anrtual yield of dry fodder is 6 to 
10 tonnes per acre, dei?ending on the quality of 

the soil and irrigation facility. Its leaves and 
tender buds can- be used as vegetables, its seeds 
can be grourid and the flour used for making 
bread. It gives a good yield of fuelwood. It 
can be harvested continuously for long periods 
for fuelwood. . Its calorilic heating value 
increases with age often. The wood is strong, 
dense and attractive and has easy machining 
properties. It can have a diameter of 8 to 
15 metres at breast height in 8 to 15 years and 
can be used to manufacture plywood, pulp etc. 

14.18 The Ivspector General of Forest, 
Ministry of Agriculture, has stated that he had 
imported 2 t tonnes seedS of this tree from 
Phillipines and distributed to all Chief Conser
vators of Forests with a view to try its sui ta-o 
bility in the various climatic regions of the 
country. He is further of the view that this 
SI?~ies would be worth trying in Rajasthan 
Canal area where water would not be a problem 
and if it can succeed, it would give very good 
results. The Ministry of Agricullilre is again 
intending to import 3 tonnes of seeds of this 
plant this year. The Committee would recom• 
mend that •this species may oo tried in the 
Rajasthan Can&! Area and jn such other areas 
where underground water is known to exist. 



15. SOLAR Et~GY AND WIND POWER UfiLISATION 

The Government has accorded high priori! 
to the energy sector during the Sixth p Jan periol. 
All_ our development activities depend on the 
av!"lability of increasing amounts of energy in 
suitable f?rms. With the very low per capita 
consumption of energy in India, it is clear that 
we would ~ave to enh!lllce its consumption and, 
therefore, 1ts producl!on from all indigenous 
~ource~, on a massive scale, Continued and 
~creasmg use of energy in the present fashion 
m rural areas can only result in deforestation 
and desertification, and destruction of what 
would otherwise be valuable organic manure 
~ addition, a very large part of our country 
1~ no~ as yet covered by an electrical transmis
Sion netwo~k. We, therefore, have to make 
energy available on a decentralised basis to our 
predominantly rural communities. Further
more, for the urban, as well as rural areas 
there are ~creasing pressures in supplying energy 
from fossil fuels and central power grids. The 
G':>V~rnment . has, therefore, accorded high 
pnonty to the development of appropriate 
technologies for harnessing new and renewable 
sources of energy for a wide range of 
applications. -

15.2 Indian arid and senu':arid areas since 
generally receive solar insolation and therefore 
where conventional sources of energy are not 
easily available, harnessing of solar energy is 
worthy of serious consideration. The arid and 
seini-arid parts of the country receive the 
maximum radiation. Hence, there is a vast 
p{>telltial for utilising the solar energy in these 
regions. 

. 15.3 The total solar energy received by our 
land mass annually is about 60x 1018MWII. 
There are between 250-30!rdays of useful sun
shine per year in most parts of the country. 
Over 3000-3200 hours of bright sunshine are 
received every year over Rajasthan, Gujarat, 
West Madhya Pradesh and North Maharashtra. 
During the year as a whole, more than 
2000 kwh/m2 global solar radiation is received 
over Rajasthan and Gujarat. In the dry months 
of the year, the maximum direct solar radiation 
exceeds 200 kwh/m2 over Rajasthan, Gujarat 
and North Mal!arashtra. 

15.4 Some of the problems generally en
countered in the cold and hot arid and semi
arid zones include low humidity, shortage of 
water and fuel shortage. In cold arid and semi
arid zones temperature remains very low in 
winter whereas in hot arid and semi-arid zones, 
the te~perature is high in summer. In view 
of the advanced technology, many of these 
problems can be solved by utilising solar energy 
and wind power which are available at the place 
of use. 

. 15.5_ The first. cJforts to harness solar energy 
m l!id!a beg~ m the early fifties. Work was 
earned out m a few institutions such us the 
National Physical Laboratory, New Delhi, 
Cen_tral Salt and Marine Chemical Research 
Insl!tute, Bha_vnagar and the Central Building 
!'tese~h Institute, Roorkee on various problems 
mcluding water heating, distillation drying 
tooking and space heating. The ~vork wu~ 
however scattered and sporadic. Policy wus 
defined for the f~ time when the panel on 
Solar ~nergy C?nsfituted by the National 
Co~ttee on ~1ence anUf~chnology in 1973 
studted the entire problem and came up with 
several programmes. Since ·then, R & 1> 
e~orts have been initiated in a number of orga
msat11rns and financial assistance provided on a 
rapidly increasing basis. 

· 15.6 Among the solar thermal systems, water 
heating ~nits have now reached the stage of 
commercial production and utilisation. Flat 
plate collectors capable of delivering water at 
temperatures up to 90 degrees arc now being 
made commercially and marketed by several 
firms in India. Booster mirrors have also been 
added to enable generation of temperatures up 
1~o·c: Collectors ~rc made- mostly of galvn
msed tron coated With black paint or selective 
coatings. Efforts· are underway to improve the 
perfo':fllance of th~ collect?rs by l.lcvcloping 
matenals for selecl!ve coatmg su1table for high 
temperatures, by developing improved techniques 
of fabrication etc. Other types of collector 
systems such as vacuum tube cOTiectors, collec
tor with fibre glass bodies, etc. are under deve
lopment. Work is also underway on the deve
lopment of parabolic and paraboloid concen
tr!lting sysli!ms and tracking systems for usc 
w1th the concentratOrs. It is expected that these 
sy~tems will dclliver hotf watct and low and 
medium grade steam for various industrial 
applications. 
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15.7 Development work on other solar 
thermal applications such as pumping, refrigera
tion and airconditioning, motive power and 
small scale power generation has also been 
undertaken. Current work on pumping includes 
systems based on the Ranking cycle and the 
Stirring cycle. 

15.8 Solar energy which is frcCiy available 
at the site of use is a boon to the hot-arid and 
semi-arid zones of our country. The availability 
of solar energy varied considerably from one 
region to another. It is reasonable to assume 
on an average availability of 3 to 3.5 kwh per 
sq. m. per day in zones between 60° and 
40° latitude and 6 kwh per sq. m. per day 
between 40°N and 40°S. Roughly on the 
North's surface one sq. m. of horizontal area 
receive about 1 kw of solar energy per hour 



under clear sky conditions. Thus, on the 
earth's surface in a year, the energy received 
by a surface of 1 sq. m. will be about 2500 kwh· 
which may vary with the amount of actual 
sunshine hours and the latitude of the place. 
This energy is more than sufficient for household 
work like cooking, water-heating, drawing, air
conditioning, refrigeration etc. · as well as for 
agricultural operation like water pumping crop 
drying etc. provided the right type of techno" 
logy is made available at a reasonable cost. The 
main technical snag, however, is the storage of 
the power to be utilised according to the 
necessity during the day and particularly In the 
night. 
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15.9 Recently the Department of Science and 
Technology have brought out a consolidated . 
brochure giving the present position about work 
carried out in this regard by various institutions 
all over 1he country. ("Renewal Energy in 
Action" published in June 1981 by the Com
mission for Additional Sources of Energy). 
These are presented in the succeeding 
paragraphs. 

Solar Cooking 
15.10 The Solar application, though simple 

in technology will be of considerable value in 
fuel scarce regions where the tendency is to 
burn agricuftural and animal waste for cooking 
purposes, thereby robbing the soil from poten
tial fertilizer. Solar cookers are generally of 
two types: 

(a) A box type closed cooker with glass, a 
cover and extlra mirror surface, which 
provides concentrated radiation into ihe 
oven and traps heat within the small 
space in which the food is pfaced. 

(b) A cooker based on concentrating solar 
energy by a paraboloid mirror reflector 
which directly heats the cooking vessels. 

An inexpensive solar cooker made out of 
bamboo can with an aluminium sheet as the 
reflector surface has also been developed. 
Recently, Cen\ral Arid Zone Research Institute, 
Jodhpur has undertaken a project on-develop
ment of a suitable solar cooker. Two of them 
would be of hot box type -and the third and 
fourth would be using fiat plate collector and 
reflector respectively. 

15.11 The results of the cooking trials of the 
solar cookers developed by Cemral Arid Zone 
Research Institute, Jodhpur are shown in the 
Table given below : 

TABLE 

Sr. No. Type of food Cooking Time (MTS) 

l. Cooking 
(a) Rice (l kg. in water) 45 
(b) Potatoes (l kg. in water) 50 

(c) Arhar Dal (l kg. in watar) 75 

TABLE- Contd. 

Sr. No. Type of food Cooking Time (MTS) 

(d) Other vegetables (I kg. in 
water) 60 

2. Roasting 
(a) Potatoes (I kg.) • 60 
(b) Chicken (I .s kg.) 60 
(c) Fish (I kg.) · 20 

3. Baking 
(a) Cake (I kg.) 50 

4. Boiling 
(a) Tea (4 cups) 25 
(b) Milk (I litre) 45 
(c) Water 45 

15.12 The solar oven developed by CAZRI 
bas been found to be the best. The oven can 
be manually tilted and oriented towards tJ!e sun. 
A cradle-like cooking platform is ~ade in the 
oven which helps keep the vessel containing 
food horizontal, irrespective of the position of 
the sun. Few such solar ovens fabricated at 
the Institute have been installed in villages .for 
demon&tration-cum-test purposes and perform
ance bas been found satisfactory. On very 
clear days the maximum plate temperature in 
the oven reaches 350°C in summer and 250°C 
in winter. Almost all food preparations like 
cooking, roasting, baking and boiling can be 
done_ ~thin 30 to 90 minutes unde,r clear sky 
condrtions, food even remains warm for a 
few hours after sunshine. The · main raw 
materials required for the oven are aluminium 
&beet, wooden plank, aluminium and M.S. angle 
iron, looking glass sheets, castor wheels etc. all 
of which are locally available. Several designs 
of solar cookers are being marketed at costs 
between Rs. 200-600. The main advantage-of 
this solar oven lies in its high efficiency becau~e 
its performance is unaffected by wind. Further 
there are no chances of dust falling into the 
cooking pot, a problem coinmonly encountered 
in the arid zone of India. · 

Solar Water Heating 
15.13 There are three typeS of solar Yt'ater 

heaters normally used : · 
(i) Natural circulation system; 

(ii) Forced circulation system; 
(iii) Collector-cum-storage type& solar ~ater 

beater. 

J'he ~st two typeS of water beaters are very 
expensive and are not economical for rural 
areas. ~he third type of heater is of low cost 
and a villa$.e carpenter can fabricate it with 
locally available materials. This beater per
fofl!ls. the dual fu!lction of absorbing the solar 
radial!on and stormg and heating water. A 
rural model of collector-cum-storage type water 
he~ter has been developed at CAZRI, Jodh.imr. 
This heater can supply 90 litres Qf hot water . . . -· 



upto 50-60°C in summer afternoon. By pro
viding 5 em glass wool insulating cover in the 
night, temperature of water may be maiilt<!incd 
upto 40-45°C till next day morning. 

15.14 Present costs of various types of flat 
plate collectors range from Rs. 800-1200. A 
solar collector area of 1 m2m ca,n provide about 
75 litres of hot water at about 60°C on an 
average sunny day. Flat plate collectof!.• can 
also be used to provide spa<;~ heating. ln a 
typical space heating system, hot water obtained 
by using an array of fiat plate collectors is 
stored in an underground storage tank. . This 
hot water is circulated through fan··coil units 
at the desired rate. The blower in the fan coil 
unit blows air over a heat exchanger coil 
through which hot water is circulated. :The air 
exchanges heat and the warm air tl!us provides 
space heating. Hot water systems have 
relevance too for many agricultural and village 
industries such as for handloom fabrics, sericul
ture, leather tanning and hand-made paper. 

Solar Stills 
15.15 In arid, semi-arid of coastal areas, 

there is abundant 8Un!ight that can be used for 
covering brackish or saline wat~r- into potable 
distilled water. A solar still consists of a bl.ack 
bottomed shallow basin which holds brine and 
is covered with a slanting sheet of glass. The 
sun's rays pass through the glass sheet and are 
absorbed by the blackened surface of the basin. 
As the water gets heated its vapour is condensed 
on the underside of the cooler glass sheet, Tha 
distilled water runs down into the channel9 
which form the water framework of the still, 
and which take it to the storage tank. ;Excess 
brine that has not been evaporated Is run to 
waste and more brine is supplied to basin. 
Solar stills can produce 3-5 litre~ 9f distilled 
water per square meter on an average sunny 
day. The solar distillation technology to con
vert brackish or sea water into potable water I& 
simple, and small solar stills can be fabricated 
locally in rural areas. The cost of a solar still 
may vary from place to place depending on the 
cost of construction materials, but on on 
overage it costs about Rs. 150-200 per &q. m. 

Solar Crop Dryer 
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15.16 Post-harvesting technology, aimed at 
improving the quality and reducing the losses 
of foodgrains is a very important factor. The 
usual method of sun drying of crop in our 
country involves spreading the products to be 
dried in a thin layer on the ground. However, 
this exposes the products to wind, rain,_ insects, 
birds etc. and the quality of the product does 
not improve. Several simple solar drying sys
tems in which solar heated air is blQwn through 
packed products in protected surrotihdirigs have 
been developed. These reduce spoilage and 
improve the quality. Fuel/electricity con
sumed for. dehydration is also saved. A simple 
cabinet dryer consists of a box insulated ill the 

base, painted black on the inside, and covered 
with an inclined transparent sheet of glass. 
Ventilation holes are provided at the base nnd 
at the top of the sides of the box to facilitate a 
flow of air over the drying material, which is 
placed on perforated trays in the interior of the 
cabinet base. Large drying systems for grain, 
paddy, maize, cash crops like ginger, cashew, 
pepper, etc. spray-drying of milk; timber and 
veneer drying; tobacco curing; fish and fruit 
drying etc. have been developed. 

Splar Cold Storages 
15.17 The existing cold storage facilities for 

agricultural nnd other food products in pur 
country are not adequate to meet the present 
demand. It is estimated that about 30% of the 
produce is lost due to lack of suitab)e cold 
storage facilities. Moreover, food production 
centres are often si~uated in remote and isolated 
areas where electrical power supply for running 
large refrigeration plants is not always avail
able. Solar refrigeration, therefore, provides 
an effective solution, particularly in subtropicnl 
and tropical areas of the country, where match
ing between the cooling load and the solar 
insulation is generally very good. · There arc 
two methods of solar refrigeration : 

(a) Vapour absorption refrigeration systems 
that utilise low grade thermal· energy 
obtained from flat plate collectors with 
a little modification. -

(b) Concentration collectors to supply heat 
at a higher temperature to a heat engine, 
which then drives the compressor of a 
conventional refrigerator. 

Solar Pumps 
15.18 For more than 4000 years, canals have 

been in use for supplying water for irri~ation 
and drinking purposes. Even today, villages 
depend upon human and animal muscle power 
to fulfil their needs for water. Age old techni
ques are used for this purpose--the-most com
mon being the persian wheel, the rope and 
pulley and a water shovel. A number of pump
ing systems based on solar thermal energy have 
been developed. These systems essentially 
deploy flat plate collectors for the low energy 
range, Winston concentrating collectors or line 
focussing parabolic through collectors for the 
medium energy range, or a paraboloid dish for 
the high energy range. Suitable prime movers, 
working fluids, storage systems, etc. arc being 
investigated towards evolving suitable designs 
for solar thermal water pumps. 

Wind Energy 
15.19 The primary requirement of energy in 

arid zones is for supplying water for drinking 
and irrigation and also electricity to small 
farmers. Wind i:s, of course, a free and in
exhaustable source of energy but its economy 
and practical potentialities depend upon the cost 
of hames5ing it. When an object is placed in 
the direction of the wind it exerts a pressure 



which is proportiOnal to the square-of the wind 
speed while the power in the windstrearn is 
proportional to the cube of this speed. 

15.20 The data of wind power availa~_e qver 
the country indicates that nearly 10 per cent of 
the stations have wind speed of 13_ km/hr. on 
an annual basis. In most parts of india, V{.ind 
velocity is low. Monthly average wind speed3 
at various locations and in different seasons in 
a year is given in the Annexure-!. 

124 

15.21 Windmills can compete _favourably 
with diesel pumpsets if the total costs incurred 
on their operation are compared over 5-10 
years period of operation. There are at least 
2-3 million open wells which are yet to be 
motorised. Even if 25% of these are located 
in reasonably windy areas, the scope for small 
water pumping windmills is quite significant. 
Wind-operated pumpscts are particularly r~le
vant as water pumping does not require ~onti
nuous output and hence even with gusts and 
intermittent winds', they wou~d still be viable. 
Windmills can be used in farm operations such 
as winnowing, shelling, chopping Jlnd grinding. 
Windmills can also be useful for production of 
salt from sea-water, for supplying drinking 
water in areas where water tables are deep 
and/ or affected by salinity (by using the reverse> 
osmosis techniques for desalination), and for 
small battery chargers. In areas where- high 
wind speeds exist, medium and large grid
connected wind electric generators can be used 
for rural electrification. Wind energy averages 
in excess of 3 kwh/m"/day have been measured 
at locations on the coast line, and in tile penin
sular region, Saurashtra, Western Rajasthan 
and parts of Central India. In many 
places, fairly high wind energy densities exceed
mg 4 kwh/m2/day are available for 5-7 months, 
generally preceding and overlapping the south
west monsoon period during March to Septem
ber. This would be acceptable for grid con
nected power generation, or for irrigation 
during summer, the Kharif season. In a typical 
windy month such as July, the energy densities 
exceed 10 kwh/m2/day at several places. But 
if irrigation is desired during the Rabi season 
(November to February), it will be necessary to 
utilise low wind speeds also. · In a typical low 
wind month such as January, tl!e energy 'den
sities are less than 1.5 kwh/mV day except at 
some locations along the coast. 

The WP-2 Windmiii.-The WP-2-2-9 m 
rotor diameter water pumping windmill bas 1Z 
vanes of iron sheet mounted on a ring _assembly 
rotor wheel. An arrangement fqr protection 
in high wind speeds is provided. The cost of 
such a windmill is around Rs. 16,000. 

The Multivane WindmilL-In another 
multivane 5 m rotor diameter water pumping 
windmill, the 12 metal vanes, mounted on a 
rin~ assembly rotor wheel, arc made thinner 
and the tower height is reduced. The plunger 
is made from wood, and the reciprocating pump 

cylinder from PVC pipe. The present i:ost of 
this windmill is about Rs. 10,000. 

The Sail-type Windmill.-The sail-type 
10 m rotor diameter windmill has 6 canvas 
sails supported on tubular steel spares and nylon 
ropes. Canvas sails have been chosen because 
this windmill is primarily intended for use 
during the Rabi season, and ~o. requires a larger 
diameter to be able to utilise low wind speeds. 
The sails· can be wrapped up when the windmill 
is not in use. The windmill has been found to 
pump 9,000 litres of water per h9ur again_st a 
head of 7 m in wind speeds of 12 km/hr. The 
cost is presently estimated at Rs. 12,000 if 
made in batches of 100 units. A few other 
proto-types of water pumping windmillS h(lve 
also been developed such as the sail-type 
savonius rotor and fixed orientation sail rotor. 
These are designed for relatively smaller out
put. Wind energy generators for supply of 
electricity are also being developed. 

Incentives Available 
15.22 Commercial use of renewable energy 

technologies in the initial stages depends a good 
deal on the support that the Govermnent . ex. 
tends by way of fiscal and other promotional 
incentives. The initial cost structure of the 
devices and systems has an important bearing 
on market penetration on a large scale and its 
adoption for wide-spread commercial use. At 
present only a few firms in the public and 
private sector have initiated manufacture of 
some renewable energy devices. However, 
these are not being produced in sufficiently 
large numbers to make an impact. Moreover, 
there is a poor marke~ demand because of 
the high initial costs of these devices. The 
Government has, therefore, decided to introduce 
a scheme for incentives, so that such barriers 
to rapid commercialisation of renewable devices 
for utilising energy sources can be overcome. 
Govermnent has already announced an 
enhanced depreciation allowance at 30% on 
machinery or plant installed for manufacturing 
renewable energy devices and sysliems; and a 
similar enhanced depreciation allowance on 
renewable energy devices' or systems used for 
business or profession. Government has al~o 
exempted from excise duty, devices and systems 
designed to use solar, biomass' and wind energy. 
Financial institutions have agreed uo treat insti
tLitlional credit for the manufacture and installa
tion of renewable energy systems on the same 
terms and conditions as are applicable to the 
prio~ity sector. These eligible und~r the Diffe
r-ential Rate of Intere&t Scheme can also avail 
of the facili!Jy of institutional finance for using 
rene~able en7rgy appliances for productive 
purpose. This ensures that financial institu
tiO!IS will provide loans on suitable terms both 
for manufacturers and for users who wish to 
!nstal &uch 7q~ipment. ~urther, 'like any other 
mdustlry, this mdustry will also be eligible 
under the existing deferred payment schemes of 
financial institutions. · · · 



15.23 The research in utilising solar energy 
and wind power for replacing the deminishing 
sources of energy is a national if.sue. It will be 
noticed that quite a lot of research is now going 
on. Before the research can be applied in the 
field, more proper cost-benefit studies will have 
to be done on location specific studies so that 
the technology can be suitably given to the 
people for adoption. The Committ!ee would, 
therefore, recommend that in all these re
searches in development of equipment and in 
running of &ystems for utilisation of solar 
energy and wind power, the research should 
define clearly limitations of use of the equip
ment and the cost-benefit of the utilisation. We 
tried to get this data, but unfortunalely, it is 
not fully available. 

15.24 The main problem in solar energy use 
is the storage of power to be utilised according 
to the necessity during the day and particularly 
in the night. World experience shows that the 
technology for &uch phasing of use is costly at 
present. When we are considering the problem 
of backward area development, the technology 
can be useful only to the ex!ent that costs arc 
low and are comparable with the alternative 
sources already available to the people. From 
this aspect, utilisation of solar energy will have 
at present very limited uses in the backward 
areas. 

15.25 The equipment so far designed for 
cooking and for providing hot water for family 
u&e is well within the means of a family with 
modest means in the rural areas. The limita
tions of the technology are that the cooking can 
be carried out only when the sun is reasonably 
high in the sky. This means that what can be 
cooked is the mid day meal and it can be done 
only round about noon hour. In many rural 
areas where the family works in the field, the 
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main meal of the day is the mid-day meal 
normally consumed sometime in the afternoon. 
So, for these families the technology is most 
convenient. The Central Arid Zone Research 
Institute (CAZRI) will have to develop 
brochures explaining this and giving the CO>t
benefit data so that the extension worker§ cun 
straightway adop~ this programme in the rural 
areas. 

15.26 Hot water will be available during 
the day. In hill areas and in the desert arens 
also, it is a commodity mo&t welcome during 
the day for bathing in winter. Of course, this 
facility will be used more by middle class nnd 
thau too in the semi-urban and urban areas. A 
suitable brochures may be developed by tlu: 
CAZRI for this purpose also for utilisation by 
extension workers. 

15.27 Drying of variou~ vegetable and food 
products and preservation of food in seasons 
when supplies are large, arc generally problems 
of the rural areas. Usc of solar energy can be 
suitably designed to provide for drying faci
lities. There may be many uses for such drying 
facilities in the rural economy. Where this will 
be useful will have to be studied and suitable 
brochures developed by CAZ~. 

15.28 Wind power is spasmodic and at 
present will probably be economic only in 
lifting water to a tank or a reservoir. Urban 
water supply schemes and minor irrrgntion 
schemes can possibly be designed utili&ing wind 
power. The parameters have yet uo be deve
loped. Whichever organisation is attending to 
this research, wlll have to -develop suitable 
brochures giving the cost-bencfiU and also 
explaining the limitations so that the extension 
organisations can sec whether they arc ndapt
able for their local problems. 

ANNEXURE 1 

Area 

Eastern Region (Calculi a) 
N~rthern Region (Muktcshwar) 
Central Region (Indore) 
Western Region (Phalodi) 
Southern Region (Coimbatorc) 

Monthly average 

Jan. Feb. Mar-
ch 

4•1 5•1 8-4 
11•0 12•3 12·9 
9·9 10·8 13·0 

10·0 8•8 12•9 
10·3 10•7 12·0 

wind speeds in 

All- May June 
ril 

Inland Local ions 

13•0 I 6·2 12•4 
14.9 16·7 15·4 
15•5 24•4 27•0 
14•1 20·7 25•6 

14•7 23•0 32·6 

kmfhr 

July Aus. Sept. Oct. Nov. Dec. Annual 
Av. 

11•5 10·0 8•4 5·0 3·9 3•5 8•5 
12·1 10•1 10•0 10·2 10·3 10•5 12•2 
26·2 21•7 18·5 9•8 7·5 7•1 I 5•9 
23•6 19·4 16•6 11·6 11•8 8•3 I 5•3 
31•0 30·8 20•2 16·3 9•5 10•1 18•9 



16. STRATEGY FOR TRANSFER OF TECHNOLOGY 

In the preceding chapters, we have a!te.J!!pted 
to indicate tihe present position about improved 
technology related to different sectors relevant 
to watershed development programme and the 
gaps therein. It is quite clear tlhat a large 
number of technological innovations are avail
able with research stations. The major pro
blem is the transfer of appropriate technology 
to the people in the specmc watershed for 
promoting rational me of 1and, water and other 
national resources. 

16.2 In the process of applying science to 
achieve specified goals, technology is the tool 
or knowhow. Science is knowledge which is 
more or less universal, or technology is deter
mined by tihe nature of the goal to be achieved. 

16.3 Effective transfer of appropriate techno
logy for watershed development would involve 
the following activities :-

(i) ascertaining the present level of techno
logy In use in the related sectlors; 

(ii) identifying the type of technology need
ed and suited for the felt needs of the 
population of the watershed in general; 

(iii) based on such feed-back, need for 
adoption or adaptaCion of available 
technology for Improving the producti
vity of the area and preventing the 
ecological deterioration; 

(iv) testing the suitabiliby of new specific 
technology in different agro-physical and 
climatic regions requiring a large num
~er of adaptive fie!d trials and opera
trona! research prOJects under different. 
geographical and socio-economic condi
tions; and 

(v) strengthening the linkages between re
search and field personnel. 

16.4 The main goal of the research in agri
culture and allied sectors has so far been the 
maximisation of production under ideal 
resource conditions. In the drought-prone 
areas, both the economic "ondition of the peo
ple and tlhe present !~vel of technology there, 
arc so low. that the l!flproved technology in 
dryland agnculture, dmry or animal husbandry 
appears to them too complex to manage. 
Added to t~esc factors, risk and uncertainty in 
the usc of 1mproved technology in tlhe drought 
prone areas is quite high. Another factor is 
t!Je large variations in the environmental condi
hons ob!ainin~ in. different drought prone areas. 
The mam ?bJcchve of. dry land agriculture 
tech~~logy 1s flo cope w!fh the erratic climatic 
cond1hons and spec1fic soil characteristic~. Some 
!echnology may have wide applicability like 
1mproved seeds for dryland conditions, but 
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farming system technology involving new soil 
management practices is highly site · specific. 
Such technology requires large number of _opera
tional research projects and adaptive triaffi. 
This equally applies to social forestry and farm 
forestry, pasture development and water 
management in the small ayacuts of minor irri
gation projects in the drough1! prone areas. 

16.5 The Committee has dealt with the pre
sent status of the research finding& in various 
fields in the relevant chapters. It has to be 
noted that the development of appropriate 
technology for the drought prone areas requires 
an effective feedback mechanism. The research 
has also to give priorilly to the dev~opinent of 
low cost technology. A careful analysis of the 
methods of agriculture, animal husbandry, etc. 
in these areas might indicate that a few modi
fications in the eltisting practices could yield 
better results instead of introducing new innova
tions which may not only be costly but may 
also require lots of effort before the farmer 
could be pursuaded to take them up. It is, 
therefore, essential that the research should 
aim nou only at evolving new technologies but 
also on improving upon the eltisting ones. More 
important than anything else is the need, as 
pointed out earlier, to bring about a multi
disciplinary approach in our research. The 
Committee, even at the cost of repetition, 
would like to reiterate that dry farming re
search is much more complicated than research 
in "irrigated" agriculture. The -number of dis
ciplines that have to come together for proper 
dry farming research are many. Uni
disciplinary research now generally prevalent in 
the Agric}lltural Universities and parallel re
search bemg carried on in various institutions
Central and State-in various aspects of the 
sciences has to be brought together in multi
disciplinary applied research programme in 
order to solve the specific problems of drought 
prone areas. . The establishment of regional 
resear~h centres on a multi-disciplinary basis is 
essential. 

16.6 The n.ext in importance is the provision 
o~ necessary mputs and support inClUding cre
dtl, marketing and infrastructure to enable the 
farmers to take up t~e new .technology and also 
reap ~he . benefits of 1!. Th1s requires a proper 
?rgantsatlon. The Committee has dealt with 
m Chapter 18. 

. 16.7 What are tihe factors responsible for 
:1ther non-ado~tion or low level adoption of 
Improved prachces so far identified by various 
research establishments, Some of these ap
parently are : 

(a) New technology may not be known to 
t~e farmers despite efforts of lihe exten
SIOn workers. Or the farmers II)ay be 



in touch with the extension· workers but" 
the methods of extension employed may 
be unsuitable or ineffective. 

(b) Farmers may have heard about the new 
techn~logy, but the comprehension of 
whab 11 can do or its effective utilisation 
may require fresh knowledge and skills 
on the part of the farmers which they 
do not have. 

(c) Probably a serious cause of resistance to 
change is the unprofitability of the new 
technology, as seen by the farmer. 
Often, the new technology requires the 
P?fChase of additional inputs to achieve 
higher productivity. And when the 
farmer compares the expected output 
plus its associated Income with the addi
tional coste of the input&, the balance 
sheet employing new technology is 
found adverse. 

(d) Often new technology is embedded in 
a p_hysical item such as seeg, pesticide, 
fertiliser or equipment. But unless 
these inputs are readily available to the 
farmer in adequate quantities and at 
the time when he needs them, know
ledge of their potential contribution to 
his agricultural production, will not 
result in the adoption. 

All these factors related to the client groups 
need to be taken into account while deciding 
the strategy of transfer of technology. · 

16.8 What are the important steps necessary 
for transferring appropriate technology to rural 
areas, particularly the drought prom;. areas. Tlie 
obvious answer is the field extension and far
mers' training, supply of information, literature, 
audio visual education, field demonstrations, 
etc. Training of extension workers_ would also 
be necessary. These are discussed in the suc-
ceeding paragraphs. · 

16.9 The pace of agricultural development, 
by and large depends upon the efforts Exten
sion Service can put in ~ransferring the techno
logy to the farmers field and channelise their 
problems to the Subject matter Specialists and 
scientists for practical solutions. Thus, there 
is need for gearing up the process of extension 
to transmit the technology to the fields of the 
farmers. Lack of effective Agriculture Exten
sion for transfer of technology to the farmers 
fields is one of the major constraints impeding 
the efforts for increasing agricultural produc
tion. Steps required for reorganisation and 
strengthening of Agricultural Extension in the 
States have been examined by various High 
Powered Committees and Commissions in the 
past and lately by the National Commission on 
Agriculture. They have emphasised the need 
for gearing up the Agriculture Extension set-up 
all along the line with a view to maximising 
agricultural production. For thiS' purpose an 
effective approach· for Agriculture Extension 
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known as 'T&V' System has been evolved on 
~he basis of e~pcrience gained in the pilot pro
Jects set up WJih the World Bank assiStance in 
Rajasthan Canal Arens, and Chambal Com
mand Arens in Rajasthan and Madhya Pradesh 
and Command Areas in Andhra Pradesh. Since 
this methodology is reported to have yielded 
encouraging results, Reorganised Agricultural 
Extension Projects, based on this approach, nre 
operating in 13 Stoles. Similar Projects for 
Uttar Pradesh nod Andhrn Pradesh are in 
varying stages of formulation nod the remain
ing States are expected to be covered under the 
System in the course of time. 

16.10 The most distinguishing characteristic 
of the new methodology is that the Village 
Level Workers nod the Agricultural Extension 
Officers are utilised in nn intensive time-bound 
management system under a fixed progranime 
of training and visits to the farmers' field regu· 
larly every fortnight. The training has a direct 
focus on specific agricultural practices nnd 
recommendation related directly to farm opera
tions during a given fortnight. The system is 
labour intensive and in the initial stages the 
thrust is on sinlple and low cost technology such 
as selection of proper seed, preparation ·of 
seed-bed, line sowing, proper transplnntntion, 
weeding, etc. involving no additional mvestment 
nnd entailing no risk to the farmers. As the 
farmer confidence in the system and his income 
increases, more sophisticated and capital 
oriented technology can be recommended. The 
system is sought to be implemented through a 
revitalised agricultural extension service which 
stipulates more effective utilisation of existing 
manpower and other available resources. The 
main ingredients of the re-organised agricultural 
extension approach under the Training nod 
Visit system are :-

(a) Agricultural Exlc!nsion Exdusively.-
Extension personnel at the field level 
namely, VLWs are single purpose wor
ker~ and devote all their tinle to agri
cultural extension work, they are not 
assigned regulatory or administrative 
work. 

(b) Single line of Commnnd.-The most 
essential principle to be followed is to 
establish a single line of command from 
the governmental agency responsible for 
agriculture to the field-level extension 
worker. Unless thiS' agency also has 
full administrative control of the exten
sion service, it is not possible to carry 
out extension systematically and e!Iec
tively. Administrative and technical 
direction thus emanates only from one 
source, viz. the Agriculture Department 
so that there are no duplicate or con
flicting orders which tend to confuse the 
workers nnd detract their efforts to 
extension. 



(c) Area Jurisdiction of Extension Wor· 
kers.-The number of VLWs required 
is determined by the total number of 
farm families in the area to be covered 
and the number of farm families one 
VLW can reasonably reach depending, 
among other things, on the density of 
population, roads, the intensity and 
standard of cropping etc. Thi& has the 
effec~ of confining the jurisdiction of 
extension workers to manageable limits, 
both in terms of area and workable 
number of farmers to be covered. 

(d) Unified Extension Service.-All Agri
cultural Extension activities are com
bined into a unified extension service. 
Any staff engaged in special crop or 
area-related schemes is merged into the 
regular staff. 

(e) Linkage with Researc,h.-Extension Ser
vice cannot function effectively unless it 
is backed by an effective research pro
gramme. There is usually no effective 
link between extension service and the 
research institutions. The system pro
vides for formal arrangement whereby 
research worker& come into direct con
tact with extension workers more 
frequently and vice versa. 

(f) Training.-Presently training of Exten
sion workers is inadequate, outdated 
and general in nature. The basic 
requirement of the system is for specific 
training relevant to the situation, and at 
frequent intervals as per fixed schedule. 
It offers better opportunity .to extension 
workers for developing professionalism 
and acquire skills and confidence. 

(g) Supervision.-The system ensures better 
supervision of work at all lev-els, through 
fixed programme of training and visits, 
provision of transport for mobility of 
staff as also residential accommodation 
in the places of their work. 

16.11 Each Village Level \Yorker is required 
to serve 500 to 800 farming families depend
ing upon the intensity of cropping, size of 
holding and other factors. The norms of 500 
families has been found satisfactory for an area 
of major irrigation system. For a group of 8 
village level workers there is one Agricultural 
Extension Officer who guides and ~upervises 
their work. An Agricultural Sub-Division 
covering about 3-5 Blocks with 80 to 120 
VLWs is the basic unit for management of the 
system. It is headed by a Sub-Divisional 
Agr. Officer and supported by a team of 
Subject-matter Specialists especially in the fields 
of Agronomy and Plant Protect·ion along with 
one Training Officer. At the district level 
additional subject-matter specialists are pro: 
vided in the field of specialisation not covered 
by the existing specialist~ and which are speci
fically required for the particular area. The 
extension service is placed under a whole-time 

A'dditional Director of Agriculture (Extension) 
with supporting state-level Subject-Matter 
Specialists under the overall control of the 
Director of Agriculture. 

16.12 The new Agrl. Extension methodology 
aims at ensuring transfer of know-how avail
able at the Agricultural Research Stations to 
the farmers fields through an effective time
bound management system. This is being achiev
ed !~rough a systematic schedule o~ training of 
Extension workers, to equip them with the 
latest know-how. The transfer of technology 
from Extension worker to the farmer& is ensured 
through a fixed programme of visits every 
fortnight. The VLWs are given training by 
the Subject-Matter Specialists for a full day 
once every fortnighb so as to equip them step 
by step with the latest technical Know-how. The 
training is concentrated on 2-3 selected crops 
and is confined to a few critical l?ractices in 
respect of the~e crops which require attention 
during the coming fortnight. This training is 
a mix of theoretical and practical work a,nd is 
normally conducted at the research stations or 
at farmers fields. The competence of the 
subject-matter specialists in tum is built-up, 
through monthly training workshops of two 
days' duration organised by the resource per
sons and research scientists of Agricultural Uni
versities. Thus the system is based on high 
degree of professionalisation of e!ttension per
sonnel at all levels. The farmers are divided 
into 8 groups and are covered under a fixed 
fortnightly schedule i:n the momi.!lgs and after
noons from Monday to Thursday every week. 
Each of the 8 groups is further sub-divided into 
small sub-groups of about 10 farmers. A con
tact farmer is identified in each sub-group and 
the VL W concentrates his efforts on his field 
while the other farmers in the sub-group are 
encouraged to meet him and follow these prac
t.ices on their own fields. Experience has shown 
that the smaller farmers are able to imbibe the 
know-how, pasture, animal husbandry, etc. 
The methodology followed in the existing set 
up can be adopted in the DPAP areas also but 
what would be essential. is that the extension 
personnel working in these areas must be pro
vided training in all the disciplines for which 
the area ha& the best potential and support is 
called for. 

The Committee has described the present 
reorganised se~ up of the extension system in 
most countries. Advantage could certainly be 
taken of this system but it has to be pointed 
~mt that th~ system primarily ha& confined 
!!self to a~nculturai. sector. What is necessary 
1s to prov1de extensiOn, not only in agriculture 
but afforestation. 

. 1.6.!3 The objective of the T&V programme 
1s !muted. It tnes to replicate proved methods 
of crop production in the field. It is not con
cerned with the problem of preventing environ
mental deterioration and maintenance of ecolo
gical balance. The technical capacity of the 



VLW in the programme is limited to agricul
tural development only. On the other hand in 
the watershed management approach which i~· 
basic in DP AP the main thrust is firstly in 
restoring ecological balance and then maxi
mising soil and water conservation for in
creasing crop productivity. The technical 
expertise for doing this work has to be spelt out 
carefully. 

16.14 In the present T&V programme !Jnly 
the farmer and his holding is concerned. In 
watershed management, the Government and 
community lands in addition to the farmers 
holdings, comprising the entire spread of the 
watershed is concerned. Whereas the T&V 
approach can be suitably modified to suit the 
farmers programme in D.P.A.P., it will not 
satisfy the requirement of the handling of the 
Government and Community areas !lnd the 
other vital programmes explained above. Soil 
deterioration has to be rectified in the entire 
watershed and maximum water conservation 
has to be planned and executed for the entire 
watershed. For both these, Government and 
Community lands have to be brought within 
tlhe planning and the execution of the pro
gramme. As Government and Community 
lands are generally in the higher contours of the 
village lands, these have to be treated fully 
first before one can get down tQ. the farmers. 
The Committee, therefore, recommends that the 
planning and execution of the soil and water 
conservation programme for the Government 
and community lands should be done by a 
suitable organisation in the Project. This work 
obviously cannot be done under the presen~ 
T&V programme. For this, the Committee 
suggests the following approach. Once priority 
watersheds have been identified in the Project 
area for watershed management, technical 
teams of the soil and water conservation experts 
in the project technical group n;tust prepare the 
soil and water conservation programme for the 
Government and community lands with such 
help as may be required from the higher 
technical echelons for the individual water
sheds. This plan must be implemented in full 
in the first year of the watershed programme 
as without thi~ protection to the higher reaches, 
the farmers programme will not be fully pro
ductive. The soil conservation organisation in 
the District should be given the responsibility 
to get the work done on schedule. The funds 
should be provided by the DPAP. 

129 

16.15 Before the second year of the pro
gramme starts, a plan of action for the farmers 
holdings for soil and water conservation should 
be drawn up by the technical team in consulta
tion with the farmers involved. In case a few 
farmers non-cooperate, statutory provision~ 
should be availed of to get a programme done 
for the watershed so that lack of attention to 
one part does not jeopardise the entire water 
shed programme. Along with soil and water 
conservation programme the experts should 

identify the holdingS or part of the holdings 
where the cropping system will have to be 
modified to prevent soil deterioration and im
prove the soil condition. Between the ICRlSA T 
and the Coordinated Dry farming research pro
gramme, various kinds of soil and water con
servation methods have been identified. The 
technical team of the project helped by such 
higher level expertise as is necessary will have 
to decide for each watershed the particular 
pattern to be followed. ICRlSAT has esta
blished that landshaping can be done on an 
individual holding basis without serious loss of 
effectiveness and if there is difficulty in group 
action, individual field plans can be done with
out trying a comprehensive watershed con
solidation and land shaping programme. Whilst 
persuading the farmers to cooperate in a cQol
prehensive programme one can start on the 
individual holding basis as long as there is 
sequential action in tile various holdings to 
ensure that there is no conflict. The landshap
ing programme on the holdings of all the far
mers participating should be completed in the 
off season before the start of the second 
cropping season. The technical support for 
this will have to come from the soil and water 
conservation experts in the project, helped by 
the VLWs who suitably trained in advance will 
follow the T&V method to get the programme 
implemented in time. 

16.16 Where a change of cropping is essen
tial in any holding to prevent wrong usc and 
consequential soil deterioration, the technical 
experts in the project should identify the hold
ings and the changes necessary. The VLWs 
should then be used in the T & V ~rogr;lmme to 
get the changes done by persuasion. 

16.17 In the T&V method there is a backup 
by a Technical Group which trains the VLWs 
every fortnight during the cropping season for 
the programme to be put across in the field in 
the next fortnight. This technical group is 
expected to keep itself in tune with the season 
by being based on a demonstration farm where 
they will be replicating the programme and 
using it for training also where necessary. This 
back up technical group with a base experi
mental area is crucial for watershed programme. 
Besides the technical disciplines involved in 
the T&V, a soil and a water specialist will have 
to be included. It is preferable that this group 
is based at the project centre, for each D.P.A.P. 
project area. The base area should be a suit
able watershed of the same size as the water
sheds chosen in the project and should be close 
to the project centre. In this watershed the 
technical group will personally supervise all the 
as~ects of. the intended .Programme that they arc 
!lomg to mtroduce. dunng the year in the pro
Ject. The base w1ll be a demonstration centre 
for the project and a training centre for the 
~eld personnel. Higher level technical experts 
m the district must visit these demonstration 
areas and correct mistakes and solve special 



area problems that may arise. . Selection of 
such back up areas should be done carefully so 
that substantial people backing in the water
sheds is available and the farmers are prepared 
to experiment. Such watersheds should get all 
the subsidies and help that demonstration cen
tres get under the State Plan so that this will 
be an additional attract.ion for people's parti
cipation in a new venture with some risk. 

16.18 Whilst the above technical group will 
meet the requirements of all aspects of soil and 
water management and agronomy, the water
shed programme has subsidiary production 
lines in animal husbandry, hor~iculture and 
forestry. According to the importance of_ each 
of these programmes in the project area,. the 
project will have the necessary expertise in the 
Project Technical Group under the Project 
Administrator. These expert& should organise 
their part of the programme in the watersheds 
under the overall coordination of the project. 
The phasing of this cooperation would have 
been decided every year by the project autho
rity in the Plan phasing. 

16.19 In paragraph 16.3, the Committee has 
pointed out th" need for identification of avail
able technology for improving the productivity 
of the watershed and preventing ecological 
deterioration. The technical team back stop
ping the watershed programme will have to 
decide for each watershed the present status of 
available technology suitable as a first step to 
improving the traditional cultivation practices 
and land use patterns by marginljl changes to 
improve the productivity and prevent deteriora
tion of the ecology. This programme-will then 
be put across as already explained in para
graphs 16.14 to 16.18. 

16.20 The most important stage in transfer 
of technology will be the testing of t!he suita
bility of specific technology in different agro
physical and climatic regions so that introduc
tion of the most modern technology can be 
done in the location specific conditions. This 
requires a large number of operational research 
projects and a follow up by adaptive field !rials. 
The national demonstration projects carried out 
under the aegis of the !CAR aim at demostrat~ 
ing the best laboratory technology to the farmers 
so that they can accept the technology and 
improve their produotivity. At present, these 
projects are limited to the high-yielding varie
ties programmes. The cof1cept, however, does 
take into its fold multi-disciplinary area deve
lopment like the watershed management 
approach here the latest technology in various 
disciplines can be built togP'"er to achieve 
overall productivity of the watershed and at 
the same time, prevent ecological deterioration. 
It is necessary for the ICAR to expand the 
national demonstrat'ion concept to include a 
large number of national demonstrations of the 
latest technology for handling the watershe.J 
approach in drought prone areas. There must 

no 
be at least one demonsfra!ion per project area 
so that the various types of soil and water and 
climatic conditions are suitably dealt with at 
the highest technology level. · 

16.21 The !CAR has introduced a lab-to-land 
programme in 1979 aiming at transferring of 
iechnology generated in th~ research institu
tions among 50,000 fa:nilies of small and 
marginal farmers. It is evident tha~ transfer 
of technology to individual farmers in drought 
prone areas is not going to achieve any subs
tantial benefit to the fanners unless an overall 
wfrtershed management is also in-built in the 
programme. The !CAR !llay examine early 
how best the lab-to-land programme can be 
modified to suit the requirements of a Wf!tersh~d 
approach. 

16.22 Whilst !he att~mpt to get th<;l commu
nity interested and educated in th<;l W!!~ershed 
management programme goe~ on, one should 
not forge the need for setting right the present 
traditional methods of agricultur~ which lea_ds 
to soil deterioration and gradually reduces pro
ductivity. Education qf individual farmers 
abouu the right crop to grow on hi s field and 
the correct agronomic practices along with ~he 
minimum soil conservation and water conserva
tion practices on his holding should be the main 
plank of the T&V programme in the initial Slf!ge. 
This means that the technical back up to the 
programme at the start will be to find the best 
method of improving tJte traditional practices by 
adjustments to reduce encroachments, deterio
ration and increase productivity by margiJ!!<l 
changes. The level of inputs should at ~his 
stage be kept fairly low so th!!t the risk factor 
does not worry the farmer. In our anxiety to 
do the best we may be a1\empting the impossi
ble in one jumping from a poor traditional 
technology, high cost high productivity techni
ques ,to (perfection) ;1t one jump. This h!IS 
to be avoided. The n~xt stage would be a 
gradual change over to the new approach of 
watershed management ;utroducing the various 
steps in such a way that !here is acceptance and 
adoption of the changes gradmllly. Wherever 
the technologist can get things done as on 
government lands and community lands, this 
should be done in one shot. On farmer's field, 
the gradual process has to be followed. 

16.23 Operational research projects were 
initiated by the ICAR to try out la,boratory 
results on an are;1 and community basis so that 
the scientists can identify what are the factors 
other than the laboratory technology which 
affect finally the productivity of the laboratory 
theory in field application. Many socio-ecopo
mic problems are invovled and in many cases 
problems of input supply and support by other 
institutions. The operational research project is 
supposed to identify the various parts . of the 
problem, not only the technology but the social 
and the economical so that the field programme 
can be a package of practices including techno
logy. In these projecls are technical experts, 



multi-di~cipli~ary expef!s i11cluding economists 
and sociOlogists. The concept is very well suit
ed for handling watershed approach problems. 
The Committee, therefore, recommends oper:~
tional research programmes in large watersheds 
should now be taken up by the ICAR.in the vari
ous DPAP zones so !ha\ ~he technologists may 
refine and improve upon the package appro;!Ch 
to make it location specific to the various DPAP 
zones in the country. The operational research 
project will be a necessary back up !o the na-
tional demon~tration progr<I!Dmes. · 

' 16.24 The Government of India provide 
assistance to the State Government_s through 
the CenCrally sponsored schemes to ~trengthen 
·the efforts of the S!ate in \he transfer of appro
priate technology ~o the rural areas. The main 
components of the Centrally Sponsored Schemes 
are:-

(a) providing technical staff for transfer of 
technology evolved by research to the 
farmers through demon~trations ; 

(b) strengthening seed production pro
grammes ~o ensure supply of qualily 
seeds; and 
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(c) expanding the plant protection umbrella 
to provide adequate plant protection 
cover. 

16.25 This scheme has been functioning since 
1961 but is at present largely functioning in 
areas covered by high yielding varieties pro
gramme. The Committe would strongly recom
mend t'hat the assistance provided under this 
scheme should be available for extension support 
in the drought prone are!Js. 

16.26 In the drought prone area~. the bene
fits of a new technology a£crue only if a number 
of complementary improvements such as water 
harvesting and conservation, altered cropping 
patterns and animal hu~b]!J1dry and affor~ta
tion practices are adopted toge(her. Adop~on 
of such a comprehensive package of praottce! 
is difficult for the individual farmers, especially 
the small and marginal farmers in these areas 
where the .terrain is harsh, the improvement 
complex and the economic facilities meagre. 

16.27 Moreover, effective conservation and 
water harvesting is difficult !o accomplish indi
vidually as there are community problems re
lated to the physical characeristics of wa!ersheds. 
Therefore, any package of technology having 
the potential to provide attractive benefit'S to the 
farmer requires community approach coopera
tion for its successful adoption. 

l6.28 The group or community approach for 
tr2nsfer of technology in the drought prone 
ar~'as is also quite relevant in view of the indi
vidual risk bearing capacities. Past experience 
in the 'transfer of technology shows that when 
·the technology is transmitted ~o small groups 
of people having a common background, charac-

teristics and resources, cha_nces of its accept
ance arc greater. The group discussions on 
improved technology would help indivuduals to 
get a realistic assessment of the risks involved 
and also familiarise them with the actions to 
be taken to minimise the risk. Approvnl of 
the group also legitimiscs the farmer's indi
vidual decision about which he might be in a 
dilemma. 

Commnnity Pllliicipatioo 
16.29 The long !erm ~rjective of restoration 

of ecological balance in the drought prone 
areas through measures like soil conservatiotl, 
aiiorestation, restructuring the cropping pattern, 
dryland technology ond water harvesting cannot 
be achieved unless the people feel the responsi
bility for the development of the area and for 
the maintenance of the old and newly created 
assets. But, at present, Government depart
ments seem to have taken complete responsi
bility for changing the ceo-system of the aren. 
Studies on Drought Prone Area Programmes 
revealed that the people were not involved in 
the identification of problc!Jl.s, planning and 
implementation of the programme and main
tenance of the assets created. They remained 
only passive bcneficiarie:; of the development 
programmes. Thus, the dependency of the 
people on government has increased. Due to 
lack of understanding, §ometimcs, there is also 
deliberate vandalism in cutting across protective 
structures thoughtlessly, thereby making the 
system ineffective. 

16.30 In !he drought prone areas, drought 
has become a part of the way of life and the 
people have developed a fatalistic attitude to
wards il. They have their own ways of fighting 
the drought. They either try to escape the 
situation by migrating :o such areas where they 
can get employment or starve in their area with 
t'he hope that weather might turn favourable in 
the future. One of the common features during 
the drought and scarcity conditions has been 
that families are forced to take loan for susten
ance and during the favourable years utilise 
whatever surplus is generated for repayment of 
the J?rincipal and intere!t. Thus, it is a constant 
subsistence economy, oflcn deteriorating fur
ther, as ecological conditions deteriorate. 

16.31 The people of th~ area consider that 
the only way for improving the situation is by 
creating assured irrigation facilities. During 
times of distress, the people of the drought 
prone areas expect some relief grants from 
government, inilch cattle, ~heep or bullock earls 
or land to the landless labour, etc. Thus, they 
think that the basic force for fighting the drought 
lies with the Governmen: and not with them. 
The style of working of the DPAP authority and 
the collaborating departments also reinforces 
such expectation as the government seems to be 
doing everything for the people without involv
ing them in the planning and execution of the 
programme. The central clement in the stra
tegy for development of the drought prone 



areas should be the process of improving the 
capacity of rural people to c_ontrol their envi
ronment by motivating !hem to make maximum 
utilisation of their own capabilities and the 
local resources. For long term development of 
drought prone areas, the first attempt should be 
to create awareness and ccnsciousne_?§ among 
the people of the efficacy of both short term 
and long term measures. A study of the work
ing of the DPAP by NIRD revealed that not 
a single respondent re§iding in the village 
covered by this programme was aware that 
there could be long term rn!,;asures for proper 
use of land and water which could help i!l 
reducing the adverse fffects of drough~. 
Apparently, there was lack of proper extension 
a activity for creating this realisation among !he 
people. 

16.32 Most of the activities relating to long 
term objectives like arresting soil erosion or 
improving the vegetation cf the area will require 
a group and the community approach. This 
stance is generally acceptJ:d as desirable but 
discarded· as non-feasible. But to work with 
local initiative is as important as new techl!o
logy for drought prevention. 

16.33 At the planning .,,·ge priority should 
be given for the assesment of villager's need 
and their priorities. A viiiager residing in !he 
watershed is not interested in abstract geneta
lities about the importance of watershed deve
lopment for the nation OJ the area but is con
cerned with his own priori!ies of survival in 
his own viiiage. Listing of village priorities is 
nob difficult. The villager's needs like drinking 
water, village pa!hs, fodder f9.r his anim!U, fue-l 
for his kitchen and seed th!l main crop may not 
be that significant for the watershed planners 
as construction of contour bunds and long gesta
tion afforestat!ion program.mes, but these are 
important for the immedi!lt!< survival of the 
people whose cooperation is sought in the wa!_er= 
shed programme. The ccnventional approa.:h 
towards the conservation of resources w.ill not 
work. The administration and technologists 
might think the people have destroyed t)l.e 
ecological balance by their ~hort-sightedness. But 
they should also realise that they are creating 
a disequilibrium in ignoring the problem of 
their survival and sugge~!ing of long ges!alion 
plans. 

16.34 The way of livi!]g of th!l people in the 
watershed cannot be changed merely by the 
ch~nged ~inking of the pl!IDDer. If p~ople's 

132 

participation has to be enlisted, such interve!!
tions to which the villagers will rationally res
pond have to be identified, short gestation 
income generating programmes wi·thout further 
deterioration of the ecology for the people in 
the watershed have to be ~arted and only ~en 
the long term conservation or rege!}erativ~ pr!l
grammes ~an be pushed ahead. 

16.35 There is need to discuss at the level 
of operations details of the micro-wa~ershed 
plan with the residents of the watersheds to 
avoid any mutuai confii~s and secur~ their 
active participation. This could be done eith~r 
through general meetings of all the residents 
or through the local Panchayat or watershed 
cooperative, if it is formed. Alth9ugh this 
type of approach will take time, one thing is 
clear that unless each !l!!d every resident of the 
watershed who knows the pJim, and the reasons 
for the different components 9f the plan and 
approves of them, his cooperation will !lOt be 
forthcoming. 

16.36 Watershed development programme is 
essentially a programme fo_r !he development of 
an area. Under this progra!llme, one has fu im
prove the land belonging !o all sections of !he 
people, the big land-hol!lers !l!ld the small land
holders. With the current emphasis on the 
dev!,;lopment of ,(he poor, one may !end to 
neglect the big holders ccmpletely, but ot~e 
thing is clear that unles !!!~ big land-holders 
cooperate, the watershed programm€) cannot 
be implemented nor the assets maintained over 
time. Under the ~atershed !lpproach, every 
piece of land requires $Orne special treatment 
whether it belongs to a big holder or small 
holder, though the big holders may not qualify 
for subsidy. The land of the big holders h11s 
to be treated not because ~y belong !o power 
group, bu! because it is a technical nece~sify 

for the development of the watershed. 

16.3 7 Similarly, W(! cannot ,think of excluding 
programmes for the landless in the watershed 
devefopment programme. I~ the marginal or 
surplus lands are being distributed among th~ 
landless·, the watershed project should provide 
for the development of pastu!es or horticulture 
on these lands, with gnarant!!ed employment i.a 
secondary and tertiary ~ector~ during th!l waiting 
perioa. This should also be specifically pro
vided as part of the pl.an tg achieve a pal'li9i
patory process, 



16.38 Some of the. cla>sic and tried methods 
of interesting the people i!l the programme need 
reiteration.· Motion pictures describing ~he 
case studies on completed successful watershed 
inay help in Ibis direction, as also taking opinion 
leaders and key communicators on tour to such 
places where the watershed programm~ has 
been successfully completed. The watershed 
buaget should have adequ'!!.e provision for the 
extension education programme of the people 
of the area before the watershed programme is 
undertaken. 

16.39 It is quite well understood tha~ resto
ration of ecological balance in the drought 
prone areas is a long term process and thi~ 

programme may have to continue for at least 
25 to 50 years in order tq improv~ the eco
system and stabilise the gains on perman~nt 

basis in all parts of the district. In this context, 
it rs obvious that the future citizens of the area 
(i.e. children and youth) should be educated 
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about their roles and respcn~ibilities with refer
ence to the long term Jevelopment of the area. 
Functional groups involving the youth have 
to be fostered. Further, it would be desirable 
to introduce relevant th~:11es in the school curri
culum so that the stud~nts could learn what 
factors cause deterioration of the soil and 
natural vegetation, what factors intensify the 
severeties of the drought, what measures could 
be taken for the development of th~ dr·,ught 
prone areas and what role the citizen of the 
area has to play in this regard. Their involve
ment with some of the programmes like farm. 
forestry, contour bunding, dry farming, etc. will 
increase their interest in this progrnmm~. The 
long term objective of development of the 
droughr prone areas shouid formulate some plan 
for educating the children and youth of the area 
so that when they grow up they understand their 
responsibilities as a citi:o"en for mitigating the 
effects of drought. 



17. NOMADS AND NOMADISM IN DESERT AREAS 

Man has been one of the most important 
and active agent of biotic interference 
in the fragile eco-system of arid zon~ of Rajas
than. An important social problem of the 
arid region is of the no!llads, historical, politi
cal and cultural factors combined nomadic life. 
The socio-economic ~urv_eys undertaken by the 
CAZRI among the settled population provide 
details about the population characteristics, 
social and economic correlations of various 
caste groups, households structure, rural work
ing force, class of farmers and holding size, 
animal-human-ve¥etarian-relationship, form of 
settlement, histoncal perspectives of land use, 
cropping pattern, rural crafts, indebtedness, etc. 
Intensive studies on socio-economic aspects 
related to desert spread and desertification in 
the arid zone of Rajasthan included study of 
bioitc factors and the macro para-meters. The 
opinion polls and desertification were employed 
to delineate the factors effecting desertification. 

17.2 Nomadism is an extreme case of a 
human society's adaptation to an unfriendly 
natural climate and is spread over large parts 
of the desertic tracts of the world (Berque 
1959). The nomads of the old world have 
been studied by different social scientists. 
Tursunbayev and Potapov (1959) described 
some aspects of the socio-~;conomic and cultural 
development of about 10 million nomadic popu
lation in the USSR. They stated that these 
people are leading a nomadic ·or semi-nomadic 
life with extensive livestock-breedings as their 
main economic activity. Planhol (1959) des
cribed geography, politics and nomadism in 
Anatolia. He stated that in the ag~ of classical 
antiquity and in the Byzantine era, there was 
no true nomadism i!l Anatolia and wandering 
shepherds of the hill side grazings or the steppe 
sheep walks of ·!he table land were almost 
entirely peasants from the valley settlements or 
paid hands employed by the city-dwellers. 
Nomadism was a result of the mass influx of 
Turkish pastoralists from the end of the ele
venth century onwards. Abou-Zoid (1959) 
studied the nomads of the western desert of 
Egypt and discussed ways and means of seden
~isation. The Somali nomad studied by Silber
man (1959), the Bedouins of Saudi Arabia 
by Helaissi (1959), Muhsam (1951), (1955, 
1959) and Elath (1945), the nomads of the 
Sahara by Monteil (1952, 1959) and the 
nomads in the Arab Lands of the Middle 
13ast by Awad (1962), Krader (1.959) stated 

that the nomadic pastora!iSJ!l in the arid parts 
of the Old World was the resultant of !_he 
coalescence of i!s components, nomadism and 
pastoralism. They appeated long after !he 
neolithic period with demestication of plants 
and animals. In India, nomads are largely 
concentrated in the arid and semi-arid zones of 
Rajasthan. The nomads-of the arid-zones a~~ 
not a separate ethnic group. 

17.3 In India, nomads ~e largely scattered 
in arid and semi-arid zones of Rajasthan and 
also to some extent i!l Gujarat. Th!l nomads 
of the arid zones are not !1 separate ethnic group 
and do not have a separa1e territory with ex
clusive rights and economic framework. The 
resource use being the decisive factor of the 
pat!ern of their living, the nomadic groups of 
the arid zone may be b!!)_!!dly grouped into 
four categories, viz. (a) the pastoral nomads 
(Raikas, Sindhia, barihars, billochs, etc.), (b) 
the trading (baiyaras, ghat!iwala, jogis and 
gawaries), (c) artisans nomads (the gadoliya 
Iohars, sansis and sattias), nomads and (d) 
miscellaneous types of nomads (nats, kalbeliya 
jogis), (Malhotra, 1971). 

17.4 Pastoral nomads make indiscriminate 
US!I of the meagre available wa~r ~d grazipg 
resources and destroy the local soil-conserva
!ion measures. The opening up of the means of 
communication has redu~d th~ importance of 
distribution activities by ;Ill< trading nomad9. 
The shrinkage of grazing !ands in some areas 
due to the extension of cultivation has created 
difficulties for the cattle-bre¢ing nomads. Vil
lagers are no longer dependent upon these 
nomads who once rendered specialised services. 

17.5 Studies made by th!l CAZRI have shown 
that sedentry population in general do not wel
come the nomads for various reasons. The 
table below indicates the r~ponse of settled 
population to the visit g different nomadic 
groups (Desert eco-system and its improvement, 
published by the Central Arid Zone Research 
Institute, Jodhpur, 1980) - · 

Nomadic Group Want Do not Indif- Total 
% want% ferent% % 

Raikas . 4·7 92·0 3·3 100·00 

Sindhi cattle breeder 12·5 83·0 4·5 100·00 

Banjaras . 32·1 64·5 3·4 100·00 

Gawariyas 62·2 33·5 4·3 100·00 
Ghattiwala Jogis 60·9 34·8 4·3 100·00 
Gadolya Lohars 61·2 34·9 3·9 100·00 
Sansis 1·7 95'7 2·6 100·00 
Sattias 18·3 78·6 3·1 100·00 
:Zats 6·3 90·3 3·4 100•00 

134 



! 7.6 The disadvantages !Q the settled popu
latiOn from the visits of nomads are indicated 

Raikas Type of response Sindhi B1njaras 
cattle 

breeders 

Their livestock destroy 
standing crops 

82·9 69·5 80·2 

Their livestock exhaust 84·3 68·3 79·3 
local grazing resources 
Their livestock exhaust 28·9 15·6 36•1 
local water resources 
Their livestock bring !1•6 5·8 9·8 
diseases and infect vii-
!age livestock 
They committheft of 1·5 2•3 2•3 
livestock 
They commit theft of 0•1 0•9 O·l 
crop and other articles 
They commit other 
types of crime 

0•3 0•6 

They are immoral 0·5 
They cheat the village O·l 
folk in transactions 
They beg and are a 0•1 
nuisance 
Other 1•2 0·2 0•4 

No. harms 10•3 20•9 21•1 

Most of the respondeg.ts felt tha! the visie of 
pastoral nomads and trading nomads with 
large herds of cattle results in the destruction 
of standing crops and exhaustion of local wat_er 
and grazing resources thus imposing hardships 
on the livestock of the settled population. The 
problem has bee!l aggravated on acco~t of 
shrinkage of grazmg lands and the extensiOn of 
the area under cultivation. A significant greater 
percenVage of respondents consider that the visit 
of Goeolya Lahars, Gawari)ras and Ghattiwala 
Jogis is not disadvantageous to !he settl_e~ popu
lation, some however, feel that the livestock 
kept by them as pack animals cause ~amage 
to crops and exhaust water and grazmg re
sources. Lt is also alleged that they charge 
higher prices for low quality goods. Sansis and 
Nats are commonly believed to be associated 
with the thefts and o!her criminal activities. A 
significantly greater percent<~ge of respondents 
felt that the visit of Sattias does not result in 
any harm to the settled population. An apprecia
ble number, however, feel that they are asso
ciated with thefts, crimes and immoral activities. 

17.7 The data show that most of !he respon
dents feel that 'the settled population does n?! 
get any benefit from pastoral .n?mads, S~1s, 
Sattias and Nats. About the v1s1t of Ban]aras, 
two-third of the respondents felt that there was 
no benefit, while one-third felt that the settled 
population could purchase salt and other co.m
modities from them. About the other trading 
nomads, a significantly greater percentage felt 
that articles conld be purchased, sold, exchanged 
or repaired. 
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in the table below which gives the reasons of 
sample household heads : 

Gawa
riyas 

4•1 

3·6 

1·4 

0•6 

2·2 

0•1 

0•6 

0•1 
12•4 

1•2 

0•1 
79•8 

Ghatti- Gadolya 
walla Lohars 
Jogis 

8•0 2•8 

6·7 2·1 

0•9 0•1 

0•1 0•5 

0•1 2·3 

4·6 0•8 

2•8 0•1 

1.5 0·1 
8•8 0•1 

4•4 0•1 

0•8 1•0 
79•9 85•7 

Ssnsis Sattias Nuts 

0•6 0•7 3·3 

0•6 0•7 2•5 

0·1 0•1 0•9 

0•1 0•1 0·1 

0•5 63•3 12·7 

81·2 :O•I 41•7 

14·2 10•7 6•9 

2·7 17•6 1•6 
4·5 2·5 5•3 

0·3 1•9 9•6 

0•6 2·9 1•1 
7•1 51·9 37·8 

17.8 The Commitee has been greatly handi
capped about !he availability of data about 
nomads. Whatever liltle data is available is in 
respect of Rajasthan, based-on a few surveys 
conducted by the Central Arid Zone Research 
Institute and some information from the Central 
Sheep and 'Yool Research Institute, Avikanagar. 
The Com~_Iuttee has, therefore, no option but 
to deal with the problem of nomadism so far 
as it relates to nomads in Rajasthan. All that 
it would like to say here is thUJt it is a well
known fact that 'Maida' nomads in Gujarat are 
also a serious sociological problem. -

Pastoral Nomads 
17.9 Pastoral nomads are generally of two 

types -the ~ruly nomadic who have no fixed 
cent~e but follow seasonal migratory routes to 
grazmg areas, largely governed by the availability 
of foraging and drinking water resources, and 
those who follow migratory routes to the 
seasonal pastures but return to their own abodes 
during certain seasons. · There are sheep and 
goat nomads as well as cattle nomads. - It has 
not been possible· for the Committee to get any 
information about the number of cattle which 
migrate, whether permanen!ly or seasonally. As 
regards sheep, it 1s eslimat.ed that a little more 
than 0.5 million sheep are in permanent migra
tion and the flock are not brought to their home 
tract at any time of the year. About 1 million 
sheep migrate for 6 to 9 months but they start 
returning to their home tract by July, imme
diately before the onset cf monsoon season. 
About 0.2 million sheep migrate for nearly 3 
to 4 monhts. 



Artisan Nomads 
17.10 The second important category of 

nomads is of those who sp~ciaiise in certain 
trades, like gadoiiya, lohars, sansis and sattias. 
The sat6ias and the sansis carry on a limited 
trade in cattle and render veterinary services 
to the livestock of the villages on their routes. 
It is these nomads, who are known for !heir 
immoral activities, illegal ~ransactions and skill 
in thieving and who have created a resentment 
in the minds of the settled population against· 
the helpless nomads. They are placed even by 
the nomads themselves in the lowest category 
of !herr social hierarchy. 

17.11 The nomadic blacksmiths are locally 
called Gadoliya lahars. They are one of ~be 
artisan nomads in the Stat~s of Rajasthan, 
Punjab and Madhya Pradesh. The •traditional 
occupation of the gadoliya lahars is bl!lcksmithy 
and trade in cattle. Their movements to differ
ent places are dependept upon the availability 
of blacksmithy work and prospects of trade in 
cattle. They have· developed a symbiotic 
relationship with the sedentary farmers for 
supplying them with agricultural tools and im
plements. They also sell utencils for the 
farmers' households. These materials are 
supplied to the rural population 01i cash or 
exchange basis. The technology of manu
facturing the ~ools, implements and utencils of 
iron is indigenous and it involves hard work 
and a large amount of labour. Almost all 
the members of a family remain engaged in 
this occupation. Uncertainty of the availability 
of work and risk in earnings bas created feel
ings of fraternity and mu•ual give-and-take in 
society. Unlike other nomadic groups, gene
rally they do not take loans from the money
lenders. They are economic~lly and cultura!Iy 
very backward. Their children are normally 
not sent to school, and as such, illiteracy is 
very common. 

17.12 These nomads move about in small 
kinship bands in their bullock-carts with their 
families. The nature of movement of different 
bands of ~hese artisans nomads follow a regular 
cycle on monthly intervals. They owe their 
allegiance to a definite demarcated area. In 
one band the number varies from one to twelve 
families. During movements, they split them
selves into smaller constituents which group 
and regroup at different places, depending upon 
their social and economic needs. Their move
ments are limited only to those places which 
are connected by roads or trucks on which 
their bullock-carts can go. Owing to the recent 
socio-economic changes and the increasing 
means of communications, the gadoliya lohars 
arc not as welcome in the villages as about 15 
years ago. About one-fourth of the gadoliya 
lohars stated that there has been a definire 
decrease in their getting work of blacksmithy 
and in cattle trade in rec~nt years. Ninety-five 
per cent of the household surveyed therefore, 
desire to abandon nomadic life and lead a 
sedentary or semi-sedentary life, leading finally 
tc sedentarisation. 
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Trading Nomads 
17.13 From the remote past to the eighteenth 

century trades were dependent on the nomad 
caravans. There were v~ry few .Jines of com
munication which could connect big cities. The 
villages were in isolation and very poorly con
nected by cart tracks and footpaths. Even in 
the present time, there are villages in the Great 
Desert which are approachable only by walking 
and goods are carried by packed animals. 

17.14 Banjaras are one of the most publi
cised trading group of nomads. They are camp 
dwellers. Their entire drama of life is enaoted 
under the open sky. Historically these are very 
old nomads and were associated with the deser
tic landscape. Their role in carrying- grains 
from. one place to another is referred to by 
Elphinstone ( 1916) and Hague (1928}, Hutten 
(1961) bas described them as a caste· of 
"Carriers, traders apd cattle herders more or 
less nomadic. The 1911 Census Repott of 
Marwar lists the Banjaras as carriers by pack 
animals. Aggarwal (1956) bas mentioned their 
role in the destribution of salt in the · desert 
villages and their high sense of honesty. Todd 
bas also referred •to their functioning in pur
chasing and distributing salt on caravans of 
bullocks. 

17.15 The Banjaras are organised into 
distinct clans in different territories (Malhotra 
and Bose 1967). Each clan is divided into 
smaller groups called _ tandas. In each .tanda 
there are six to twenty families. The doctrine 
of collective responsibility operates among the 
members of the tanda (Malhotra and Bose 
1967). The families within the tanda are bound 
by kinship ties which give security to the mem
bers. The rights, obligations and expect~tions 
towards one another are well established. The 
structure of the family is patriarchal. Early 
marriage is very common among them. Every 
Ianda bas a headman who commands respect 
from other members. 

17.16 The main occupation of the Banjaras 
is trading in salt. They roam from village to 
village with bullocks which carry goods and 
other material possessions ·that are few and 
limited to the bare necessities of life. Even 
though now-a-days, the salt trade is carried by 
big wholesale traders with modem transport 
faciJi.ties, it remains the m.ain source of sus·ten
ance of most of .the families of the. Banjaras. 
The trade is carried on with the family labour 
force. The women render only minor assist
ance in economic pursuits. 

17.17 With the onset of rains, the Ban
jaras move towards saline basins where salt is 
manufactured. After rain, grass and water are 
available on route for their animals. In addi
tion to salt trade, they sell fuller's earth and 
onions in the remote villages of the desertic 
tracts. These Banjaras move .towards Gujarat 
State during post-monsoon period where they get 
ready employments in the form of haulage of 



commodities, like building mat~:rial, grains, etc., 
on the back of their bullocks. · 

17.18 The nomadic Banjaras do not avail of 
any community facility and have no ·social as 
well as cultural relationships with the settled 
population whom they meet only for trade 

·purposes. There is some communication bet
ween the money lenders and the Banjaras, as 
the latter generally take loans from them for 
·their trade etc. 

17.19 The Banjaras arc economically back
ward and their standard of living is very poor. 
As a result of improved means of communica
tion and the opening of in accessible areas to 
road transport their traditional relationship of 
mutual dependence with !he sedentary popu
lation has broken down. The Banjaras fmd it 
difficult to sell their commodities with good 
margin of profit as in the pasl Shortage of 
grazing !and is another prublem for them. Their 
earnings have sufficiently declined and several 
of them are in perpetual debt. 

Sedentarisation 

17.20 Because of the severe sociological 
tensions created by nomads, whether pastoral 
nomads or artisan nomads or non-descript, 
there is a general cry !hat nomads should be 
sedentarised. At the same time, it is often 
argued that artisan nomads like gadoliya lohars 
are not amenable to sedentarisation. The 
Committee would take the view that nomadic 
communities will accept sedentarisation and 
modify their ~conomy provided the society can 
give them a firm base for livelihood which is 
better tJhan what they are earning today. The 
economic attraction will prevail in a!I human 
motivations. 

17.21 In the chaQler 0!1 "Livestock Develop
ment" the Committee has already explained how 
gradually nomadic sheep breeders can be brought 
to a limited number of centres in the ranges 
for the breeding and lambing season without 
any serious difficulties to them. Gradually, 
when they come to such centres for nearly 8 
months in the year, the sedentarisation will 
automatically follow. Therefore, their mov~
ment outside will then be limited to a few 
months in the year to ~xploit large grass ranges 
available. When the community is so gathered, 
all the advantages of a sedcntarisation, a society 
can give, should be given to them by the State. 
It is a two-way process. In the case of cattle, 
the Committee has explained in the chapter on 
"Livestock . Development", there is probably a 
seasonal migration in case of serious drought 
to a good pasture. If pastures are suitably 
developed round about the villages and in the 
case of movement necessitated by bad drought 
alon~t migration routes, nomadism in this class 
will be extremely temporary. 

17.22 The artisan nomads are following a 
nomadic existence because thereby they are at 
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present serving l! basic ne£d for service to the 
villages scatcrcd over long distances. As long 
as village communities nrc isolated in svnro 
and cannot afford their own artisan services, 
such nomadic artisanship has a value in society. 
But today with communica!ions expanding and 
established artisan systems developing in reason
ably approachable urban centres, many com
munities who usc the artisan nomads may no 
longer find them necessary. Thus, over time 
this will be a dying race unless we now lake 
steps to utilise the skills that are available in 
the artisans for the bcndit of ·themselves and 
the society. Gadoliya lahars are mainly lahars. 
There arc carpenter nomads, blacksmith nomads 
and so on. It has been pointed out that in 
the town of Jaipur its~lf 100 families of ~ado
liya lohars stay today who earn their livehhood 
by applying their skill for the benefit of, the town 
business. We can take them ns almost scdenta
rised because as long as the customs exists and 
improve they arc not going on their travels. 
The strategy, t,herefore, is obvious. Before the 
artisan nomads die out by sheer force of econo
mics, it is desirable to bring togclher ii!IO 
groups under a village industry develop_ment 
project in a convenient area close to avmlable 
markets under the strategy explained in the 
report of the Commil1ee on "Village and Cottage 
Industries". Selection of centres and persuad
ing nomadic groups to concentrate there, will 
be infructuous unless 'the necessary raw mate
rial supply, credit and marketing facilities ~re 
simultaneously imposed on the centre. Trm!l
ing them for greater skills is also a part of 
village industry development. 

17.23 One of the important nomadic groups 
under the miscellaneous criterion is the ban
jaras. These are traders. Even today in large 
parts of India in the ru• a! areas the pr?ducc 
to primary market is actually brought by middle
men from the growers. Many J?rimary marke~s 
are on the "Hat" systeon gathermg for ~me day 
in a week. This system also supphes !he 
consumer necessities of the rural population 
round about. The intermediary is the nomadic 
trader. The "Hat" system is gradually chan~
ing over to a daily market sy~tem and a!ltomahc 
sedentarisation of the nomad1c traders m many 
parts of the country. A~ lo~g as !-'he need ror 
such intermediaries pers1sts m RaJa~~han,_ the 
banjaras have got an iJ!Iportant pos1hon m the 
economic structure. L1kc other nomads, their 
livelihood is also liable to b~ eroded by the 
sheer force of economics. It IS rep?rted that 
they are now joining the poorer sechons of the 
community. Method~ ?f rehabilitatin_g them by 
sedentarisation and g1vmg them tradmg oppor
tunities in urban centres is probably the answer. 

17.24 There are other nomads like thieving 
community, beragis and o~~ers who anyhow arc 
a social nuisance. There 1s no known met~o~s 
of sedentarisation of these people who~e hveh
tlood depends upon their w1ts. 



18. ORGANISATION AND FINANCIAL ARRANGEMENTS 
-

In the preceding chapters, we have delineated 
some details about the main elements of the 
programmes for the development of drought 
prone areas. We have pointed out i!). Chapter 
4 "Strategy of Development" ·that the objec
•tive has to be to initiate economic growth uti
lising the full potential of the area with the 
help and participation pf !he people of the area 
based on watershed approach "Economic growth 
with social justice" has to be kept in view. In 
other words, the approach has to be compre
hensive development within the frame of an 
integrated area developmel}t programme, with 
special emphasis on the 1east advantaged. Both 
the beneficiary oriented approach and the inte
grated area development programme a~tivitie~ 
have to go hand in hand. 

18.2 The Ministry of Rur11l Reconstruction 
had issued guidelines for the creation of an 
organisation to plan, coordinato and monitor 
the implementation of tho DPAP and we have 
to see to what extent the oxisting sot up is 
equipped to discharge tho approach advoca!~d 
by us for the development qf these areas. 

18.3 The Task Fore~ on ln!_egrated Rural 
Development ( 1973) appoin(ed by the Plan
ning Commission had recommended a corpo
rate body on the pattern of a joint stock com
pany of a non-profit type for designing, co
ordinating and implementing th~ programme in 
each DPAP Dislrict. The Central Govt. in 
consultation with the Slate Governments, opted 
for a District Development Agency registered 
under the Societies Regis\ralion Act, 1860 
instead of a company, as r~commcnded by the 
Task Force. · 

18.4 An analysis of the present set up in the 
various State indicates that all States did not 
opt for this set up. In Tamil Nadu, a Rural 
Development Corporation was set up in Dharam
puri District while Madhya Pradesh continues 
to implem~nt the programme~ through the office 
of the District Collector. Maharashtra also 
set up an agency in two Districts, · namely, 
Ahmednagar and Sholapur, which were part 
of the project assisted by the; Interna·tional 
Development Association. In some Statis 
contiguous drought prone block areas· in some 
of ·the districts, where coverage of the prO
gramme was restricted to a few blocks the 
administration of the programme in such' Dist
ricts was taken over by the Dh;trict Develop
ment Agency in the neighbouring district which 
had sizeable area under the programme. 

18.5 The main functions of the Agency as 
laid down, arc broadly, as follows :- ' 

(i) to examine •the departmental proposals 
for development of these areas and fix-
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ing inter se priority be!wc;en se~tors and 
areas; 

(ii) to watch and report on the progress of 
implementation of works; 

(iii) to provide liaison wi!.h financal institu
tions and State and Central Government 
Departments; · · · 

(iv) to control aild regulate the release of 
funds to the executing departments; 

( v) to maintain audit and accounts of the 
agencies/distric! d~v~)opment bodies; 

(vi) to arrange propor!ion of shelf of pro-
jects and · 

(vii) to initiate concurrent evaluation and 
impact studies on va~ious aspects - of ~hll 
programme. 

18.6 Some staff was alw provided. A Pro
ject Director, a Project Economist, a Credit 
Planning Officer and an Accounts Officer with 
suitable supporting staff was sanctioned. Later, 
some Agencies also had few assistant Project 
Officers to assist in sch~mes relating to agri
cul!ure, dairying, etc. The execution of !he 
programme was per sa left to · the - technieal 
departments concerned, only funds provided for 
!he DP AP being routed to the executing depart
ments through the Distri<;t Developme_nt Agen_l:y. 

. 18.7 At the State level, initially states had 
different departments respon.§ible for this pro
gramme. In some States, Agriculture Depart
ment while in others the Planning or the revenue 
or the Rural Development Departments were the 
coordinating agencies. Some rationalisation was 
brought about during the Fifth Plan and, by 
and large, except for Maharashtra where the 
Planning Department has administrative res
ponsibility for this progra!llme,- in most other 
States, it is either the Agriculture or the Rural 
Development Department which is the nodal 
department for this programme. A Special Cell 
was also established in most of •the States com
prising of specialists in important disciplines ·to 
provi~e t.echnical guid_ance for the programme, 
coordmatmg the funchons o~ various depart
ments . at the State level, over~eeing the field 
execuhon of the programme ensuring monitor
ing and evaluation of the programme. State 
level Coordination Bodies headed by the Chief 
Se~reta~y, were set up in most States to ensure 
ac!Ive mvolvement of various departments and 
technical heads. 

18.8 At the apex level in the Government of 
India, a special technical cell was created in
cluding specialists in the disciplines of livestock 
de":elopl?e.nt, . dry land farming and soil conser
va!Ion, unga!Ion and economics. This Division 
headed by a Joint Secretary is responsible for 



formulating specific guidelin~s on various para
meters of !~e prog_ramm_e, scrutinise the devc
l?pment proJects cntically, supervise the execu
tion ?f the_ _programme to the extent possible, 
o_rgaruse trammg cou~es for various functiona
ries to acquaint them with the pecuii~r develop
ment problems of these areas and t'o update 
their skills in regard to the latest development 
in their disciplines. · · 

18.9 With the extension of the IRD pro
gramme to all the development blocks in the 
country, with effect from 2nd October 1980 
the Ministry of Rural Reeonstructio~ issued 
guidelines stat~ng that wherever SFDA/District 
level agency dtd not exist, such agencies should 
be set up for implementing IRD and other pro
grammes. It was also stressed that at the 
distri~t level, t~ere should be only one agency 

jor Implementmg such programmes. This 
agency was named as Distrct Rural Develop
ment Agency. In Districts where SFDA/DPAP 
aget;tcies were in ~xiste~ce, the Ministry h~d 
adVIsed that these two agencies should be merged 
into a single agency renamed as Rural Deve
lopment Agency. I!! 1981, · some additional 
staff was provided in each of !he: agencies like 
a Rural Industries Officer, APO (Monitoring), 
etc. Instructions further stipulated that in the 
district where CAD programme h~adquarters is 
located, IRD programme may be implemented 
by the Command Area Development Authority 
itself. Similarly, where the·- Comniand Ai:e_a 
Development covered only OJ:!e revenue district, 
the IRD programme il! that district may al~o 
be implemented by the CAD Authority. I!! 
o!her Districts coverc:d by CAD, the State Gov
errunents may set up separa!e agencies for 
implemen~tion of the ~RD programmes. · 

18.10 It would be Jcen from the above that 
as things stand today,-ihc: erstwhile distri~t 
development agencies ~o~ cOordinating and ir!.l
plementing the drought prone area/desert dev~ 
lopment programmes )lave: b!;en taken over !>Y 
the newly designated Dis!t. Rural Develop
ment Agency. The 9ld DPAP agency is now 
designated as Distt. Rura~ Agency and as mc:n
tioned earlier, for implem~ntipg al.1 the special 
programmes including DPAP, IRD, SFDA, etc. 
Each Rural Development Age_ncy has a govern
ing body headed by the Collector/Dy. Com
missioner and consists of !h~ representativ~ of 
the State Government, cooperative institutions, 
Lead Bank, Zilla Parishad, GeneJ:al Manager, 
DIC, two representatives of weaker sectiol!ll, 
one of which has to be a Scheduled Caste/ 
Scheduled Tribe, one representative of rural 
women and MPs and MLAs of th~ District. 
There is also the provision of the nomination of 
an Executive Committee consisting of five or 
six members to look into the various programmes 
intensively and take necessary decisions. How
ever, matters of long t~rm importance such as 
approval of the Plan ha~ to be brought up 
before the full meeting o~ the Agency. 
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18.11 It must be noted here that the cxistinq 
agencies arc only concerned with the speci:il 
programmes assisted by the Government of 
India like DPAP, DDP, SFDA and IRD. Apmt 
from these special programmes, each State hns 
its normal programmes covering all activities in 
the district over which this Agency has no 
control, except to the extent that the depart· 
ments concerned nt the State level while draw
ing up their schemes/programmes may also take 
into account the programme~ undertaken with 
the special assistance of the Government of 
India. Actual execution of the programme is 
in the hands of the norn1al departmental hierar
chies and the Distt. Rural Development Agency 
has no control either on !ho stall executing these 
programmes or on its detailed execution. 1 n 
other words, the role of t]1e existing agency gets 
restricted to planning, coordination and moni
toring, with such information as may be supplied 
by the Departments, only il) respect of special 
programmes. It is, thcrdorc, implicit in the 
presen~ set up that the norn1al Stale Plan acti
vities and the special programme activities nrc 
being carried out simultaneously in the district 
without any single agency being responsible for 
the planning, coordination nnd implementation 
of these programmes. 

18.12 The Committee has recommended in 
its report on "Organisation of Administrative 
and Financial Structure fer Backward Area 
Development" what it considers to be appro· 
priate organisational and fimmcial arrangements 
for realising thD full potential of !he area ami 
executing a comprehensive development pro
gramme embracing all activities-developmental, 
social services, infrastructure, etc. In Chapter 
3 of the said Report, it has laid considerable 
emphasis on the planning processes and decen
tralisation of planning. !_ntegruted area deve
lopment refers to !l method of action, implying 
"coordination .of policy and of action at all 
levels". While the ultimate aim is !O intprove 
the social and economic conditions of the indivi
duals, family being the basic unit for develop
ment, there are large number of programmes 
which can be taken up only on an area basis. 
With this end in view, the Committee has re
commended that "Block'' rhould be the unit for 
planning and developm~pt and "family" to be 
the basic unit for planning and development. A~ 
District has too large an area for a comprehen
sive development programme, it has further 
recommneded that the programme should be 
planned and implemented on the basis of an 
Integrated Development ~rojcct (IDP)_ cons~st
ing of two or three bfocks, the actual s1zc bemg 
decided by the States, depending on the local 
conditions. The Committee's approach attempts 
to view !he problem of development of backward 
area in its totality, in contrast with the sectoral 
approach which is now the case. In order to 
ensure that necessary resources are provided to 
achieve the objective of integrated rural deve
lopment it has recommended a Sub-Plan 
approach for \!annarki!1g of Central and Stato 



P·lan funds for the development of all backward 
areas, suffering from fundamental types of back
wardness, on the basis of certain formula indi
cated in para 4.6 of the report, referred to ear
lier. Once a Sub-Plan i~ prepared for the back
ward areas, it has further been suggested that 
funds should be dissegregated on District/Pro
ject basis. A nucleus fund has also to be pro
vided for taking up such :;chemes as cannot jJe 
provided, for various r~asons1 in the S_ub-Plan 
schemes, to fit in with local aspirations and r~
quirements in the interest of maximising deve
lopment and helping the poor sections. 

18.13 The Committee would, therefore, 
reiterate that the recommendations made by it 
in its report on "Organisation of Administrative 
and Financial Structure for Backward Area 
Development" covering planning proces~es and 
decentralisation, me!hoLlology of Central an_d 
State Plan allocations, organisational se! up for 
plan implementation, per:;onncl policies,. finan
cial and budgetary control etc. are emmenlly 
suited for the development of the drought prop.e 
areas and should be implemented as early as 
possible. Any other tinkering with structure 
creation may be counter-productive. 

18.14 As regards the organisational set up, 
broadly the Committee has recommended : 

District : There should be a District Planning 
and Coordination Cell under the Chair
manship of the Cvlleclor to work out a 
proper programme and secure t_he best 
deployment of re~ources particularly in 
respect of such :;chcmes and !lrogrammcs 
which cut across the boundanes of more 
than one IDP. The collector should jJe 
assisted by an aLlvisory committee for 
planning, implementation, coordina:!ion 
and monitoring con~isting of not more 
than 15 members wi!h a view !o plan, 
coordinate, implement and monitor aU 
programmes in the district, irrcspecti:ve 
of the source from which they are fund
ed. 

Project Level : An Integrated Project Level 
Authority consisting of two or th~ee 
blocks should be set up by an exccullye 
order. The Committee has explained a~ 
length in the report, referred to earlier, 
why it is not in favour of setting ~p .o: 
·this Authority ~ithcr under the Socielies 
Registration Act or as a Company. Each 
IDP will be hcadcLI by a Chief Executive 
Officer and · would have a Board of 
Management. The Colle<:tor of the 
District would be the Chmrman of •!he 
Board. The authorily has been entru~tcd 
with the responsibility for plannmg, 
direction and monitoring of all pro
grammes in the project and .the blocks 
within its jurisdiction. While actual 
implementation of prog~ammes .would 
continue to remain, as hi!herto, with t~e 
concerned Departmen~s, the Authonty 
~auld exercise su~h pOW!!r~ ~ ~~ CO!lSI-
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dered necessary to ensure not only the 
coordination of the work of all the 
departmental officers- in the proj~ct but 
also be in a position t_o exerc~e such 
control as would enable it to issue direc-
tions and take. ~vork from thein. -

Block Level : The Block Development Offi
cer, or his equival~n!, would function as 
an Executive Officer under the IDPA and 
all beneficiary -oriented · program.J.J:les 
would be impl!!me)lted by the Block 
administration und~r !he overall superi)l
tendence · and -direction of the IDP 
authority. - - - -

State Level : Apart from the high~level Steer
ing CommiHee wjtich will guide imple
mentation of all th~ programmes, a 
Coordination CeJ.I has been suggested at 
the State headqu~r!~rs n~ only !o moni
tor the progress but also to e!J.~Ur!; that 
the funds earmarked for the d~velop
ment of these areas are p.ot diverted by 
the departmental heads to other areas. A 
ra:tionalisation of the existing adminis
trative structures in the block and the 
district has also beep.-recommended. -

18.15 The Committee has emphasised in i!§ 
Report that the development prografll!lleS in th~ 
drought proi:.ll areas hav~ to be b~ed on a 
watershed apf;roach. It i~ ~~entia). to ~reate an 
organisation to tackle th~ es§~!lti:,tl problems 
relating to rational use o! land in the drough~ 
prone areas as recommend~d in. Chapter 5 of 
this repor! at project/State lt:vel. The idea of 
creation of an inter-disciplinary State level lagd 
au!hority /board has ;1lr\,:!!dY b~en advoc~~d 
several times in the pas~ !!!J.d the Co!flnutt!!e 
understands that most S!ates have such authori
ties/boards. The Coffin~il~ee would strongly r~
commend that each State should have an in!t:r
disciplinary land authori~y /bo!!rd for plll!l!ling in 
major watersheds and giving guidance to !he 
lower level organisation in. the plann.in,g, exe
cution and implementatio!l ()f the programmes 
on- micro watershed basis. The existing depart
ments at the State .jevellike agricultui:\,:, fores!ry, 
horticulture, etc. are concerned with ~heir ~ec· 
toral activities. What ·is .. cssential is an organj.
sation at the Sta!e levei which can .. ensure pre~ 
para!ion -of integ-rated projects on watersb,ed 
development, guide t)l~::ir impl!!mentation !!,nd 
monitor the progress with reference to the overall 
objectives. 

18.16 In the same Chapter, the Co~!tee 
has .also recommended to the need for such a 
Board at the Central level. In the management 
of the land and water resources of the country, 
the tradition so far has been to confine itself to 
supporting some research and . administra~ve 
activities like survey works and soil conservation 
treatment in the inter-Sta~e catchments of a few 
big reservoirs. With the initiation of special 
programmes like the <;ommand area develop
ment and drought prone area programmes, the 



role of Centr~ -~. land and water management 
~as been giOWing anif !JlOrC positive and innova: 
tive role seems ~o be indicated for the Central 
~overnment. Many sugges{ions have been made 
In the past in this direction and at one time 
there was also_ an acceptapc~, in principle, ~h~t 
there s~ould oe a focal point of authority at 
the nauonal level for a!l matters relaJing !o the 
assessment of Jand resources. The Committee 
would strongly urge that as a counterpart -of 
the State Board, the Central Government in the 
Ministry of AgricuUurc must also set up- a 
National Land Use ·Board/ Authorit:z:. 

18.17 The Committee notes that the drought 
prone areas programme i~ wi!h the Ministry of 
Rural Reconstruction. Expertise in- various 
disciplines, which constitute the . key compo
nen! of planning and implementation of pro
grammes on watershed approach arc located in 
the Depar~ment of Agriculture, and in the 
Department of Agric-;ttur:M Education and 
Research under the Ministry of Agriculture. As 
it is essential that !here i~ complete coordinatio•1 
and agreement between various disciplines which 
has to provide input to the development acti
vities in drought prone ;ucas, the Committ~e 
would strongly urge the constitution of a Stand
ing Multi-Disciplinary Cc.mmittee with its own 
secretariat to guide project preparation, super
vise inlplementation and provid~ necessa_ry 
technical and research support, etc. 

Coordination between ·the Drought P1one Areas 
Programme and Drought Relief. 

18.18 The present orocedure is that at the 
request of the Sta!e dov~rnments, the Cen!r:tl 
Government sends the 'I!!amS !O assess the 
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damage of the drought affected nrcns. · .· 'Ihe..;: 
Teams generally compri~e representatives of 
the Ministry of Finance, Ministry of Wor~ 
and Housing (Rural Water Supply Wing), Plan
ning Commission and the Department 'of Agri
culture (Drought Si!uation in the States-June, 
1980-Ministry of Agriculture). On the basis 
of their reports and the recommendations of the 
high level Committee on specific progrnmmcs, 
relief funds are approved by the Centre to the 
affected states. Most of the relief works nr.: 
taken up on an ad hoc basis and in the nbsencc 
of any coordination bet ween th!l agency execut
ing the drought prone area programme and the 
famine relief, there is not proper linkage between 
these two integral elements. The Committee 
would strongly recommend that !I representntiv.: 
of the Division d~aling with the drought prone 
area programme should invariably be included 
in the Central Team to assess the quantum of 
funds to be made available to the States nod 
once schemes are sanctioned and approved, whe
ther for creation of p~rmanent assets or for 
providing relief, these should be prepared ami 
executed in consultation and under the super
vision of the Integrated Development Project 
Authority. The Authorily in the Project would 
be in a far better position to decide us to the 
type of works which should be undertaken 
immediately to provide relief to the affected 
people. It would use these funds not only for 
providing relief to the drought alfecled but also 
get a part of their own programmes for the bene
fit of the area with the he:p of these funds. The 
Committee is of the view that if such a system 
could be streamlined and operationalised, there 
would be better utility for funds made nvailabl~ 
for drought relief, in ~uch areas which have been 
identified as chronically dt ought nffe~ted. 
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APP.ENDIXI 

Composition & Terms of Reference of Working Group of Rural Development of N.C. D. B. A. 

I. COMPOSITION 
1. Shri G. L. Baitur, Joint Secretary, Department 

of Rural Development. 
2. Shri A.J.S. Sodhi, Joint Secretary, Department of 

Agriculture. 
3. Shri D. R. Bhambla, Agrl. Production Commis· 

sioner, Department of Agriculture. 
4. Shri R. N. Kaul, Joint Commissioner, Soil Con

servation & Land Development, Department of 
Agriculture. 

S. Shri Shravan Kumar, Secretary (Forest and 
Rural Development), Government of Andhra 
Pradesh. 

6. Shri H. K. Khan, Secretary (Agriculture, Forests 
and Cooperation), Government of Gujarat. 

7. Shri K. K. Srivastava, Adviser (PC), Planning 
Commission. 

8. Shri P. H. Vaishnav, Joint Secretary, Planning 
Commission. 

9. Shri S. K. Banerjee, Adviser (A&I), Planning 
Commission. 

10. Adviser (Agriculture), Planning Commission. 

II. Shri Nitin Desai, Consultant, Planning Commis· 
sian. 

12. Shri Hit Prakash, Consultant, Planning Commis· 
sion. 

The Chairman of the National Committee on the 
Development of Backward Areas will normally Chair 
the meetings. 
2. TERMS OF REFERENCE 

(a) To estimate the extent of inter-regional dispari· 
ties in agricultural development; 

(b) To evaluate the extent to which the planning 
process for agriculture, rural industry and altied 
activities and the operations of lending institu
tions have benefited different regions in the 
country; 

(c) To assess the impact of special programmes for 
rural development like DPAP, CAD, SFDA and 
IRD on inter-regional disparities; 

(d) To identify the potential for rural development 
in areas which have lagged behind; 

(e) To recommend programmes and policy measures 
for stimulating rural development in areas which 
have lagged behind. 

APPENDIX II 

Questionnaire 011 Rural Development Drought Prone Area Development 
Gcncrnl 

I. What are the important components of the Pro· 
gramme'/ Is the weightage given to different com
ponents adequate to restore and ecological bal:tnce in 
the long run and raise the level of income and employ· 
ment in the short run? 

2. Who prepared the project report for the district'? 
Was this report prepared by the District Technical 
Heads and consolidated by the district agency or these 
are prepared at the State level in consolidation with 
the district authorities'/ 
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3. Has any bench· mark survey been dope in the 
district or is the areas covered under the programme? 

4. Arc the schemes included under the programme 
based on a detailed survey of the available resources 
based on a working plan or shelf of schemes, or are 
these formulated on ad hoc basis? 

S. In a multi-disciplinary programme of the type of 
DP AP coordination among various departments is very 
important. How far different d<ll"'rtments had con· 
suited each other in the formulation and are involved 
in implementation of their schemes? 



Watershed Development 
6. Watershed has been adopted as a blSic unit of 

develop_ment for the Drought Prone Area Pro~ramme. 
H~s th1s approach been adopted? If so, please des
cnbe how the watershed were identified. If not what 
are the . problems visualised in introducing wat~rshed 
as a un1t of development? 
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7. In the demarcated watersheds, have all the rele
vant ~omponents been taken up and implemented in a 
coordmated manner? 

~· Water,;hed development is a new concept and re
qmres. constdera~le amount of awareness. Has the 
extensiOn mechmery been suitably geared to enlist 
people'~ cooperation in the adoption of this :~pproach? 
Has th•s. approach also been adopted by other concern
ed techmcal departments? Is there a training programme 
for watershed management? 

· 9. Have scarcity relief works been or~aniscd in the 
project area since this programme was launched? If 
so, please give the amount of expenditure incurred and 
also the periodicity of such relief works? Were the 
relief works integrated with DP AP or were taken up 
on ad hoc basis? 

10. What normal state plan schemes relating to rural 
development are being implemented in the project area, 
and is there any coordination in the planning and 
execution of DP AP and the State Plan schemes? 

Beneficiaries 

11. It was envisaged that in the context of new 
approach of Integrated Rural Development, other 
special programmes like DPAP will also adopt an 
integrated approach and the infrastructure component 
required to support all the programmes will be provided 
by one single integrated agency. Has this been 
achieved? If not, docs state apprehend any difficulties'! 
If so. please describe the same with any alternative 
modifications. 

12. Has there been a target fixed for cover.~e of a 
minimum number of beneficiaries from among the 
weaker sections comprising of small and marginal 
farmers and agricultural labourers? If yes, please 
specify. 

13. Are separate targets fixed for the coverage of 
scheduled castes and scheduled tribes beneficiaries? If 
so, to what extent have they been achieved? 

14. What were the activities which provided substan
tial income and employment to the participants under 
this programme and how? Were there any components 
either not found suitable or relevant to the needs of 
the beneficiaries? If so, please describe the s~me in 
details? 

Minor Irrigation 
1 S. What type of minor irrigation sch!.!mcs have 

been taken up and what are the most successful 
'SChemes? 

16. How many schemes have been compleied and 
bow long did it take to complete the different types 
of schemes? 

17. Is development of the command of these irriga
tion schemes taken up simultaneously on 1he CAD 

pattern or is the work taken up subsequently"/ 
Please describe the steps taken for consohdat1on of 
holdings and successful implementation ilf C.A.D. 
approach. 

18. What is the role of community irrigation works? 
What is the degree of success achieved and the 
problems experienced? 

19. What is the gap between the creation of irriga
tion potential and its utilisation in different t~pes of 
irrigation schemes. What are the reasons for th1s gap'? 
What remedial steps. have been envisaged? 

20. How much of the irrigation potential remains 
untapped? Please give details separately for surface 
and ground water resources. 
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A!lricolture 
. 21. Wh~t arc the main components of the progmmme 
10 the agncullurc sector? 

22. What special measures have been taken up fl'lr 
development of the un·irrigatcd areas under the pro· 
gramme? 

?3. Wh.at ty~ of agricultural dcmonstmtions 11e 
bemg .la1~ ~ut. Have these dcmonstrntions served 
~he obJechve. Has there been any evnhmtion of the 
Impact of th~e demonstrations in tenns of increase in 
the cons.umptiO~ of fertilizers and adoption of new 
agronom1c practices? 

24. What extension support is being provided under 
the J'rogmmme for adoption of improved a~rieulluml 
practices? 
. 25. 'l_"he level of adoption of improved agricuhuml 
mputs IS generally low in the DPAP districts What 
steps ~ave been taken to raise the use of thc'i'c inputs 
and w•th what degree of success? 
. 26. What are the main components of soil C<'nscrva· 

hon progrnmmc? Is this programme taken up on 
watershed basis? 

27. What arc the existing provisions for the mnin· 
t~nance of soil conservation works? Arc the.'ic provi· 
Sions adequate? 
. 28. Has there been any evaluation of soil conserva

tion component? If so, what arc the findings? 

Anhnal Hllllbandry 
29. What are the main components of the pro

gramme? 
30. What arc the critical constmints for development 

of animal husbandry in the project area? To what 
extent these constraints are being removed under the 
programme? 

31 .. Food and fodder are important con'itraints. How 
are d1ffcrent schemcc; of Livestock development linked 
with pasture development and fodder development? 

32. The programme of animal husbandry develop· 
rf!Cnt envisages distribution of milch animals, poullry 
birds, rams and cows. Is availability of animuls ~1lso 
considered in formulation tho programme? 

33. What steps have been taken to incrt'nse the 
availability of animal!, birds ete. and to upgrade the 
breed of the livestock? 

Forestry 
34. What arc the main components of forestry 

schemes taken up under tho programme? 
35. What measures have been taken up to develop 

farm forestry and social forestry to meet the require· 
ments of fuel and fodder? 

36. What are the difficulties in forestry develop
ment? 

Credit 
37. What is the position of availability of credit for 

meeting the requirements of the weaker st..-ctions? 
38. Are there difficulties in the flow of crodit for 

the poor? If so, specify the difficulties? 

EYIIIuation 
39. Has the programme made any impact in the 

project area in terms of the re!itoration r.r ecological 
balance and/or raising the productivity of the local 
resources? 

40. Evaluation studies have indicated that there j, 
a wide gap between benefits projected and thc'>e actu· 
ally realised. What arc the sector! in whkh this gap 
is very wide? 

41. Evaluation studies have indicated that the durn· 
bility of the as..o;ets created under the progrnmme has 
been affected due to poor quality of construction work. 
Is it true of the programme in your State'! 

42. Please indicate for each sector the pwportion 
of rost of staff and establishment to the total cost. 


