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GHAPTER I
INTRODUCTION

The history of Indian Agrioulture is one of low
productivity of lend ené iastability of farm output end
inoome. Kconomie planning éuring the lest two decedes and
the bioclogiecsl breskthrough sohieved in Indisn Agrioulture
in the 1960s heve, however, resulted i{in considerable
{mprovement ia this respect. 5ut the problem of low and
unstable output end inocomes still remain to be fully
teackled in large sgriculturel trsots of the country
gchesrsoterized by low end erratic rsinfsll conditions, The
rise in egrionltursl productivity so far achieved hes not
been eQuaslly shared by all the sgro-slimetic regions of
the sountry., The Green Hevolution, ia fact, hes been
confined till now to a few sress in the gountry whieh -f;
well endowed with netursl resources, espesially irrigetion.
In feot, irrigetion has been & key factor in this ochenge.

It hes veen estimsted that it would not bde hanaible
to irrigate more then 61 per cent of the srable sreas in
the country from all the available surfasce and groundwater
relcnrocs.' However, esccording to the report cof the

Irrigation Commiasion (1972), “about 13 per cent of the

L gl-nning Com=aission, 0 {1974-79),

b4 )» The Controller of Publications,
Goverament of Indie, 1673, p. 107.



oropped ares of the drought affected region is irrigeted,
This 1s likely to rise to about 19 per cent when the
exegution of tﬁo schemes is completed. In the &rought
aress of Madhyes Predesh, lMysore, Mahsrashtrs ead Cujarat,
where the present level of irrigaticn is lower tham 13 per
cent, the position may be woraa.'z

In ﬂaharashtiu agriculture over lerge areas is
carried on under dry sonditions. Present irrigation
feeilities hardly cover about 11 per ecent of the cropped
sree’ and on sccount of the unédulating terrein end other
limitations, the irrigetion fesilities in the State are
not likely to be extendsd to more tham 30 per cent of the
totsl oultivated srea.” Under suoh oircumstsnses the
i{mportsnoce of 4ry ferming preoctices needs no further
emphasis,

There has been en {noressing ewareness end eoneo?n
about the problems snd prospects of dryland arees during
reoent yeasrs on spcocount of the releative neglect of these
eress during deveiopmental efforts of the earlier plen

periods. “Agriculture in these sreas is characterized by

ol, I, {stry of
Chepter XTX, p. 401,

L AROY ! RMiE : )
gation and Pover, New nn1£1,

3. Season end Crop Report (1976-77), DPirector of
Agriculture, Msharashtrs Ctete, p. 3.

L. Report of the ¥sharashtrs Irrigetion Commission
;19?§g. Government of Mehersshtrs, Chapter VIII,



technologieal beckwsrdness end widespread econcmio poverty

end stegnation, A breskthrough 1n agricultural produetion

{n these areas cen be aohieved only through e plenned

teohnologlonl treansformetion of sgrioculture, ealling for

quantitative snd qualitative changes in inputs ead oulturel
praotioes slong with the negessery infrastruotural support.

Sueh @ transformation should in turn be besed on the

development of & teshnology suiteble for such ereas.”’

For 8 farm teohnclegy tc be widely sdopted, the
following oconditions mnst exist:

(e} It must be esonomically viedle,

(b) Farmers must have the eccnomio strength end
mental inelinstion conduoive to 1ts adoption,

(o) There must be the right ifastituticnsl
infrestrusture inoluding reseerch, extensicn end
fizangisl end other rurel institutions,

The adoption of & new ferm teohnology, therefore,
is dependent oz & veriety of environmentel sné scelo-
esonomio feotors, Efforts to 1dentify the svellebility
of a suiteble teshnology, to esoertein the level of its
edoption, to examine its viebility under the gonditions
prevailing et the farm level end to extend support in

5. &rishneswami ¥,.S8., snd Patel X.V,, "deneging on
Aotion Progrsmme for Trylend Agrieulture®™ (C,¥,A,
Monogreph 48). GCentre for Yesnesgement ia Agriculture,
Inéien Institute of Msnsgement, Ahmedsbed, and
Netionel Institute of BSenk Msnegement, Sombey, p. 1.



terms of negessery infrastrusture ere soasidered imperative

f{a order to aghisve a breakthrough in drylend esgrieulture.

'y ¢t P eas’

Before exsmining the objective oriterie for the
f{dentifiostion of drought prone eress and 4ry ferming
ereas, it 1= necessary to arrive et the preceise desoription
of the term 'drought'. TIa fect, there is nc universally
sogepteble definitiocn of the term 'drought'. The term is
used &ifferently by different reseerch workers depending
upon the goantext snd the purpose for whish it is being
used, Likewise, dry land ferming is sometines eguated

with rein-fed rar:!ng.6
Tefinitions
1. 1 1 ]

Various authorities have evolved their own
definitions of sgricultural drought. 1In the sase of
egrioultural drought, the minimum water need veries from
orop to corop; end it veries in the 4ifferent stages of
growth of each srop,

Ven Bar017 treets agricultursl 4rought as s sondition

6. Singh Tepeshwer. "Trought Prone Areas in Indie.*®
Centre for the Study of Regloasl Tevelopment,
Jawahsrlel Nehru niversity, New Telhi. Peoples
Publishing House, Kew Delhi, p. 82,

7. Report of the Fect Finding Committee for “urvey of
Gosroity Areas, Msharsshtra State (1973, Government
of Maherashtra, Vol, I, Chapter IV, pp. 36-4).



tn whieh there is insufficient soil moisture available for
the orops, Riaharas anplified Bsrel's definition end
oonsldered thst egriculturel Arought exists when the soil
molsture in the root zone is at or below permanent wiltiag
poruontege. Throatwuiteg hes desoribed sgricultursl
drought as a condition when the smount of water need in
the form of evaporation and trenspiration exceeds the

mof sture supply thet is availadle es rainfell end soil
mnoisture,

Teking into oconsideration these theorstiocel premises
the Feet Finding commlttec'o for Survey of Sesreity Arecas
i{n ¥eherashtra Stete (1973) felt that "agrieulturel drought
is a situation erising out of sédverse balsnoe detween
evelilsdle soil moisture and evapo-transpiration needs of
an area, impeding normal sgriocultursl operetions end ‘
ultimately resulting in total or slmost totel fellure of
orops. "

In spite of the difficulties in defining the term
*agriocultural drought' with presision it is not disputed
that if sgrioulture is tc be suoccesaful, there must be
weter availeble to meet the evsporstion end trenspiretion

needs of the soil. Trought results when there ie adverse

8. Iiia.
9. Ibia.
10. 1Ibia,

(Above definitions ere bssed on Dr, Kotteshwaran's peper
presented at the symposium on 'Trought in Asietio Monsoon',
at Pune, W¥e have collected these definitions from the
report mentiocned above.)



belance between aveilable soil moisture and evapo-
trenspiration needs of en ares, Evapo-transpirstioa is
the lose of water vapour %o th; stmosphere in ths form of
eveporstion from soil-water surfeoes and transpiration
from plents, Evaporstion in eny region is eontrolled by
the availsbility of moisture et earth's surfese end
ebility of atmosphere to supply energy to vaporise the
water snd trensport the vspour. The basis chersoteristic
of drought is steedy rise in tempersture with absence or
severe defigieney of rainfall over & long pericd. &Evea
though drought is the funotions of interaction of several
variables such as presipitetion, temperature, winéd
velooity, sunphine, soil texture, soll molsture end
antecedent rainfall, the dominent fsotor is reinfell, total
preoipitaetion, its distribution snd verisbility end its
capaoity to meet evapo-transpirstion needs, .

2, Pry Fa

The dry fsrming sreas have been defined by the

Indian Counoil of Agrieultursl Research (ICAR; es those
receiving a reinfsll of bstween L00 mm end 1000 m2a and are
predominantly reinfed, viz,, with less then 25 per cent of
the area under irr!gatlon."

In brief, one ocen sey thet in drought prone ereas

11. Indlen Counsil of Agricultural Resesrsh. "A New

Teohnology for Prylsnd Ferming." 1Indien Agriecultursl
Resesreh Tnstitute, New 7elhi, 1970, p. 5.



there is s rainfsll defioiency end also uncertsinty
whereas the term d4ry farming represents the scenty and
uncertsin reinfeall condition along with the peculiarities
of soil conditicns sush as low retentivity, poor orgenio
matter, ete. As the dryland srees sre spread over the
length and bresdth of the country, thelr physiecel,
esocnomio, moclel snd technologlcel oherssteristics Aiffer
widely and so do their economie potentimlitiea, For
instance, at the one extrome are the trasgts whieh reseive
ressonebdly high reinfell end ere slimatioeslly es well
plaoced es aress with assured irrigetion., At the other
extreme are the areas receiving misersbly low reinfsll asnd
with inadeguete or slmost no irrigestion network, end these
arees, therefore, lask the rescuroe potentiesl unecessary
for development. In genersl, these ercas have lagged
behind the irrigsted arcaes in the cocuntry whieh have so fer
been the conly beneficieriss of greean revolutioa, The
solution to their sgrisultursel probleme lies iz the
development of éry feraing,

The Tirst exeroise thet mmst be undertaken 1z the
1dentifiesation of erees which are lieble to suffer drought
csonditions shronicelly, Verious fect finding committees
hed been set up by the Government., & survey of the eriterie

thet these comzittees selested for thils purpoze 1s given
below,



A Feot Finding Committee was sppointed in 1958
under the chairmenship of £hri N,S. Perdeseni to 1dentify
ohronically sesroity affected aress of Bombay State and
to suggest long term emelioretive measures. Thie Committes
sdopted the fcllowing eriteris for idontirieatgon of
ohronicelly ssarsity affeoted aread
(e) Rainfell.

(b) *Aonewari' end suspension of land revenue.
{e) Teaslaretion of scareity in the p-sg.

The Committes outlined the seope of cach of the
ebove oriteris end the extent to whish they had been used
in the fdentification of édrought prone sress, It
recognized the importsnce of totsl precipitetion end its
distribution in reletion to solls in identifying
chronicelly scarcity affeoted areas, in the fellowing
words:

"¥here the soil wes deep snd retentive, normsl
productivity wes generally higk anéd shorteges in the
reinfell would not ecnstitute a serious threst as in the
cese of light and non-retentive soils, where the problem
of adequate end well 4istributed water supply wes orucisl.
In the letter soils, delay in the oommenoement of reins,

resurrence of 4ry spells over & long period or absense of



reiafall at certeln orusiel points in the growth of plants

were of speoial slgnif!oanoo."z

The Committee considered the coefficlent of
variation of reinfsll of each of the importsnt monthe or
pairs of months as one of the important tools for
asgertaining the uncertsinty of reinfell. Im the shepters
on distriots, the Committee coansidered the coeffligient of
veriation in respsoct of some districts only, while in o
lerger number of éistricta, the Committee indiosted the
yesrly ené nonthly flgures of reinfell te exhibit the
uncertein ehsrsoter of reinfell in the srea, The i{important
espects of relafall pettern reiating to weexly distribution
of reinfull, its relstions with soii end oropping pattern
of ths sree wes unot econsidered in detail by this Committee,
On the othker hesnd, the Coumittee comsidered snnewsr| as e
Teiriy reliebio and convenient index of the {neldence or'
soarcity ia ihe szen, 7Tt wes frank in 1ts sdulsalon of
the carlior counment preseated by dlvergent prosedurss for
declerstion of sunewsri and soeles of suspension. Sut in
the finsl ensiysis, the Committee laid grester emphssis
end relianse on the frequenoy of suspension of land revenue
and declaration of sosroity oconditions rethsr than rainfell.

The Comm?! ttee sorsed the revenus oiroles in each taluka ia

12, Report of the Feot Findiug Comuittee (1563).
Pirector, Government Printing Publicetions end
Staticuery, “ahsrashire, Bombey, Chapter ITT, Fe Yo
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whioh ot less than 1/3 numdber of vilisges were effecled
by sosrsity or ia whioh gunewarl wes lass then L snnas,
end greded theuw in goecrdsace ¥ith tho_aunher of times
they were effected 1n the past,

This Comzittee's relisnce on sanewsri nnd
dcoleration of saareity i the passt iz fdentifying
ohronieslly scersity affested erea i& further evident from
the basis whiock it hes adopted for gredetior of sreess,
The Committes graded ehronlieslly scercity effeoted srees
only on the besis of frequency with which the ares wes
affected by soarelty ccndisious in the peet, The Committee
wag aware of the limitetlous ef sush an epproech as it
quelified the.said spproech with further modification by
saying, ®7uc o variations ia the normel yleléds and
differcnse in the system of aassessment in &l fferent reglons,
the informeticn regerding spneweri end offielel eaelnrntion:
of searaity dld net glve eomuparable ploture for el) parts
of the 5tetu.“'3 1t emphasized the noed for a study of
some specific fmotors srfesting agrisultural preoduction,
independent of sunewari. iven sfter rasoganiziang the
iimitstions, the Jeomnitiee, by end large, relfied on gnnewari
ard doolaration of seercity eomditions in the past for

fdentificstion of arees, In very few osses, the Jommittee

13. Report of the Faot Finding Committee (1960),
Tbl4, Chapter Y, p. 11,
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4iéd not consider en sres as ohronicelly scarscity affected
even when the gnnewsr]l date ané the criterie 1t hes leld
down indiocated such a recognition. The example of Niphaéd
and Lasalgson oirsles with the exception of 10 villeges
eligible to be grouped under category 'e' osn be oited;
the Committee exoluded begsuse of other consideretions
like better soil snd ineressing acresge under irrigstion,
Sut these are only exgeptions,

Xven after recognizing the subjective element in
the determinstion of annewari end its resulting srbitrery
charsater, the Committee seemed to hsve been sonstreined
by the abaence of esny other deta for the idantiriention of
ohronicelly sseroity sffected aress. The Committee
perticulerly was handicepped while i1dentifying the sreas
in Merathwade, as there was no settled system of
declarstion of gnnewarl aand decleretion of searcity
oconditions, Ultimately, these sreas were recognized in the
lowest category of ohronisally soareity affeoted srees, It
was, therefore, necesssry to probe deeper intc the main
ceusstive fastors of drought, nsmely, reiafell with
reference to snnusl raiafall, its variebility aneé its
weekly distribution in reletion to soil snd oropping
pettern of the sres in order to identify the drought prone
ereas with presision,

Hovwever, other definitions gonsidered by the Second

Irrigetion Commission (1972) need to be sonsidered to get
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an ides of the difference in its approsch as sompered to

the one edopted by the 1960 Committee, and the modifications
made by it in categorizing areas which ere drought prone.
This Committee introduced some new oriterie and rejested
some others used by the esrlier Committee (1960). An

exsminetion of its position would be desirabdle,

The Seoond Irrigation Commissicn (1972) wes set up
by the Covernment of Tndia to go into the question of future
irrigetion develcpment in the country in s ecaprehensive
msnner, By one of its terms of reference, the Commission
wae reguired to anslyse the irrigetion fecilities availeble
in the chronieslly drought affeoted and food defioit aress
and suggest essentiasl anéd ainimum irrigetion works to be
promptly underteken in these areas. 7The Commission had -
first to identify the sreas whioh could be considered es
echronically drought effested before resomzending the
measures for the minimum irrigation works. The Commission
gave consideration to the following eriteris in identifying
the drought sffected sreas:

(s) Meteorologicel date

(b) Revenue renxissions

(o) Freguency of famine or sceroity

() The avelladility of irrigetion fecilities.

Out of these considerations, the conalluion éismigsed
the method of identificstion of drought affected arees on
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the basis of snnewarl as "the subJeotive element in the

sssessment of gnneweri by village officers was so large as
to vitiete eny delinesation of drought arees based on
gnnewert.®'®

The Commission msinly relied on the meteorologlisel
deta in esdopting the criteria for drought affected ereas.
Tt sdopted the definition of 'drought’ set out by the Indie
¥eteorologieel Depertment ®ss s situation osourring in sny
sreas when the esnnusl rainfell is less then 75 ior eent of
norzal." (The Tepartment, im its paper on “iteinfell end
Troughts in Indis” published in ierch 1971 cousidered those
arcse es drought sress where the sbove phencmenca hes 20
per eent probability of coourrerce. Using the snnval snd
south-west monsoon rsinfsll date from 1901 to 1960 for
about 500 ntﬁ%iona, the above paper indloeted frequenesy of
reinfell verietions in the different perts of the goountry. )
The Commission alsc scsepted the distinotion between the
drought sreas end chronically drought affeoted eress.
(Arese where there is 40 per cent probability of nosntivo;
reinfell deperture of more than 25 per cent were identified
as chronicelly drought affested arees.) On this besis the
Comni esicn considered western part of Rajesthen end Kuteh
only as ehronicelly drought sffected arees, But the
Commission cleariy stated thet the distinstion between
drought sffected ereas end chronically édrcught sffested
areeg 18 one of degree. The Comnz'ssion's finding wes that

1h. Report of the Seoond Irrigetion Commiasion (1972).
Op.Cit. Chaspter VII, p. 172,



1h

most of the areas identified ss susceptible to drought very
olearly fell withia the arid end semi-arid nones.‘s
Chroniecally drought affected arees are fdentical with the
intensely arid zone.

The Commissicn while outlining the dimension of the
problem essumed thet the élstriets whioh receive less then
750 mm of reinfell sre liable to drought end slso further
sonsidered districts lying between 750 mm end 850 mm of
snnual reinfall as vulnersble where the reinfesll is of
doubtful efficsoy end the irrigation faoilities ere limited.

The Commission demerosted e broaéd d4rought zone by
edopting the teluks ss unit of ldentificetion and exeluded
(s) those talukss whioch lie outside the drought zone, {b)
those vhere 30 per cent or more of the oropped aress wes
under irrigation) end (o) those which comprise only a
smell portion of e distriot with an sdequate rainfall or'
irrigation.

The Government of iinhersshtre hed resognized 53

talukes (inecluding some parts of the tsluka) as ohronieslly

15. Aress hsving less than 500 mn of snnuel rainfall snd
where reinfall exceeds poteatisl evepo-transpirestion
(PET; for less thsn 2,5 months during the yeer ere
broesdly defined as erid aresa. The semi-srid asrees
ou the other hend, heve 500 to 1500 mm averege
annual reinfeall whioh exceeds PET for 2.5 to 7 moaths
in & yeer. (We have gollescted the above definition
from N,E2, Jodhe, "Prcduction Petterns end Tynemies
of Hesource Use in 4rid snd Seml-arid Tropleceal
India,” Internetionel Crop Research Tastitute for the
cemi-Arié Tropies (ICRISAT), Tisoussion Paper-k,
Fevruery 1978, p. 1.)
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scarolty sffected following the eriteria laiéd down by the
Feot Finding Committee (1960}, The Commission elemineted
g talukes out of them snd oonsidered 45 talukes es drought
effeoted. The spprossh of the Irrigetion Commisslon in
fdentifying the broad érought zone was on the vasie of
reinfelil and not on the besis of other fsetors like
enpewari., It is the reinfell and its pettern of
disctribution rélatea with the steges of orop growth end
the eropping peattern whiech eare more relevant for the effeot
of reinfell ¢n sgrisultursl production and ocnseguent
sosroity conditions,

The Commission recognized the signifiosnse of the
*timeliness of rainfell’ fn the rollouing.uordl:

*It will be notieced that the definition of drought
given .... does not tske into oonsiderstion the timeliness
of rainfell, However, because of differensce in the
cropping pattern sad distribution of raiunfell from region
to region it would be Aaiffioult toc quelify the definition
of érought with sufficient exeotness by introdueing this
olenmnt."’é

Further, the exelusion of the talukes on the ground
thet the irrigation is sveileble for 30 per cent of the
cultivable sress, though in sonformity with the unit whieh

the Comuission has edopted, 18 not proper. The parts of

16. Report of the Seoond Irrigetion Comnission (1972;.
Op. Cit, Chapter VII, p. 164.
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teluke whioh do not enjoy the proteotion sgeinst druug;ifgt
through irrigetiocn facilities reguirs to be resognized es |
érought prone provided they fsll in the broad drought zone
and exhibit the errstic charsscter of distribution of
reinfell,

The issue of delineation of sreas liasbdble to drought
wag further investigated by the Faoct Findiag Committee
(1973) eppointed by the Covernmeat of Kahersshtrs, It
fnvestigeted several variebles in its study. The oriterie

it rinelly settled on, end the reasons glvem for doing so

deserve e brief sonsideration.

defore finalizing the prosedure for 1deatificstion
of drought prone ereas the Fast Findiang Committee (1973)
hes discussed the following possible eriteris: '
1. Criteries based on causes of drought:

(a) Hormal preoipitation;

(b} Timeliness of rainfell with refercnge to

oropping pettern; and

(o, Seils,
& o0 (e) Annewarl and suspension of land revenue;

(b) Deslerstion of scersity in the past;

(e) Outtura;

(d) Marketable surplus;

(e) HMigrastion;
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(f) Fluotuation in the prioes;

(g} Foodgrains orttﬁke; and

(h) rensity of populetiom,

After disoussing tho various possiblie criteris for
faentifying the drought prone areas, the Coumittee conoludeéd
thet normsl presipitation in sn sres should be the only
eriterion which sen serve es the basis for dellneating,
broedly, a drought prone zone. This was vessuse, firstly,
the Comnittee felt that meassurement of presipitetion is
simple end datas sre available for en sxtendesd period.
Zeoondly, 1t 18 undouotedly the baesioc osuse of all droughts,
Thirdly, 1t 19 not possible to measure quantitatively in e
unigue msuner the effects of & drought siﬁuation by using
any of the other oriteris mentioned above. Fourthly, vhst
i3 reguired i3 a oriterion whieh would ecrrsotly iadloete
the area lleble to drought rather then 1dentifisation of
an erea precisely affeoted by drought iu a partioulsr yoir.
The Committee thus finslly came tc the ocnelusion thet it
should adopt normel rsinfell as the eriterion for
demaroation of & broad drought zome, The Committee also
clarified thet "It will be observed that the isohyete of
750 mm divides some of the telukas, Ia order thet the
delineation of broad drought zone on the besis of 1sohyete
dces not besome too erbitrary, this Committee has inscludesd
the remeining perts of those talukss in broesd drought zeone

where soils sre shallow and the oharegter of rainy season
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is merked by intermittent bresks even if the ralnfall
exceeds 750 mm provided the reinfell 4ces not exaced 8060
zm. The droughts may osour in areas falling outside this
region but they are of the sontingent type. Thus the
sreas beyond this region sennot be gonsidered as drought
prona."7
on the basis of the oriterion of normsl ralafell,
the Committee decided thet the sroad Arought zone shouléd
consist of the following sreas:
(@) Aress felling within the ischyete of 750 mm
(o) Arces felling within ischyete 750 mm to 800 mm,
whieh have shellow soils,

For delineating the drought zone on the besis of
normal annnsl-prooipitntion this Committes meinly relied
on the isohyetal mesp p:opartd by the Indie Meteorologlieal
Pepartment (IMD};, The map prepared by Iul is based on the
reinfall dets ocollected from & suffisiently lsrger number
of rein-gauges meinly msinteined by Stete suthority for
over five decedes, The I¥N gonsiders thet the present
nusber of rain-gauges sre ressonably sdeguete for broad
snalysis of reinfall for drewing 1sohyete., The Committee
elso, theriforo, placed relience on this msp for the

i1dentificetion of areas within broad drought zone as

17. Report of the Fect Finding Committee for Survey
of Soerasity Arems, Kehearashtre State (1973).
Cp.Cit, Vol, T, Chapter IV, p. 52,
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defined esrlier. lo doubt, sdéitional rein-gauges st
oloser intervels of spece are bound to give = finer pisture
of rainfell pettern ané may eid in oloser emslysis of the
problem of the normal precipitation anéd the pattern of
distribution of raiufall in the State,

while discussing importance of the timeliness of
reinfell to the plant growth, the Committee scaepted the
existence of at lesst 11 drought woekn's in the monsoon
season (22 weeks from Jumo to Cetober’9) as eonveaient
index for revesling the erretic oharsoter of ralnfall in
the drought zone. The number of drought weeks in the
monsoon sesson heve been indicated in raapaot of emgh
taluke, The freguenoy of the ogccurrence of 11 Arought
weeks during the lsat 15 years hes been used ag one of the
sonvenient indices for aonfirzing Arought prone shesracter
of an aree. In some oases the Committce mlso teok into .
conslderation the predominant soll type. Gencreliy the
Committes gonmidered tsluks as the nnit of identifisatioen,

with a few exceptions.

18. Acocording to Lsmdes, érouwght is su ocourrenae when
the reinfell for a week is helf of the normasl or
less wher the neormsl weekly rainfall {2 5 mm or
more,

15, The period of the south-west monsoon rainfall is
from June to Ootober and aomprises of 22 weeks,
(Besause of difficulties in getting originsl
references we have taken the sbove explanations
from the Faot Finding Committee Report (1673,
Op.Cit., p. 45.)
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The prosedure adopted by the Feot Finding Committee
for Survey of “ecercity Areas {1673}, for i1dentifying the
drought prone sreas consisted of:

f. Tdentifying a brosd drought zone on the besis of
normel annuel precipitstion indioceting water velance, The
broad 4rought zone sonsists of arees falling within the
{sohyete of 750 mm along with areas lying in the reglon
between 750 mm and 800 mm where the solils esre less retentive
of melsturs;

2. Terifying the drought prone oharasoter of arcas
falliug within the bdroad drought zone oun the bssis of
fregquenoy of osourrease of lsrge numbsr of drought weeks
{relnfell dof}oiant weeks ) in the nonloou'porioa over s
periocd of years; ang

3. Elimineting the ereas within the brosd é&rought zone
whish are sufficiently drought resistent on sceount of the
noisture rutentifa espacity of soils or whioh have beocome
drought resistent on assoount of the fasility of osmel
irrigetion from assured source nsmely the oommand of large
irrigetion csnel systems whose gross commsnds excesd 10,000
kesteares,

Apert from the totel presipitetion, its timeliness
1s cne of the most importent requirements for the growth
of plents. The growth of plents has sertein important
phaszes, viz,, (2) Sowing end germinetion; (b) Tillering
end vegetetive growth; (o) Eléworing anéd grainfilling;
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end (4) Grain &rying snd harvesting. The weter requirement
of orops et the first three stages (i.e., 8, b and o) is
very oruoisl, If there is prolonged bresk, drought
situation is oreated end ylelds are severely affected.
There oan be generslly four types of varistions in the
normsl pettern, nemely, (1) Deley in the commencement of
reins; (2) Considerably preolongeéd intermediste breesks;

(3) Very uneven distribution of rain; end (4) Feilure of
late rain.

If the commencement of rains is delayed, sowing
operations sre delayed, resulting in the reduction of the
period of orop growth and finslly atrocting the ylelas
edversely. The second and the third situations may result
in effeoting edversely the vegetative growth, resulting in
lower yields depending upon the deficiency of rainfall in
these pericds. Flowering and greain-filling stages rnqntit
adeguate reinfell, felling which the grain size snd ylelds
are sffeoted. Very early stoppage of rein mey ceuse
shrivelled greins while ocontinuence of reins lete in the
sesson is likely to ceuse lodging of orop snd reduetion in
the ylelds. The 1deal alstribution of reinfell in drought
prone ereas has to be considered in relstion to the
eropping pattern. Any varistion in thet distribdution
pertioulerly releting to the orucisl stages of growth may
result in either partiel, slmost total, or totsl fei{lure
of erops esccording to the extent of variation., In d4ry
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ferming sreas, the soil moisture is the eontrolling feotor
for plant growth,

The Second Irrigation Commission (1972} hed
econsidered the introdusticn of this oriterion as desirable
but sbandoned it on account of the complexities of the
problem which it presents, This Committee hss not
suggested sny direct and simple messure of timeliness on
socount of d4i fferent moisture retentive capascity of the
soils snd 4ifferent requirements of various srops et
erucial steges of their growth., Henoe, this Committees
sonsidered en indireot measure in the form of a large
number of deflolent weeks ocesurring in the monsoon period,
snd the frequensy of such ocourrence over e period of
years has been used to verify the drought prone charecter
of the srce felling within the brosd d4rocught zome, For
this purpose the deta relsting tec weekly distribution of
rainfeall during the south-west monsoon periocd (June to
Catober) over s period of the resent 15 yesrs wes snelysed
by this Committee,

The Sesond Irrigetion Commissicn (1972) edopted the
teluke as a unit of identificetion. This Committee slso
hes generally taken the taluke es » unit but wherever sreas
smeller than e taluke such as e revenue cirele showed
distinet change in the physiesl ohsrecteriastics particulerliy
in relstion to moisture retentive capacity of the soils ané

erop pattern, this Committee hes considered the smeller
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unit of a revenue gircle for {dentificetion. Though the
detslled information regerding predominent soll type
(perticularly peroentege of erecas covered by verious soll
types) wes not evailable, this Committee has sscertained
the general charscteristics of the soils in en ares
qualitatively from the published information in the
Gezetteers, the report of the Feot Finding Committee (1900)
an# the publiocation on soll types of the agrioultursl
department,
1.3 B tion ‘ Fa A

As per estimates given in the Fourth Plaazo dccument,
there are 128 districts in the ocountry which have low to
medium reinfell (under 1125 mm) snauelly with very limited
irrigation feacilities, These districts ecoount for nesrly
68 million heotares or sbout half of the tetel net sown
erea. Out of these 4lstriots the very high intensity dry
farming erees (i.e., with reinfell rsnging from 375 mn to
750 =m end irrigeted eres bolow 10 per cent of the oeropped
area) mainly cover oentrel perts of Rejesthen, Seurashtra
region of Gujerat end rein-shadow region of Western GChets
of Xaharashtre and lysore, Twenty-rive districts fell in
these aress sccounting for ebout 18 milliion heotsres of the

net sown srea, Out of the remaining distriots, 12 distriocts

20. Plenning Comaission, Fourth Five Year Plan (1966-74)
(The Menager of Publicetion Branoh, Government of
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alresdy heve irrigetion covering about 30 to 50 per cent
of the eropped sres anéd, honﬁp. the problem of these
distriots 18 no longer soute. The remsining 91 distriots
spresd out meinly in Andhre Prsdesh, Gujsret, Punjab,
Herysna, Madhys Predesh, lishsrashtra, ilysore, Teamil HNedu
end Ttter Pradesh represent the typicel dry ferming tracts,
1.4  Dimension of the Problem

The problems posed by drought vary from sree to
sres depending on the smount of rsinfell snd its
veriebility and also the extent to whieh irrigation has
been developed. The Irrigation Commission (1972)°
sepsrated out areas whieh ars prone to crqnght on the basis
of reinfell, irrigetion nnd such relevant sonsiderastions,
Pistricts heving less than 750 m=» of reinfell were
considered drought prone in the first ocount 77 out of 328
distriots (34 per cent of the net sown ares) were thus
singled cut. Some of these dlstriots hed feirly developed
irrigetion fesilities, Exocluding these distriots there
still remeined 50 distriets (adout ome-fourth of the
cultivated eres of the gountry). In Qadltion. some
distriets in the Stetes of hiamhsresshtre, Gujsrat, Madhye
Pradesh, Kysore, Rejasthen and Utter Fradesh received
reinfell between 750 end 850 mm. This being of doudtful
use, and irrigetion being virtuelly non-existent, these

21, Report of the Seocond Irrigstion Commission (1 2).
Op.Cit, Vol, I, Chapter V%II. PP. 157-158, KR
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aress 21lso were gonsidered es drought prone, #ith these
edditions, the d4rought prone ereas in the sountry
sonstitute sbout one-third of the net oropped aree in

the sountry.
The Conmission slso expressed its coneern over the

aoelo-eouneuiq disparities being scceantusted becsuse of

these differences in agrioultural opportéaitlou»between

the dry snd drought prone sreas on the one hsnd snd high
reinfell snd/or well irrigsted arees on the other,

1.5 ergsote ties of ltu

n "EME rrone Aress

It 18 necessary to outline the ghsrecteristios of
the drought-prone ereas pertsining to sgrioulturs before
looking intc the problems of agrlenlturai dovelopﬁent in
4ry lend regions. The cherssteristics relsting to lend
utilization, ercpped erqea end soil types are as follows:

. Land Utflizetion

Cne of the significant oharscteristic of theé drought
prone eress is the high perc&ntqgo of the eoultivable land
to the geographical eree, nemely, 81 per oent ss compared
to the Stete aversge of 60 per osent. Two ressoans sen be
attributed to this, Firstly, the marginsl and sub-merginal
land where the oultivetor ordinsrily fsces severe handioesps,
may heave been brought under the plough. Secondly, the ares
under forest i{s insignificsnt snd it, therefore, inereeses
the avelilability of cultivable lend. This, hou#ver.

aggravates the problem of soll erosion and surfsce runoff
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bessuse of the sbsence of protective vegetative cover,
2.  gropped ireas | |

Another gharacteristio of the drought prone areas is
the predominance of erece under cereals, mainly Jjowsr eand
bajre, in the cropped ereas, The peroeatage of srea under
coreals is as high as 65 per cent es egainst the State
average of 56 per ceat, Tho mein ressons for the
predominsnce cof eree under oeresls is the relucstance on the
pert of the farmers to risk s larger lnvestmeat wbich the
oultivetion of cash ercps eutails,
3. 1 Chersoteristios

The scils of drcught prone sress are deriveéd from
baseltie rock. They contain clay end free iime, On
wetting, these soils exhibit high volume expension which
results in impeding the perecletion of rein wster, The
soils oresek hesvily on édrylug, resulting in loss of
moisture snd ultimstely demaging the root system of growing
orops. In eddition, they hsve high moisture st wilting
point, The wilting point is e stage of soll molsture when
the plent begins to dry es it is uneble to extrast the
moisture whioh is held fest by the soil particles, 7The
soils heve veryiug depths whioh determine totsl aveilable
moisture for plent growth,
Zypes of Crops
(e)  Knerig

Very shallow solls whioh are unduleting ere subjeot
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to severe erosion whish results in very poor soil oover,
Tue to their limited depth, shellow soils have very low
molsture holding eepreity. Cenerally the orops like bejras,
green grah, blegk gram end groundnut sre grown in the
kherif sesson when the resins in June, July anéd August
seturste the soll profile. But the succes2 of these orops
largely Aepends on the distributios of raiz and duretion of
ary spelils,

The medium deep soils are heevy in texture end are
more moistvre retentive, Therefore, these soils ere
generelly put under suesh orops as groundnut, red-grsm and
bajra in kherif, Hut the kharif erepping_en theae scils
is risky on ageount of high probabiliity of ccourrence of
- dry epells,

(b}  Rabl

¥edium deep soils snd deep solls ere geanerslly pui
under radi erops, Jower is the predominant rabi orop.

Next in importence is gram, #¥ixed eropping is also followsed
by putting safflower slong with jowar, The drainage of
these soils 18 moderstely low end infiltration rate i1s also
low, lience, rain weter dces not saturate the profile
easily. The succesa of rabi eropping in these soils,
therefore, depends uwpon the extent of precipitation in the
months of September and Cotober. Teep rooted srops such as
gram, sefflower end sunflower are more sulted for extrasstion

of moisture from lower layers,
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In brief, one ocasn say that the most relevent

oherscteristics of the 4rought prone areas are as follows:

3.
ko

S.
6.

7.
8.
9.

1.6

Intensive reinfsll interspersed with
unprediotadble droughts.

Relatively short reiny season.

Kighly verieble reinfell during the rainy seascn,
High evepo-transpiretion rates througbout the
growing seasoun,

Low soll orgenic nstier content,

iow infiltretion cepsoity of solle.

Greet water erosion hazerd.

lLimited oepitel rescurses,

Meinly enimel or humaz lsbour power soureces.

Simply stated, there sre two major problems fecing

most of the fermers living in these reglons:

1.

2,

Problem of very low snnusl precipitation, its
uneertainty and oonseguent low and unstabdle
orop yields.

An socelerating rete of soil ercsion,

Very low end uncertein reinfall insresses the risk

of oultivaticn, Therefore, to stebilize ferm ineome in

this ares, a three-pronged sirategy of agricultursl

development hes been suggested by the Faot Finding *

Committee (1973).22 The strategy suggzested is as under:

22.

Report of the Fast Finding Comm!ttee for “urvey of the
Searoity Arems, ikaharashtra Stete (1973). Vol. I,
Chepter X, p. 186. Op.Cit,
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1e Suitedble srops may have to be sdopted to sult
the type of soil and its moisture retentive
oapaoity.

2, Methods of eultivation roqﬁire reorientation to
sult the conditlon in Arought prone sress in the
1ight of the results of research avalleble from
time to time,

3. Integrsted programme for 4ry land development
snd water hervesting should be teken up,

The Try Farming Researoh EStetion, Sholepur, hes
cerried cut resesroh work %n evolviag suitadle eropping
for the dry faraing sreaz, The Researsh Station
recomaended the following cropping in the drought prone
areas adscrding to the type cof uoil.23

| 1 ¥ Shel Sells )
These solls are mostly observed i2 the upper ridges

snd ere undultsting and subjeat to ssvere srosion. These
soils are uafit for oultivation =2nd osn only be put under
grasses sush as 3Blus-panioc snd Harvolngr The average yleld
of gress cn such solls is about 6-7 tons per hectare.

2. Shellow Zolls
Thess zoils oscur con rolling pleins with = slope

range of 3-8 per aent snd even mere, DPue to ites limited

23. ¥%e have token the ebove resomrendetions from the

verious published and unpublished reports of the
Reseersh Station,
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depth the soll hes low moisture holding oepecity. The
rainfell in June snd July‘genorally saturates the soll
profile end hense kharif orops csn be growa. With the
later showers in August end September the arops oan be
grown with the sooumulating soll molsture, [Mense, the
shsllow soils ere more suitsble to kherif orops suech es
bajrs, groundmut, sunflower, tur end other pulses by
following the methed of strip oropping. The orop rotetion
osn be first yeer bsjra, sesoond yesr groundaut, third yeer
sunfiower resuiting in e three-year rotetion.
3. T'e Soils

These solls oen be grouped further into medium deep
upto 4S5 oms end moderetely deep upto 90 oms., The scils
having 45 oms depth heve limited moisture holding cspeoity
snd reguire less reinfall fer saturating the asolli profile
and henoe these solls osn be put under kharif oropping. |
The moderately deep soils sre heavy snd heage &iffioult to
gow in the kharif season., Hense rabdl eropping is possibdle
in these solls, If the d4istribution of reinfsll is proper
ia June, July and fugnst and laser psrt of September, then
both kharif esnd redi oropping 1s possible, Kharif srops
l1iks bajre, groundmat, sunflower, tur, mung, udid snd rebi
arops like jowsr, grem, sunflower and safflower oen be grown

on thess aoils, While roteting the orops the aseresls should

follew the legumes,
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b Dsep Soils

These soils ccour in low-lying erees at the extreme
end of the wetershed. The dreinege and the infiltration
rate of these scils is low, hence the early rain do not
seturate the whole of the soil profile eesily., Koderate
to heevy rains in September or Cotober ssturetes the soils
ené henoce oaly rsbl coropping is possible. Teep rooted orops
such 8s grem, safflower end sunfiower sere more sulted for
extrsotion of moisture from lower layers.

The eriterie for solcotion of orops in the drought
prone areas should be es follows:

(o) Short Turation |

Uneven and untimely distridution of reinfsll 1s the
cshersoteristic of drought prone erees, If the durstion of
erop is long the prodabdility of oocurrence of stress during
the maturity period of erop growth 1s high ené this arfeoin
the yields séversely, If the growth period iz shortened,
the shences of overcoming this stress ere more, Therefore,
an importent criterion for selection of erop should be its
short duration end early mesturity.

(b)  Photo-Imsensitivity

As 8 rule, plents require sertsin smount of sunlight
for their normel growth. Certein verieties of plents ere
80 sensitive to this factor thet in the absence of sdequate
sunlight, the duration of their growth is shortened, thereby
resulting in reduotion in the out turn, In the drought
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prone sress due to the erratis neture of westher, the
avellebility of reguired sunlight during the perliod of erop
growth mey very. To overcome this aiffioulty, it is
necessary to evolve varieties of orops whioch een sustein
feirly normsl growth even under condition of varying
aveilability of sunlight. Such verieties of orops are
cslled phote-insensitive,
(o) t t te

The plents heving strong root system gen extreet the
soil molsture from larger asres of soil end cen give better
yields as compared with the plants having e shallow root
system, Sugh orops ean generally withstand long Ary spells,
(4)  Type of.Solls

| Type of soil with psrticuler reference to its depth

is enother importsnt determinant governing the selestion of
orops, The detells of soil type end suitadility of craps‘
in the psrtisular type of socil have been Aisoussed sbove,

Given that some areas in the sountry sre prone to
drought conditions as pointed ocut by the seversl indigators
desoribed eerlier, the juestion i{mmediately srises as to
whether some method of ellevisting these conditions oan be
devised. That there 1s en imperative for such messuree is
obviouz; for imbealsnce in regionsl development ss between
these end the other sress which were benefited by the Green
Revolution of the 19602 has wide-ranging socio-esonomis

reperoussions. The Guestion of the feasibility of Trylend
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ferming hes, s a result, gsined high importsnee. The
basis for resesrsh in this field ought to be mede explieit
at this Jjuneture.
1.7 se se T

As fer back as 1880, the First Femine Commission hed
recomnended that protestive irrigetion projests be taken up
by the State for the bemefit of the dryland treots,
Researoh efforts st enhaneing the produstivity of crops
grown under rsinfed conditions were initiated in this
country ss fer bsock es 1505 with the esteblishment of the
Imperiel (now Indien) Counoll of Agriculturel Kesearsh,
However, the rirst systemstic efforts on seientifie lines
were initieted by Kenitkar in 1926, who, after satisfestory
triels both on experimental farms and on fermers' flelds,
evolved e peokege of prastices suitsble for jower in the
Sombey FProvinse., Suitable modifications were mode from -
tize to time in 4ifferent elements of this paokege.
Similer packeges of practices were also suggested for the
dry trascts of Hyderabsd (Ralohur), the Madras Provinoce
(Hajeri} and Rorth Indis (Rohtsk) in course of time, But
a well-orgenized sotion programme for the edoption of at
lenst some of the Ary ferming prastices was teken up oniy
in chnranhtrc.zh Few years later the Royel Commission

(1928) emphesized the importense of the development of 4ry

24. Indlen Couneil of Agricultursl Resesrsh. A lNew
Teshnology for Prylend Farming (1970), p.3, Op.Cit,
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ferzing snd observed "..... it happeuns, morecver, that
those orops that have received least attention sush es
millets are emongst the typieal erops in most of the
unirrigeted distriots., The problems of oultivaetion in
such trasots in which orops ers entirely dependent upon
reinfall sre, in our opinicn, deserving of far oloser
ettention than they have received from the agrioulturel
ncpartnonts."25

A few years later the then Imperiel (now Indien)
Counocil of Agriocultursal Research (ICAR) spomsored an
integrated reseasrch sscheme under which research work on
variocus aspects of 4ry farming waes initiated st five
regionel centres, viz., Sholepur end Bijepur in 1633,
Reichur end Hejeri in 1934 and Rchtek in 1G35.

With the beginning of the ere of planning, the
problem of 4ry farming, though not entirely forgotten, dié
not receive the attention it deserved, The Third Flan é4ia
refer to the soncentrated efforts needed to ensble the
millions of Ary fermers to partiscipste, on a large soale,
in progremmes of development of a&ry rarn!ng.26 However,

the progrsmmes of the Flen concentreted on the quisk

25, Xenitker K.V, Dry Ferming in Indie (Indian Council
of Agricultural Resesrsh, New Telhi, 1969, 2na
Beition), p.2.

26. Plenning Commission. Third Pive Yesr Plan (The
:annf;rsgr Fublication, Government of Indle, 1961),
Pe -, .
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ylelding strategy of Intemsive Agricultursl Tistriot
Progremae (IADP), Intensive Agricultural Ares Programme
(TAAP) end High Yielding Verietles rrogremme (BYVF; whieoh
helped soocelerate the green revolution.

with the green ravalntlonz7 becoming & reality,
there arose the problea of imbelence in the development
of irrigsted snd drylend egrioulture., The new needs whieh
formed the besis of the Green Revolution rejuired other
faotors for greater produstion,

"The introduoticn of hybrids snd high ylelding
veriety of seeds of most of the importent ceresls grown in
the country is expeoted to make s besio difference inm the
prospects of sgricultural development., The relevant
sherecteristiec of these seeds 1s thet they ere far more
responsive to the spplicetion of plant autrients to the
soil, in terms of yleld per scre, HNesturslly, this
requires sssured, edequete and timely weter supply te the
fields growing these orops. This eondition would limit
the srea that can be put under these improved varieties of
cereals to lends thet have either adeguete irrigastion
fecilities or regceive asdequate snd timely preoipitation in
the growing season. The question of edequacy end timeliness
of preocipitation will depend not only on the perticuler

erop, but alsc on the scil ecncerned, end will, therefore,

27. CGreen revolution teshnology refers to the high
yieléding veriettes,
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very from region to rogion."23

Commenting on the unequsl opportunities end incomes
oreeted snd eccentusted by the green revelution, Jakhade
observes: "..... if new technology dring sbout s major
aggregate inoreese in produstion ..... this region {ory
region) for which no innovetion hes been evolved, will
heve no edvantage of insoreeseé efflioiency end reduced cost
in produstivity, dbut still will be affected by the deoline
in the priees, Henoe, in this region incomes may decline
in sn ebsolute as well a3 relative sense, *29

The growing éisparities in the economie
opportunities and inoome between these trasts and those
witk sssured irrigetion end/or high rainfell are so great
end slaraing thet ¥.S5. SweminsthanQ rightly oonsiders the
development and deployment of & new techamology for dry
ferming an urgent sooic-economle necessity.

To sum up, these srees (4ry) heve lsgged behind the
irrigested ercas in the country whioh heve sc fsr been the

only beneficieries of the green revolution, The solution

28. Reth N, %A Note on Pry Agriculturel Reglons snd
Small Fermers with Speoiel Reference to lkishersshtrs,”
(Unpudblished). Gokhele Institute of Politice ena
Xoonomios, Pune, 1969, p. 1.

2G5, Jakhade V.M, "“Agrioculturel Development and Tneome
T™stribution,”® Indian Journal of Agrisultural
Eoonomies, Vol. XXV, Ko. 1, Jenuery-lereh 1970, p. k.

30. Swaminathen ¥.5, "Pinenoing Agriculture,” The
Agriculturel Finsnee Jorporstion Ltd4,, Vol, III,
2 July 1971, p. 41,
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to their egriocultural problems 1ies in the development of

dry ferming.
Alermed by sueh eonsiderations, the Fourth Five

Year Plan specifiocslly emphasized the urgent need for
oreating oirocumstences thet would enable the hitherte
neglected dry fermers %o mesningfully pertiecipate in the
agricultursl development preocua." The policy wes sought
to be translsted into sotion through (1) the All Indile
Coordinasted Rosoaioh Projeat for Trylend Agrioulture
sanotioned by the Tndisn Council of Agricultural Hesesrsch
in 1970, (2) 8s.20 erore centrally sponsored Fourth Plan
Scheme, viz., the Integrated Trylend Pilot_rovolopment
Projeect. The projeot enviseged the improvement of
agrioulture through 24 pillot projests by adopting s two-
pronged approsch of undertsking resesroh for evolving
suitable crop varieties and releted sgronomio practices, )
end the prsctiocel applicstion of results of avsilable
knewledge in this fleld, The ICAR resesroh centres,
losated in the proximity of the pilot projeots, were teo
provide the requisite technleal supervision. Two of sueh
pllot projeats were ssnotioned in the State of Xehareshtre,
one at Mandrup in Sholapur dlstriet (Ostober 1970) end
snother in five villeges in Akola distriot (Zugust 1971).

It was contemplated to cover en erea of 3,200 heoteres of

31. Plenuning Comnission, Fourth Five Year Plan 1969-74.
p.112, Op.Cit,
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s sub-watershed in esch of the projeot with integrated
drylend preetices iz s period of four yeears in e yhu-uc
menner., The meln oomponents of the sgheme were:
{1 Intensive reseerch for evolving teshniques whioh
would give nn:inuﬁ returns from the avelleble goll ané
molsture resources in the Ary areas. Among others, this
inciundes reseercsh cn suitable arcps, soll and weiler
menegewent, weter harvesting end suiteble implemants,
(2) Prasticel spplicetion of the result of avallsble
knowledge on soil and weter oenzervstion practices,
cultivetion of Arought tolerant and short duratien
varieties of erops, new technicues of applicstion of
fertilizers ingluding foliar spraying, adoption of plant
proteation measures, ete., with necesaary infrastruoture
end treinlng.
1.8  The Puysicel Progremme in Pilot Projests

The new strategy of development of dryland aress
requires more deteiled end integrated planning, exssution
and supervision, The mein emphasis is leid on treeting
the land socoréding to its aeed and using it scocrding to
its land use cepability to keep it permensutly produstive
whils in soonomis use, This objective is sucecessfully
echieved when whole wstershed/sub-watershed is suitsbly
treeied 1n en integrated manner and satursted besis. These

projects aim at this end. The items of physiosl programme
are as under:
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(e) Leng Pevelopment

This inoludes soil coaservetion, land greding,
ploughing, ete., . Soil conservation is the basic need of
lené® end without bdunding, lend levelling enéd other
proteative practices, & permenent system of sgriculture
ocsnnot be sustained. Soil end water conservation work
results in permanent benefit oy praviding e seoure
foundetion for reinfod sgriculture, Purther, the
programme of dunéding, land levelling and other similer
eonservetion works are sxeguted by msnual labour and
generate s large amcunt ef losesl employment,

(b) Weter Hsrvesting “rsstiges .

These inolude ferzponds, flooding schemes, nale
diversion, persolaticm tenks, ete, Most of the reinfeil
in 4ry eress 1s rocsived during the south-west monsoon
pericd snd beceuse of the poor strusture end undfuleting
topography, much of the molsture 1s lost, TUrgernt steps
are, therefore, ueeded for Adevelopment ené popularization
of weter harvesting technigues. If rein water cen be stored
for one or two protective irrigations during Arought spells,
consideresble progress cen dbe achieved in increesing the
yield of kherif es well es rabi crops.

(o)  ¥imor Irrigetion

Tapping of groundwater 1s highly essontiasl for

supporting Aryland egrieulturo and therefore the prosraime

of sinking of new wells, repsirs/rencvetioa of olé weolls,
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eto., 18 given due importsnoe in the physiesl programme
under the drylend project.

(8) Improved Agrisultural Praotiges

These inslude introduvetion of érought tolerant short
duration verieties, spplicstion of fertilizers, adoption
of egronomiosl preotises like oontour oultivetion, strip
oropping, eddition of orgenic matter, good orop protection
ané improved tillsge end soil managemeont,
(e) Infrastruocture

Farmers' educetion is en importeant tool in asdvossting
end populerizing new dry farming teohnijues among the
csultivsators, Crop demonstrations, Aemonstrstion of
improved implements and farmers training play sn importent
role in disseminating informetion on improved éryland
sgrioculture to the oultivators and therefore fermers’
edusation is sn integral pert of the drylend projests thet
are presently operated,
(f)  Supportieg Gogupation

This inoludes snimsl husbsndry, poultry, deiry
devel opment, eto. These supporting cosupaticns ere
essentiel to ineremse ingome of the partieipeting fermers
and also provide wholesome snéd nutrient diet. The detslls
of suoh programmes very from erea to erce »und as such are
deoided and planned by the project implementetion somsittee.
Ingentives

48 the fermers in the dryland sreas are goneraily
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poor, following inocentives in the shape of loans snd

subsidies are provided to them in this sgheme to exsoute
the work.

(1}  Inputs

s:ca/rortllizors/peatioiaes are given to the fermers
et 50 per cent subsidy during the first yeer end 25 per
cent subsidy during the second year, For introdustion of
new erops 100 per cent grant les ziven for seeéd, loen
portion is to te obtained from the institutionel finance,
(£4) Permenent Works

Yor scil conservetion and land development there
is 75 per cent long term loen and 25 per cent grant. For
programnes under water harvesting 100 per sent grant is
given by the Covernment of Tadie,
(111) e icns end T

Sinoe this iz mainly s demcnstratiocn-cum-treining .
sgheme, 100 per cent grent is glven under these two items,
(1v)  Foller Spraying

Under this item the cost of ures is subsidized te
the extent of 50 per sent,
(v)  Mioor Irrigation

There 18 75 per aent loan snd 25 per oent subsidy.
For sprinkler irrigetion, if it is undiertaken on community
basis, it is given only es s loan, Tndividusl fermers are

given 50 per cent losn end 50 per sent subsidy. -
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(vi) Animal Husbandry

Grant and losn in the retio of 1:2 ere given to the
deserving farmers heving holding of 10 sores or less,
Regesreh Findings

Crop resesrch hes indliocsted the followiang orops for
sd@option in scereity area (Sholepur end the likej:

- e W W W@ @ m W W o W W@ W & W W W W G W P S W @ @ W W D P °»

g:. Crop Existing Proposed
Kharif
1. 3airs Losel N-28-15 HB-3
2, Groundnut iocal 83-X1
K=l=11
3. Redgrem T-84 T-184
b Green Gram Jelgeaon 781 HY=4S5
5. Cowpeeas , - c-152
Rebi
1. Jowary KP-1§ He35-1
Msldandi locel
2, Orem Loocal K-59
3. Wheat Locel H-59 Keslyen Sons
b Sefflower Looel N-62-8
A=300-7-13-3
5. Sunflower No orop EC-68413
6. Got ton Laxmi Laxmi (mo ohenge)
7. Grass Loosl Blue panie

unrvol-p

-
.‘---—---”--‘-“-‘------—--—
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The demonstration plots es per the new technology,
were leld on the eultivetors fields during the yeer 1973-74.
The results of some of the demcnstration plots conduoted
et Mandrup during the year 1973-74 gave encoursging

results; they are given below:

{Yiel2 Q/Ha)
gr: - ;n;o-o; ) -ﬁin;r;et Averege of Averasge Highest
No. eorop average the oulti- of the yield of
vators' Temonstre- Temonstra-
field this tion plots tion plots
o yoeor
1. Hy. Bajrs 1.80 3. 14 15,34 42.05
2, Green gram 2,00 3.03 9.7 17.12
3. Groundnut 3.75 3.00 12.05 20.00
b Sunrlowor' No orop No erop 5. 00 6.00
ble

Monogulture has been the rule becsuse of treditional
verieties, With the sveilebility of drought tolersnt short
durstion verieties it 1s now possible to teke two orops {n
the seme year profitebly wherever conditions permit, In
Menérup, a crop conbination of Hy. Bejra (HB-3) snd grem
(M=59) wes oconsidered most remunerative, 4n elternate
combination {2 identified s ioong (Jelgson 871) and redbi
Jowsr (%~35-1). By. Jowar (CliS-1) hed not proved benefiolisl
| becruse of the attssck of shootfly in the esrly stage,
Sunflower osme in handy ss mid-season correction,

In the paskege of drylend preotices, sontour
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oultivetion, using the lsnd eccordiag to its oaspebility end
optimum plant population are es important es other practioces
and directly or indirectly help in stepping up orop yleld.
These practices do not generally cost money but they hed not
been oonvinoingly snd adequately demcnstrated to the
oultivetors. These simple items, if followed, would sustein
the orop production even during adverse climestio cenditions:
(1)  Comtour Cultivation

Oropping up sné down the slope is a ususl sight,
This leads to erosion due to rains and lapoverishment of
the soil. Contour gultivetion sbstrsats runoff end helps
in uniform spplications of water all over the ersa,
(2) the Land aa Its bili

It is usuelly seen that the lsnd 18 not useéd
esoording to its land use ospebility. The shellow soils
which ere suitable eithoer for pessture or minor uillets nr;
used for srop like jowar or cotton whioh it gsnnot sustein
and ultimetely gives poor yield.
(3)  Optimwm Plant Populstion

Sowing by couventionsl seed-drills gilves s very
defeotive eand un-uniforam orop stend. Sometimes 1t 1s too
thiock snd sometimes too spearse or combinstion of both,
This sdversely sffeots the yleld in spite of following the
other presctises. Optimuam plent populetion een be obteined
~ by uniform end proper sowing by the help of mechenigsl
seed-drills, Good mochenicml seed-drill, spesielly bullook
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drewn, whioh would help uaiforz sowing needs to be
{nnoveted end needs to be made aveilable tc the ocultivators
at s ressonable price,

'Some of the lend development end weter hervesting
teshnigues reguired still further refining and its
egonomics tested, After sll, orop production depends on
good soil-water-gorop reletionship. In the scordinated
research projeot, mein emphasis wes given on crop researoh,
but orop researsh alone osnnot achieve the goasl, In the
scheme of erop production, soll and water mensgement pleys
& besis role and needs equal ottantlon.32
1.9 Previous Studies on Prylend Agriculture

There are Guite e few studies on problems of ary
ferming, the reviews sre grouped under 4ifrferent sudjest
heads, Naturally, this division is not mutually exelusive,
However, for bringing out the mein problem in gherp tccns;
this division 1s helpful.

1. Some sgholars sonsentrsted their attention on the
tvo-fold problems of instebility snd grewth in dry farming
areas and on development of erid agriculture while others

have attempted to disouss the nsture end extent of yleld,

32. The informetion sbout the Integreted Trylend
Agrioulturel Development Frojeet, Mandrup, whiech is
glven here, is teken from the unpublished note, viz.,
"Pilot Projeots for Integreted "ry Land Agrioulturel
Tevelopment," which wes made availeble by the Projeot
Cfficer, IDLAT Projeot, iendrup {Sholapur), at the
time of personsl visit to their office.
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an® inoome veriebility. Messures sush 8s erop insuranoe,
{mproved breeds of miloh enimsls, ete., ere suggested to
reduse income instedility.

Joaha ané Purchit’? have putforth their sttemtion
on the two-fold problems of instsbility ané growth in Ary
ferming aress. They properly set forth the problem of
erop yleld instebility a2nd surveyed the effeots of weesther
veriability on some major erops in the dry (arid) region
of Rejasthen, The soerfieient of veristion is teken as e
mesusure of crop yleld instebility., After having meantioned
the 'timo honoured' dsviees like diversification, ete., as
edjustment devices to o rop yield instebility, the anthors
come forward to suggest romediel measures such as ingroessed
irrigation feellities, bunding, shelter belts, wind breeks
and perennial grasa farming.

%, K, Shingnro" used only yleld end prioce dats ror‘
e period of 5 years ({1951-56). He rightly pointed out thet
nigh eorreletion between prices of different crops makes
price stability d4irficult. Then he switches over to erop

yleld and gross inoome correlations, without stating eny

33, Jodha KE,8, end Purchit £,9, “Weether snd Crop
Inntohllity in the Try chion of Kejesthen,” Indien
0 ] D tural HOMLC Vcl m' No. ‘
COnfaranoe Hulbor ’ OQtabor-heoambar 1971,
PP. 266-295,

- 3b. Fingere M.K. "Mversificstion of Cropping to Boenoo

Instebility in Pry Ferming Ares of Naharsshirs
IJAE (Confererce Number), ¥
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meeningful relevance to the problem of erop yleld/income
{astablility.

N.82, Jodha35 emphesized the need for a new approech
to the development of erid egrioculture end ergueé that
unscientifie use of erid lends through overgrezing end
ploughing for e leng time in Rejesthen has disturbed the
ecoiogical equilidrium of nature resulting into the
operstion of law of é&iminishiag returas.
¢;g. Por profitable exploitstion of drylsnds some
rescarch workers have leid the emphasis on the management
of soils and effislient water use, while others felt that
epart {rom the liaitstions imposed from iow end uncertein
moistare levels, the missing liuks in elevating end |
stabliiziong yields of relafed agriouliure have veen non-
evelilability of suitable verieties of orops, eropping
patterns end the necessery paokege of presotices, e.g.,
weiotenence of optimal plent populations, eppllicsation of
fertilizers end pestioldes, eto., for sugh areas.

| In regard to this first asjor issue G, Kriahnannrthy36
has opined thaet the average yleld of eny rsinfed srop in
the scersity eres of Aaédhra Prsdesh, lysore, kadras snd

35. Jodna R.8. "Tevelopment of Arild Agriosulture -- Need

for e New Approash,” I J 8 ul 1
g%gggglgg. Vol. XXVI, &o. 4 (Couferense Number),
tober-Tecember 1971, pp. 361-362 eng 362-363.

36. Krishnemurthy C. "HNew Hope for Try Farming Arees
of Andhre end Kyscre," Indlen Ferming, Vol., 18,
Ko. 5, August 1908, pp. 30-32,



48

Mehereshtra 18 in the order of 200 kgs to 500 kgs per
heotare. The most obviocus need is to conserve moisture,
yet even after bunding sné edoption of the 4ry farming
prsctices the yleld incresse wes ebout 15 to 20 per cent,
not spectassular enough to eateh the eye of the fermers,
Meny of the pest attempts to inorease orop production
through menuring ené fertilizetion were more or less
unsucoesaful. The response wes either not there or wea not
esonomie. #coording to him the reason thet led to this
state of sffairs was thet practicelly no atteation wes peid
to utilize efficiently the moisture stored in the soll,
Thus, elthough the conservetion praotioces resulted in
insreased storege of moisture, they d4i¢ not result in
higher ilold of orops.

, C. Krithnaamrth137 further observed that the wsakest
link in the ghein of fesotors affesting orop production in.
the sgereity srees, are the orcp varieties. Radi erops
ere the rule in the bleok soils whish sre dependent
entirely on the moisture (from the south-west monsoon)
stored in the soil. It wes ealso observed that some time
eround the third week of Teoember or the rirst wcei of
Jenuary the soils bdegin to develop orscks and the rate of
moisture depletion becomes extremely rapid. The defest with

the populer verieties, like H-1 Jower end W-1 Cotton es in

37. 1Ibld., pp. 30-32.
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Bellsry treot, is that they ere of long durstion and suffer
from drought at the most eruciel stege of flowering or
esrly fruit formation. The obvious soluticn suggested by
the suthor is short duration verieties whieh enter
meturstion stsge by the tine moisture becomes oritiocsl,

Krlshnnnnrthy3c slso pointed out thest it is wasteful
to welt for the onset of the monsoon for tillage es this
invariebly delesys sowing. Ke expleined that low monetary
{nputs such as post-hervest tillage, choice of auiteble
erops ané varieties, early sowing with optimum plent
population density snd weed oocntrol are preraguisites.
They are to be mastered before sesh inputs suoch as
fertilizers, pleant protection, ets., are introdused.
Ctherwise, cssh inputs might not pay.

In ecnnection with the seme sspect desoribed abovo!
M.8, Sucuinnth0339 cbgserved: "..... thet the oarlier
efforts in the field of drylend ferming were largely
restricted to soil end moisture conservaticn messures,
These steps whish cculd inoremsse yleld ané income by 10 to
15 per cent feiled to exert a eatalytio effeot on the minds
of the ferming community enéd oonsequently &1& not ostoh on.

Thus whst 1s needed in these arees is a synergistio paokage

38. 1Ivla.
39. Sweminathan 1.5, "New Teschnigues for Trylend
Ferming, " iou rel Gituest s April

1970-lareh 1971, pp. 3I~k.
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of preeotices which eouléd help tc at leest double the best
yielé obteined now, Reant reseersh hes shown that epert
from the limitetions imposed by low and unoertein moisture
level, the missing link in elevating and stabilizing yleléd
of reinfed sgriculture heve been the nen-availability of
orop verieties of suiteble durations and growth rhythm,
poor plent populetion, ebsence of attention to reotifying
the defeats 1a soil struscture, improper tillege, leok of
applicaticon of nutrients anéd plent protestion procedures,
poor storage snd marketing. In aéditicn, problema 1like
fragneatation of holding and& leck of orgenized supply of
fnputs mede the few steps teken in the post in the fleld
of soil and motsture eonservation even less effestive then
they might have otherwise deen."

3. In regard to financial saspeocts of =24option of 4ry
farming technology Krishnaswam! snd Patol“o {identified the
varisbility of the known dry farming teshnology and
estimeted the magnitude of finance for i{ts wider sdoption,
The contention behind it is that the aveilsble Ary farming
teshnoiogy wmeet the veriability eriterie of simplieity,
scceptebility end feesidility in terms of imputs
evailability snd profitebility. To meet the finsncial

k0. KErishnaswami 1,5,, and Petel K,V, "Viebility of

Aveileble Try Farming Technolcgy end Some Flnsneial
éspeots of Tts Adoption in Seolonted Villeges iIn

Mysore Stete,” Indian Journsl of Agrioultural
Egonomies, Vol. XXVI, Neo., 4, (Conferenpe Number),

Ostober-"esember 1971, pp. 368-369.
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requirements necessary for stepping up the technological
levels of lower adcpters, the nstionalizeéd benking seotor
i{s suggested es & lending souroe, since the performence of
cooperstive oredit institutions, socording to them, has not
been impressive in the past,

Te sum up, sttexpts were made by the verious suthors
to show how importent it is to seleat & orop veriety to
overgome the limitetions set by the soil moisture,
fmportence of package of presctices, ete., for drylend
ferming. Finsnoiel aspects are also importent for edcption
of various dry ferming teshniques. In short, & new agronomy
has, therefors, to play en sative role if we ere to elevate
the yleld levels of theses regions,

1.10 The Present Study

A short review of the previous studies on drylend ‘
agrioulture is given in the present chepter. By end
large, the proble.:s fasced have boen looked into in
isoletion. The present study mekes en effort at exemining
the results of s set of messures snd preotices, advopoated
by the reseesrsh stetions on an sstual ferming sree in a ary
egriculturel region. The projeot (ITLAD} propesgates the
adopticn of these technigues at the cultivetors level snd
it may be agreed thet in the ultimate anelysis sdoption of
these teshniques by the oultivetors will largely depend on
their own essessment of the benefits endowed by the

edoption of these teshnigues on their own fields, 1Ian this
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study we meke an effort to examine the experiense of
fermers at their farm level of the effect of the various
measures for improving drylend ferming sdvoosted by the
Researsh Stetion. The mein thrust is the economio
worthwhileness of these measures. In addition, effort
is slso made to examine the resction of farmers to the
dirferent messures asdvosated.
1,11  The Objestives of the Study
(1) To study the extent of adoption of various ary
ferming techniques by the ssmple farmers from the Integrsted
rry Lend Agrieultural Nevelopment Project, Mendrup, distriet
Sholapur,
(1¢) To study the ecoonomie benefits eoorued by these
semple farmers by adopting vericus dryland technigues,
(111) To study the feotors effeoting the sdoption or
non-sdoption of the dryland teshniques,
(iv) To exemine the feesibility of various soil
sonservation/land development snd water harvesting messures,
1.12  The Ples of sork

This study inoludes in all eight ohapters. The
Segond Chapter sims et briefly desoribing the beokground
econdi tion of the INLAM™ Project, Mendrup. In the same
chapter we also d4iscuss the plan of survey, its design end
e brief methodology. An attempt is mede in Chepter IIT to
essess the economio viedility of varicue improved

agronomiocel prsotices recommended for &rylend farming.
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The viebility has been assessed both by quslitative end
quantitative snalysis. Ia Chapters IV to VII, we estimate
the soeial returns snd costs of the soll soaservetica/
lend development and weter hervesting schemes., The sechemes
ere nsle-treining, msle-cheok, drsinege end ferzpoads.

To assess the escnomie eofficery of these sshemes we have
caloulated the benefit-cost retios for the respective
schemss, The eighth is the consluding chepter,



The foous of this shapter is on the agro-sclimatio
profiles of the Integrated Try Land Agrionltural Tevelopment
Project, Mendrup, Tistriet Sholspur. In prepering these
profiles emphasis is laid on the following inter-related
sgro-climatie dimensions. The dste used in this ehapter
hsve been teken from verious published anéd unpublished

reports that were mede aveilable by the project suthorities,

2.1 Agro-Egologigal Festures
(1) Location

Integrated Pry Land Agrioulturel Development Frojest
is logeted et villege iisndrup in South Sholepur Teheil,
PMstriect Sholepur. The ares of the proJeog starts from 18
km from Sholapur oity snd 24 km frox Agricultural Researech
Ststion, Sholepur, where All-Indis Coordineted Researsh
Projest for Try Lend Agrioulture, Mein Centre, Sheolepur,
is locsted. The sres of the projest spresds over parts of
four villeges, viz., Mendrup, Wedekhel, Weng! end Handni,
upto the year 1975-76. Villege Wengi f{s= to the north end
village Wadekbal to the north-eest while the village Nandni
to the south-east of village ifandrup. The river Sins flows
on the northern boundery of the villege Wang!l from west to
east. The totel sres covered by the projeot upte 1975-76
is 5156 heoteres. As per the guideline of the soheme,
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every yeer thers should bi {nolusion of 800 heotesres of
sres in the projeot watershed. The yearwise (eanuel)
coverage of erea (with some other details e.g., totsl
oultiveble area, noa-sultivable ares, eto.) by the project
i{s not given here beoeuse of non-availability of all the
annusl reports, i.e., froﬁ 1970-71 to 1975-76. The detalls
of the srea inoluded in the brojaet during 1973-74, 1974~75
end 1975-76 sre presented in Table Z.1.

Table 2.1 shows that the area inoluded in the
projest (watershed) during the yeer 1970-71 is being
continued upte the yeer 1973-74. The aveilable reperts
for the years 1970-71 (bluepriat) emd 1973-74 (ennuel
report) toc support the sbove fact., The oultiveble eree
govered by the projeect from village Wedakbsl sné Wengtl,
upto the yesr 1973-74, had come down in the years 1974-75
snd 1975-76. The reasona for this sre not mentioned -
anyvhere in the reports. Area for the village Nendni hes
been inoluded in the project during the year 1975-76 omly,
(2) Climate

The sgro-eclimate of the projest villages is semi-
sriéd, The yesr ecen be divided into three seasons, i.e.,
summer seeson from Merch to June, rainy sesson from July
to Ootober, whieh is followed by winter from Bovenber to
Februery.

The period from Marsh (Uth Met, week) to Jume (24th

Met. week) is one of contimuous rise in tempersture. May



Sr, Tetalls g !%nggln ¢ . ] ' W
Ne. Tpto From Upto m From TUpto 'ﬁ%ﬁ% Upto ’;& Trom

’973- 197~ 1975- 1973« 1974~ 1975- 1973~ 1974- 1975- 1973- '97&~ 1975-

, 75 75 76 Th 75 76 , 7h 75 76
1. Total area of
the villege
(heotares) Th3t 7631 7M1 580 580 580 2222 2222 2222 . * 1098
2, Area eovered by
the project o
(heotares) 3342 3395 4010 408 408 408 346 . 6 346 @+ s 392

3. Cultivadle S ,
sres (heotsres) 3300 3353 396 373 332 332 296 286 286 * ¢ 352

4. Non-oultiveble
eres (hestares) 42 b2 64 38 76 76 50 60 60 ¥ . L0

¢ Ares from village Nendni has been ineluded in the projeet &uring the year 1975-76.

9%



57

(from 17th Met. week to 20th M¥et, week) ia the hotteset
period recording e mesn moximum tempereture of k0°C,
recember and sometimes Jenuery is the ocoldest month
recording e meen minimum temperature of 13°C (52na Met.
week).

In short, exoept for the hot months of iersh, April
and May the olimate is sgreeadle and free from extreme of
heat or eold, Climatioslly the entire &istriot fells in
the rain shodow aree., There are little veristicas in the
climate in different parts of the distriet.

(3} Relsfell

| The annual asverage rainfsll in the projeect sres is
690 um distributed over 42 reiay deys, The rainfall is
seanty, errstio eand slso {ll-distributed., Rainfell during
June end July is unsertein end coupled with prolonged ary
spell extending upto ¢ weeks, Besides this, ZSeptember
reins sre more sure with high inteneity end generally

responsible for soll erosion.

(&) Temparsture
(A) Minimum Tempersture

The weekly meen minimum temperature rsnges betwsen
13°¢ 1n Peoember-Jenusry end 25°C in May. Winters sre very

0
uild. Tn e few years, the temperetures have tallcdbaa low

as 8°c, but such ccossions ere very rare. Another
interesting fast to be notlced 1s that, the period of

meximum olouding, ss indicated by hours of sunshine, is
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essocieted with the period of high wind velcelities, which
generslly cl:pﬁrao the olouds and results in e deoreese in
reinfell. The weether is sultry-moist dut oppressive
during monsoon, and 4ry and hot during other months,

(B)  Meximum Temperature

Mesn maximum tempersture veries from 30°C in winter
to 41°C in sumper. The peak periocd is resched between
mid-spril to mid-Msy. These temperatures generslly follow
the normal trend,

(5) Soll koisture

Generelly the soil moisture shows a surplus over
potentisl evepo-transpirsetion (PET} from July to Tecember.
After December -soil moisture dsoresses and shows a defioit
over PET wvelues, The defiolt gep widens at a very fast
rate from Februery onweards, Soil moisture velues are above
the wilting coefficient from July to mid-Tesember,

In the years when the late rains ere received in
Pegember-January the soil moisture remsins esbove wilting
coefficient as late as Februery, On the eontrary, when the
rains are totslly over by September-end, the soil moisture
felle below wilting point as esrly es November. These
cbservetions will heve to be modified in the ceses of
water-logged and low-lying areess.

(6)  Hater Aveilability Period
Considering the totel evepo-trenspiration, its half

end ocne-fourth velues ené talaneing these sgainst the
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rainfell, the year is divided into four periods es humiq,
moist, moderately 4ry and 4ry. |
Puring the humid period, there is no moisture stress
but moisture is surplus. During the moist periocd there is
not much of moisture stress snd it is most suitable for
orop growth. The moderstely dry period 1s charsoterised
by some moisture stress and the orops suffer a 1little,
Trought resistent varieties of orops do well in this periocé.
The dry period exidits severe moisture stress csusing |
permanent erop wilting.

Periods for this asres are as follows:

Humid: Lest week of August to end of
September
Moist: 1) First week of June to last

week of August
11) First week of Ostober to
mid-Ootober
Mod@erately dry: 1) Last week of ¥ay to first
week of June
11) uid-Catober to end of November,
The remeining part of the yesr is taken ss éry period
unfit for 4ry lend oultivetion. Zven in the mcderstely ary
period, period between lest week of lMsy to first week of

June is unfit for eny orop growth, as the soils may not bde
rit for receiving seed. '

(70  Solls



(1) Geology
The soils of the region are derived from the Teccen

trap, & voloenic formestion of dasic rook known ss dasalt.
It is more or less uniform in compositiocn end is rioh in
ferro-magnesium minersls. This rook weathsrs slowly but
yields e rich soll.

The major slope of the projsot area is from south
to north. There are three mein neles running esst-west end
north-south end finelly uniting ian ¥adakbeal ereca ané
ultimately dreins into the river Sinas. Besides, there ere
several small gullies which finelly Jjoin the adbove three
neles. The topography of the entire project eres is that
of a gently rolling plein, The nalas ere seasonal in
nsture. lost of the wells ere situated slong these water

oourses,

(111) Soll Types
Cn the basis of informetion aollected regarding

physico-ohemlical properties of soils as revesled from field
end lsboratory studies, it is observed that deep end heevy
textured soils (more them 90 em depth) osoupy s major
proportion {,e,, 55 per cent of the totel ares of the
project. Shallow end light textured soils with s depth of
22.5 om are slso found in high proportion 1.e., 33 per

cent. Aree under different soil types in the projest is
preseanted below,
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(e) Yery Shellow Solls (0-7.5 om Tepth)

These soils are mostly observed in the upper ridges
of the project ares. They are undulating end sudbjeot to
severe ercosion which results in leaving behind practicslly
no soil cover. Roock, stones end disintegreted or hsard
murum is observed sll over these aress, These sclle sre
unafit for cultivetion of any field orops, except grasses
and forestry. The srea under this type is 12 heotares,
which sccounts to O.4 per oent of the total erea,

(b) 1 (7.5 to 22,5 om Tepth) (High level,
moderate lime, reddish brown, sendi loem soils)

These soils ere seen in the southern and western
parts of the project area, The ares oooupléa by this soil
type 18 1,094 iQoturoo whioh sgcounts for 33 per cent of
the total esreca of the pgo:sot. The cron;on is severe,

The dreinsge is goed. Yellowish murum is observed below
the soil column, The svellable P2°5 and availsbdle K,0
sontents are low and moderste respectively. Orgenie
matter econtent is found to be low., These solls are likely
to respond to the spplication of N, P fertilizers and
menures. These solls are suitable for kherif srops such
as groundnut, bajre end mung, re~dgrem and pulses,

(o)  Medlum Deep Solls (22.5 to 90 om Tepth)

The sres under medium deep soils is 390 hecteres
which is esbout 12 per sent of the totel ares. This type
oan be further subdivided into two groups:



62

Soils heving depth of 22.5 to 45 om; and

Soils having depth of 45 to S0 om,

(&)

The ares ocoupied by this soll type 1= 257 heotares.
These soils are seen mostly in the southern snéd western
reglons of the projeot eres., The Stopogrephy is generslly
sloping plein., The ercsion is severe, The texture is
gandy oley loam to oley losm. As the depth inoresses

there is & chenge in texture from sendy oley loam to olay.
(8)

These s0ils are sesn on gently sloping plain., The
area ungnr this type 1a smell as ocompared to other types
{133 heotores ascsouniing for 4 per oent of the total erea),
The erosion is severs, .

Though (A) end (B) types vary in depth, texture end
lime content, these two types do not show much 4ifference
in chemiasl properties and hence they sre dealt with
together, These soils ere modsrate in their P205 and K50
oontent, The organie metter content is low. Henase N, P
fertilizers and manures sre likely to give better respoase
on these soils. Kharif orops like besjrs, groundnut, mung,
tur, eto., osn be taken om lighter typs of solls while rabdl
Srops sueh ss jowar, gram, sefflower, cotton, eto., cen be

grown on somparatively deep sad heavy textursd solls,
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(a) Deep Solls (more than 90 om Tepth)
This soil type oocuples the largest area in the

projeot (179G heotsres agseounting for 55 per eent of the
total eres). It extends in the north-east Adireotion upto
the Sine river covering slmcst half of the projest eres,
Around Wsdakbal it is rasther uneven snd ercded. The soils
gre dark brown to grsyish srown in eolour, ciey in texture,
Erosion 18 severe. As fer as fertility is concerned, it
is observed thet the available P,0, and Ky0 of soll 1s
moderste to high orgenic matter gontent is low to slightly
moderste, 4, P fertilizers end menures sre likely to
benefit these soils,

Groundnut end tur in kharif end Jowar, wheet, gm.
safflower and sotton in rebd! seeson ean be grown suzoessfully.
Sugsroene, benena and some of the vegetabies are also grown
in irrigeted eress,

It is cbserved from the above diseoussion thet the
scils in generei in the projest sres are low in nitrogen,
low to medium in phosphate #nd rieh in potessium. Soils
are neuwtrel to slightly slksaline.

(8, Land Use Copebility

The oceproity of the soil to produce substantial orep
yields for s long period largely depends on its capability,
In ocloesifying soils on 1ts cepability all feetures that
influense 1ts use sre taken into consideration. These

inolude the type of soil, slope, degree of erosion, dreinege,
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selinity or elikslinmity, ete. Besed on the soil survey the
lsnd olesssificetion of the projeat eres and the oropping
system bessed on lend use claseifficestion is given in Tables
2,2 snd 2.3 respeotively.

Table 2,2: Ares Under Land Use Cspebility Clesses

W M s A W W W) B W B P P AP ) W WA @ S 4B G S Gr W W 4 W@ W W

Sr. No. Cless Area (Ha, ) Persentage

1. B ¢ 19 0.38

2. II 1’7’0 35‘20

3. ITX 921 18.7%

b v 2,021 b1

5. L 225 - he 57

T T T T T Tretel T T 96 T Twceoe
Qless T

Lands §on1ng under this class have few or no
limitations in thelr use =2nd oen be cultivated with
ordinary mensgement prsctices, Lnnhs are fairly deep with
good tilth, productive, easily workeble and well adrsined.
These are suiteble for intensive oropping without eny major
soll emendments, A very small eres of 19 heoteres (0.38

per cent) comes under this class,
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Sr. Depth of soil Crops -u;gonged
No, {om)
1. Less then 10 Grasses.
2. 10 - 22.5 Red gram, horse gra=, kidney
bean ané bdajra,
3. 22.5 - &S Bajrs, redgram, groundnut, suaflower,
green gram, blssik-~-grem, eowpea,
he &5 - 60 Bajra, groundmut, sunflower, bejrs
and redgrez as intersrops in kharif.
Jowar, safflower snd gram for
early sowing.
5. 60 - 90 ' Pouble Cropping:
1) Green grem followed by rabi
Jowar,
' 11} Bajra followed by grem.
111 ) Bejre snd redgram winter crops.
6. 90 and above Rabi jowar, safflower end grem.

- A W @ @& W W W W W W W W@ W S S Yy - W@ @ & W« g W W O W & B @ 9

Sote: Ia order to utilize the lends to their optimum
utility, the sbove sshedule has been suggested
to plen the orops.

Egurge: Annual Progress Heport, Frojest Officer,
Integrated Try Lsnd Agrioultural DPevelopment

Projeot, Mendrup (Sholapur), for the Year 1975-70,
Tepartment of Agriculture, esharsshtra Stete, p. 11,

Class IT
Lanés gently sloping to gently rolling pleins eand
moderetely susseptible to erosion with moderate depth come

under this oless, The defeots, if eny, ere cssily
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sorrestable, land oen be cultiveted with some soll
sonservetion presstices, such es strip eroppiug, contour
oultivation, suitable rotetions with legumes and
oocasionel green menuring. Lerge aree of 1,730 beoteres
comes under this clasa,
Slegs ITI

Land with moderstely to steep slope, susseptible
for erosion restristed Arsinesge, verying depths presenting
problems of s0il conservetiocn, 4rainage and pcor fartility
fall under this eless., These soils cen be used for
oropplng by edopting -nitable soll gonservation meeszures,
such &3 proviéing dreinsge, additiones of bulky mﬁnuron
end edoption of- suitable rotetions, ¥edium deep soils end
111-4rained eroded snd undulsted soils from the projesct
erea have been inoluded under this oless. 4An ares of G21
hestares (i1.e. 18,74 per ocent) is inecluded in this class.
Cless I |

In this oless predominently shellow solls are
included. The land use is restrioted to one season crops.
An area of 2,021 heoteres (i.e. 41,11 per cent) of the
totel areas is inoluded in this class,
Class V

Very shallow soils end severely affcoted ssline and
elkal! soils slong the water sourse sre inoluded in this
cless. An sree of 225 heotares (4.57 per oeat) hes been

inoludeé in this oless. Very shallow soils een be used
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for gresses. Ssline ané alkeli solls cen be brought under
cultivation efter reslemation.
(9)  Irrigstion Resources of the Projeot

The main sourse of irrigetiocan in the projest ares
was ¢the wells send to some extent through lifts insteiled
on river Sina, Out of 110 wells in the projest, 75 wells
were not in use bessuse of cne or the other reeson, e.g.,
unevailebility of weter in the wells, leek of pumplag
devioes, sslty water, ete. The information regarding the
number of wells sn® the villagewise srea under irrigetien
is presented in the Tebles 2.4 and 2.5 respectively.

Teble 2.4: e er of Used snd Unused %ells
ty P egt
gr. Water-tadle Mendrup VWadaskbsl Wengt ;btai
0.
Used Wells
1. Upto 3 metres 12 1 - 13
2. 3 to 6 metres L3 1 - bh
3. 6 to 9 metres tw 1 1 16
ke 9 to 12 metres 2 - - 2
Unused Wells 3k 1 - 35
Totel 105 L 'ERETT
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From the sbove Tebles one ean observe thet the
villege Mendrup slone saccounts for most of the wells from
the cetohment ares. The remsining two villeages, viz.
Wa@akbel snd Wengl, were having very few wells, i.e., & ené
1 respectively. The water-table of the wellis at different
times of the year is something reslly very interesting.
However, eveh efter perusing the esnuusl reports, no
{nformation wes svsilable., Then the conserned offioiels ot
Mandrup were oconsulted., Even at this level no informetion
wos made availsble and every query ln'thio respect
inveriedly ended with the stoek answer that the matter
needs to be looked into and restified.

Table 2, 5: llage e Are er t

eq
(Aree in heotares)

- A W e @ W@ W W T W M W W SR W) A W S W NS W Emp P WS e W9 Aw @ W W W

8r, Name of Totel ares Sessonal Perenni- Source of

do, the under irrige- al 1rri- firrigetion
Villege 1irrigstion ticn gation
1. Mandrup 13 86 9 Wells,
2. Wedakbdal 10 2 8 Partly from well

aend partly from
1ift3 instelled
on S8ins river

3. vengl 9 2 7 - do -

Total (RN 90 24

- m @ W @ W S O W e @ W T W W G G e s e 4 W B T s e W s W

The testing of the guelity of irrigstion weter wes
done by the Agricultural Hesearsch Stetion, Sholapur., It

wep observed that the well weter en® the water from Sinas
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river is guite suitedble for irrigetion.

(10) Priueissl Crops Grown in She Pro) ‘

Rabi Jjowar, the mein orop of the reglon, is also
the mein orop of the project. Groundnut, Bajra, Tur, Mung
and other pulses in kharzif aund grsm, safflower, wheat,
ecotten in redi sre the other arope grown ia tho prejeot.
Sugsrosne, ohillies, vegetsbles end wheet ere gome of the
irrignted srops ln the project, Ares unfer #ifferent orops
slong with the eversge ylelds in the projest eres are
presented in Teble 2,6.

from the dsta presented in the Tebdlie 2,0, it is
observed thet the average ylelds of the arops sre low,
Some of the ressons for the low ylelds of a4ry orops een
be sttributed to inadequate s0il and water mensgement
praoctices and low fertility stetus of soll end ebsense of
plant proteotion measures,

sowar after Jjower is the comoon rotstion followed
by the farmers since it ooconples 77 per oent eree under
cultivetion. Very few fsrmers grow groundnut in ons yesr
follewed by rabl jower in the seoond yeer. Tur is mixed
vith bajra and sefflower, grem are mixed with rstl Jjower,
These prectices fulfil the requirements of pulse ané
oflseeds. Cotton-Rebi jowsr i# sn importent rotetiom with
oultivetors growing cotton. Ares under cotton is ineressing

due to 1ts high rullng price,
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Table 2,6:
é:'i‘&'--‘-’-wi Aversge
l:. th:.orop Mendrup Wedakbel Wangl Totsal ytq;ll!:
Eherif
1. Groundmut 433 2 03 508 3.75%
2. Bajra 16 2 2 20 1.80
3. FPaddy 5 1 7 3.50
4 Tar 15 25 23 63 3.20
5. UOther Pulses 65 18 19 99 2,00
Totel for Eharif  $34 85 78 697
Rabi
1. Jower ¢ 2068 246 224 2538 2,60
Sefflower '
2, Grem ‘ 37 19 32 g 3.25
3. Vheat [¥s) 21 I 65 3.00
k. Cetton 20 2 5 27 2.50
5. Other Crops 50 18 25 83 2,00
Totsl for Redl 2205 306 290 2800

W GN W B @ T AP @ M WP W@ N W B W G W G G W 4 W W W W @ W -

Sourge: "dlueprint for ‘otion snd Vision for the Future”,
Totegretad Trylend Agrisuliural Development
Project, Mandrup, Tiss, Shelaspur, Presented by
Chief Selentist, ACRPDLA and Project CIifiger,
ITLADP, ¥.P.K.,V,, Rehuri, Tepartment of
Agriculture, Msharesbtre, pp. 8-9,



The yeerwise (from 1570-71 to 1975-76) targets in
both physicsl end fineneisl terms snd sctuel echievements
of the Integreted !Sr.y Land Agriocultursl Vevelopmeant "roject,
Mandrup, distriot Shol:pur, are given in the Appendix I to
VI,

-

Froz the above, it will be meen that the expendlture
is muoh below the alloocetions. The mein reesons underlying
the shortfall, as explained by the Project Offiger, IDLAD
Project, Mendrup, are as below:

1. The schemes ﬁar; ssnotioned lete in the yeer (i.e,
1970} ené@ hencs cxun;t prelizineries nothing substantiel
sould be done d;ring the first yeer of sanotion.

2, The second yeer wes mostly devoted to differsnt
surveys (topogrephiecel, soil snd hydrologlesl), end
preparation of blueprint of ection progremaes, ete,
almilarly; terme ené sonditions of loans of 4ifferent kind
were elso finalised apert from orgenizing the work in the
manner required by the Covernmeat of India. Turing this
yeer efforts were mede to push the land development work
also, «® "
3. The third yeer was the resl take-off yesr but being
& severe sceroity year, orop production end uniial husbendry
programmes could not be implemented. IMereover, the
ocuitivetors were not in e mood to perticipste in the

progremmes in Mendrup projeot due to the moute sosrcity
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conditions,
b Since the programme is restristed to en sres of

3,200 hectares, the implementation of the seme hed to
confront meany imhibitors like non-creditworthiness of the
oultivetors to obtain different kinds of loens, 4ifficulty
4{n ssceth flow of the institutionsl finense and inedequste
period sveiledle for propagsting the 4ry fsrming teochnology
emong the sultivators.

The year 1973-74 had, however, started with e good
rhythm of sstisfeatory reinfell end had given a fillip for
promoting éry farming technology ia the projest., The
programme assigned to the projeot in this year (i.e. 1973-74)
hed, therefore,-been largely fulrilled.

2.3  Dats Sourge

The major sourge of 4sta for the study of seleoted _
topie is primery investigstion of cultivators from the
Integrated 'ry Lend Agriocultural TNevelopment Project,
¥endrup end the cultivators from adjacent sres ss s control.
Some segondsry detea (i.e., annuel reports, dste relating to
the demonstretion plots, eto.) was slso eollested from the
ITLADP, Mendrup ené& ACRPDLA, Sholspur.

2.4 Ke t 1]

The improved éry land farming techniques resommended

by the Researsh Stetion mey be grouped under three broad

cetegories:

(4} Soll eonservation and lend development measures
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(8) Water harvesting measurss
{Cc) Taproved agronomisal practices for different

orops grown an‘ctr lands,

In the Mandrup project thres techniques, viz,, nalas-
treining, 4rsinage end ccntour bunding were ineluded under
the category of soil conservation end lend development
messures, 3y snd large, the work of contour bunéing hed
been elmoet completed throughout the Etete in the drylends
end as suoh it was not considered feasible to study the
dirferentiel impast of this teohnique in this study. ¥ater
hsrvesting ineluded construction of farmponds and the work
of nsla-checks oanly. In fect, the work of nsle-cheoks slso
serves, besides water harvesting messure, the messure of
preventicn of soll erosion., The technigues, viz., usla-
training, érsinage, nasle-cheoks and fermponds were
implemented on & limited number of ferms depending upon the
physiocal lay of the land. The ooversge by the time the
atudy was decided upon was limited to three villages, nemely,
Hendrup, ¥edekbal end Wengl.

Considering the number of partioipents in the three
villeges the need to draw a semple was necessary for two
sub-geategories, nala-trsining snd drsinege work, under soil
econservation end lenéd development messures, Similarly,
under water harvesting messures the two teshnigues
implemented were nela-gheoks and fermpondés with 20

psrtioipents in esch. So far es egronomic prectices waes
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soncerned, it wes decided that rather then drewing en
independent ssmple for this it will be ocavenient to cover
ell the perticipants under sgronomic practices from the
pertioipents under soil conservetion end lend development
measures and the weter hervesting measures,

The perticipents under soll eonservetion measures

were 28 below!

gr, No. Village Nsla-training Trainege
1. Kendrup 61 39
2, Wadekbal 18 2
3. Wangt 16 ; -
I e

Effectively Y¥endrup was the only vilisge where major
pu:t of the work was condneted. 28 the number of
psrtioipsnts under water harvesting meesures (i{.s., nale-
checks, snd farmponds) wes ouly 20 for both the technigues
no negcessity was felt to 4raw & sample, The sample wes
negessary only in respect of soil conservetion measures and
eonsidering the totel number of perticipants a 20 per sent
ocoversge was deemed adequate, whioh boils down to collesting
iaformation from the 20 under nela-treining seheme. To
repsst, the totsl number of partieipsnts under drainsge work
‘wes only k1, end to keep the soverage uniform it was deoided

to cover 20 participents under this scheme.
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The sample es drawn is relatod te the participants
under the respective aohu-n:7 (!&ongh. it would heve been
desirable to draw the seme considering the ares to de
benefited as @& ro-ult ‘of the measures nnaortekon. Since,
no such dats, mot only et th; time of aurvoy,\glc_pyqilablo.'
but even by the end of the survey period of sbout four

months, the official dsta was mot resdy, Under the
oig’pffjpéﬁol. drawing the sample by number of participents
was the only alternative left,

For the purpose of comparisca between the sultivetors
within the projesct erea who were following the recommended
practices with the cultivetors not following such prestiges,
20 psrticipents were selected from the adjecent srea heving
similer soll type but not ineluded in the project sres.

2.5  Ihe Sghedule
The prineipal feetures of the schedule sre as under:

Blogk Letails
General iaformation of sample ocultivetors end

total faxily labour foroce.

2, Lsnd holding pattern, type of tensnoy, ste.

3. Informetion on verious soil aeonservetion end
lend development messures undertaken by the
seaple euliltivators. From this blosk the
deteliled information concerning the dralnsge,
nale-traianing, nsls-oheoks, reotificetion iotivlty.
lend levelling, graded bunéding, eto., wes obtalned.
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Blook Detalls
h. Petails conscerning to wells.
5. Informstion conscerning to farmponds.
6. Cropping pettern,
7. Crop ylelds.
8. Cost of oultivation of verious orops and level

of adoption of vsrious agronomls prectlees,
9. Adoption level of improved implementes and
mashinery by the saﬁ;lc oultivators.
10. Opiniecn survey of the sample¢ oultivators from
the projeoct erea,

Judging by the response obtained by the sample
cultivators, the survey mey be deemed to have been
sucoessful, The quality of response on the whole, wes
satisfastory. To obtein as mush acouraecy as possibdle in
the quantitetive data speoiasl mesasures were adopted, Fer
1n§tanoe. before gsnvassing the sohedule 1n sny villege,
inguiries were first mede adout the rste of hired humen
end bullocks lesbour snd materisls, sbout the eherscter of
seasou and harvests, ets, The field survey lasted for
ebout four months from Mey to August 1977. kost of the
ferms covered umder the survey were seen by mekimg perscnel

visits to the spot end some visits with the Frojeot
Offiolals.
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g:: Item Terget -::2:010— i{::}- f:g:nal:
1. Inputs 2000 sores 122 acores 2,00 0,01
2, Permenent works: 5.00

A.  Soil Comseyvation
1) Reetificetion 1000 eores - - -
11} Lend gresding ‘ - - - -
111) Greded bunding - - | - -
iv) Contour bunding 300 292 - 0.10
v) Ill-drained works - - | - -
vl Deepening ‘ - - - -
viil) Trector ploughing = - - -
viii Planetable survey - - - -
i1x; Aysout development - - - -
x} Lené levelling - e - -
B.  Eeter Hsrvesting
1) Permponds - - - - -
11) Hele floodimg 50 - - -
111) Community wells 2 - - -
iv) Percolstion tenks | I - - -
.  Mimor Irrigation 2.25
1) Indiviguel wells 5 - - -
11} Rencvation of ole¢ '
wells 15 - - -
111) Explorery surfece bore - ‘ 1 - 0.10

iv) Eleotric motors snd
oil engines 20 - - -
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Appendix I (eontd.)
Sr. ' Item
No.

. Infrastrugtyre
i) Temonstratiocns
11) Psrmers treining

111) Imsplements ené
maohinery

E.  Anjmsl Husbendry

1) Poultry birds

11} Cows
111) Sheep

iv) Bull

v) Goats

vli) Purechese of medieine
vii) Transportstion

viii) Meintenance of
Bulls (twe)

i1x) Buffelo
F.  Establishuest

78

Terget

100 plots

10 wnits

w3 83

Ashieve-
ment

10 units
3 .
5

- es @ W W @ AF Y E & @& B AW Gk =W G & W G W 6 W W P W W W W T W @ W W -

Provi- Expenéi-
sion tare

- daa W ® W & W o & W & @& W @ W W P ®© W @& O W W W W S B S S W B W W o

- 00 20
18 -

= 0.12

- 0. 03

- o. 0'

- 0- O‘

b 0. 0‘
0. 5 5 -

.‘----‘--------‘----'------‘---“‘---

Total

10.57 0.67

-
.-----’-‘-----ﬂ--ﬂ-“'--‘------_---—



Sr. Iten Target
Neo.
1. Inputs 4000 eores

79
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Provi-
sion

2, Permanent Workse:

A,
1)
11)
111
iv)
v)
vi;
vil)
viiy)
ix)

x)

1)
11
1)
Av)

c.

i;)
111)
iv)

Soll Comseryetion
Reotifisetion

Land greding 500 aores
Graded bunding 500 sores
Contour dunding 300 scres
Ill-drained works 150 aores
Peaponing ' 4000 sft
Treotor ploughing 1000 mores
Planetable survey | -

Ayscut development -

Lend levelling -

Hoter Horvesting

Fermponds 10 Hos,
Hnle flooding 20 Mes,
Ferveletion Seaks 2 o
¥lnor Irrigation

Inéividuel wells ' 12 Nos.

Renovetion of old wells 15 KHos,
Explorery surfece bore 2

Eleotric Motors snd
oil eagines &0 ilos,

3300 sores

1900 eores 3178 scres

175 ecres
124 eores
15 eores
8040
654

11

- & =

3.0

6.88

Expendi-
ture

0.57

0.09
0.13
0.17
0.31
0.33

0.48
0.48

0,70
0.07
0.01

0.02
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Appendix IT {(oontd.)

.-----’------------‘---‘-‘---"----.

Sr. Item , Terget Aohieve- Provi- Expendi-
No. ment sion ture

D.  Ingrsstrupture

1) Pemonstreations 100 plots - - -
11) Farsers treining 200 Ros, 225 - 0.03
111) Implemeats aaé
msohinery - - = 0.07
. Auime) Fusbandry
1) Poultry birés - 10 units 7 units 0.21
11) Cows 8 Nos. 20 12 0.06
111) Sheep 20 Nes, 10 _ - 0.14
iv;} Bull - - - - -
v) Goats - - - -
vi) Purchagse of wedioines - - - 0.03
vii) Trensportetion - - - 6.01
viil) Meintenense of
bulls (two) - - - -
ix) Buffele - - - -
F.  Establisbment - - 53 38

.‘--“-‘---------------------‘-------

Total 16.96 h.82

.----”--------‘ﬂ-‘------tﬂ-'-..-----



Terget

ment

Ashieve- Provi-
sion

Expendl-

tare

- S W @ W e W @ W @ & W W W W W W WS W W W W W M W W B W W = e B W W W

1. Inputs
2. Permsnent Works:
A.  Sell Conservation
1) Heotifieaticn
11 Lend greding
111) Grséed dunding
iv) Contour bunéing
v) Iil-8reined works
vi) DPeepeaning '
vii)} Tractor ploughing
viii, Plenetable survey
ix} Ayaout development
x) Land levelling
B.  ¥ager Hervesting
1) Fermponds
11) Hele flooding
111) Community wells
iv) Persolation tanks
C.  Mimor Irrigzetion
1) Inéividuel wells
11) Rencvation of old well
111) Explorary surfsce bore

iv) Zleotrio motors and

oil engines

6000 scres 4700 acres

2000 aores
1000 acres
500 sores
150 eores
200 eeores
2000 sft
2000 eores

10 Nos,
20 Nos.
2 BNes,

20 Nos.
8 25 Hos.

60 Nos.

1294 eores
2
342 aores
161 sores
1758 sores
5425
823
1426

13

3.00

6.80

0.03

0.15
©. 002
.11
0.008
0.92
0.92
0.62
0.02
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2.3
Appendix III (eontd.)

sr. "7 " T1sem . target  Achleve- Provi- Expendi-
Ho. ment sion ture

.‘--------0-“.’--"“--“-'—-ﬁ-‘ﬁ-‘

».  Infrestrueture
1) Temcnstrations 100 plots -~ e 0.03

11) Fermers training 200 Kes. = 360 -  0.02
111) Tmplements end - |
mschinery - - - 0.0t
5. Animsl Husbengry
i) Poultry birds 10 units = 7 units - 0.09
11) Gows | 20 Nos, - - -
llﬂ Sheep | 20 Ros, - : - -
iv) Bull = - - - .
v) Gosts | 5 Nos. - - -
vi) Purchese of medloines - - - 003
vi1) Trensportetion - " e 0.002
vitl; ﬁalntenéﬁoa;of bulls =~ - - 0. 007
(two ). -
ix) Buffale - - - -
F.  Estabdlighment : - - | 1.27 0.60
""" Potar T T T T T T T T T 1616 6169



1. Inputs

2. Permanent Werks

£,

111)

vil)
viig)

111)

c.

111)

Soil Comservation
Resctifiocetion

Lend greding
Craded bunding
Contour bunding
Ill-4reined works
Deepening -
Treotor ploughing
Planetable survey
Ayssut development
Lané levelling
etor Harvesting
Farmponds

Hela flooding
Community wells
Pereclation tsnks

¥inor Irrigetion

Individusl wells

- W e -5 e ® ® - =

Terget

Achieve-

ment

™ W W@ W ® W W W @ G B W P W W W W W W W e W W

8000 sores 6478 eores

560 aores
1200 aores
1500 acres

170 seores

270 ecres
6000 sft,
1500 sores

200 eores

300 scres

10 Nos.
5 Nos,
2 Hos.

10 Nes.

Renovation of old wells 3 Noa.
Explorsry surfessce bore -~

Eleotric motors and

oil engines

49 Nos.

284 aores

6 sores
155 sores
815 sre,

294 eores

70 acres

7 Ho‘o
5 Nos,
2 Nos,

9 Nos,
2 Nos,

52 Ho.o
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Appendix IV (eontd.)

‘--------'-_-“‘----'--‘---‘-----‘-O.

Sr. Itenm , Target Ashieve~- Provi- Expendi-
No. ment sion ture

D.  Iafrastruoture

1) Demonstrations 100 Plets 21, Plots - 0.17
11 Fermers treining 460 Nos, 510 Nos, - 0.08
wigmmmee L L o

E.  Apims] Husbandry
1) Poultry birds 15 Units 1 Unit - 0,11
11) Cows 4O Nos, 15 Nos, - 0.30
111) Sheep | 40 Fos, - _ - -
iv) Bull “ 10 Nos. - - -
v) Goats - - - -
vi) Purechase of medicines - - - -
vii) Treaspertation - - - 0.002
viii) Neintenansce of bulls
(swo) - - - 0.005
ix) Buffele 10 Nos. 7 Hos. - 0.10
¥.  Estsblishment - - - 0.78
B X L )

- e e o o S W & W & W L W @ W @ & W W @ W@ S W@ V> G @ @ @ @ W W © e - - W

Egte: NHo iteawise provision for 1973-74 cen be shown es revised

provision of &, 9.19 lakhs is senationed by Goverament
rnatl.y.
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Sr.
No.

I,

II.

Item

Inputs
New area
Follow up eres

1) Seeds

a) Quentity
distributed

b) Area benefited

11) Ferstiizers

a) Quantity
distrionted

b) Area benefited

111) Pestioides

e} Quantity
distributed

b) Ares benefited

1) Permanent Works:

He,
Ha.

qsl.

Gtl.
Hes.

a) Reotifioation work He.

b) Graded bunding
o) Lend greéing

Ba,
Ha,

d4) Ill-dreined works He.

@) Nela-training
(rom. ¢, )

f) Lend levelling

8) Contour bunéing

Ha,
He,
Ha.

85

- e W & W W & @ S W W B W W W W B W T e . S W W W > W -

(5. in lakhs)
Unit -‘t;r;e; -A;hio;o: -P;n;iz -E;pon;i-
ments sicn ture
’ ™ 60 -~
800 400
(3200, 2510
- 68 - 00 9‘.
K000 2220
- L’ 3 - °o 02
4000 240 - 0.03
- 32
L0050 50
1,80 0.09
1.29 -
600 819 - 0.36
40 28 - 0.05
40 30 - 0. 29
500 500 - 0. 16
90 ko - Oo 30
i 3 b 0. 0' ’
80 - - -

b} Aysout develomment Hs,
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Appendix V  (eontd.)

”--“---—-‘----‘-------‘-‘-‘---‘-.
- - W

Sr Iten . Unit Target Achieve- Provi- Expendi-
xe: ' ments sion ture

. -----“----‘----’-----‘---'-~----.
-

11) ¥eter Hervesting

e) Farmponds Nos. 7 6 - 0.97
L Zi5
ITI. 1) Infrastrugture |
a) Tresotor ploughing Ha. 200 5 - 0. Ok
b} Pemonstretions Plots 100 171 0.15 0.32
o) Farmers training QNos. 560 50 0.10 0.18
O ey ™ mes. - 286 038 0.9
11) ¥inor Irrigetion o
a) Community v;ells Hos, 2 2 - 0.30
bj E:ﬁ:atlon of old _— 6 _ ) -
o) New wells Nos. 5 - 1.76 0:&15
4} Eleotrio motors
end pumpsets Hos. 21 - - 0.278
z3e 175
IV, Animel Husbandry 0.68 e
a) Poultry Units 5 - - 0.016
b) Cows Nos. 20 - - -
) Buffaloes Nos. 5 - - -
d) Bull meintenanse snd
modicines 0. 004
o.68 Q.07

V. Establishment: Pay and
Allowesnoes 1.25 1.19

-------- @ = W@ @ e Y A U Y S T @ " G @ T W@ - = W T L @ o e - - =

Grand Total (&, in lekhs) 7. 21 5.206

- W e e W S W W & W W @ & @ e M W S W W & @ W e - W W W @& = % e " = e =
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g:: Itenm Unit Target :::::vc- ﬁ::n - ::;:nai-
I. Inputs 3.75
New area Ha. 842 700
Pollow-up srea Ha. 4078 3600
a) Seeds qtl. - 224 - 2,205
Farmers benefited Nos, - 600 - -
b) Fertilizers Qtl. w 900 - -
Farmors !yn-rltfd Hos. - 27h - 0,029
e} Pesticides Qtl. - 11 - -
Fermers benefited Nos. - 17 - 0.006
i &

II. 1. Permsnent Works

a) Reotification He, 500 480 ) 2,12 2,935
b) Graded bdunding Ha, 20 33 i‘

o) Ill-drsined work Ha, bh 3 ;

d) Ayeout development Ha, 80 12 g

e Hele-training (r.m.s.) - 177 %
11. Feger Hervesting %

a) Hale cheaks Nos, 7 3 ?

b) rnrn;onql | Nos, 7 b i 2:12 2:553.

| III. 1. Infrestructure

e) Demonstration Plots 100 93  0.20 0.22
b) Fermers' training Camps 12 7 0.19 0.17

Farmers trained Nos. 172 392
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Appendix VI (ocentd.)
sr.  Teem Unit Terget Aohleve- Provi- Expendi-
No. ’ ments sion ture

- e & @ o &S & & & W™ W W W W W [ W W ® - W WP A W @ W S W G @ W e W S " -

11. Implements and Mesohipery

e) Small meehinery for
sultivators on 50%

subsidy Nos., 100 19 0.20 0.18

b) Projest machinery Nos. 5 3 0.25 0.4
111, Mipor Irrigetion

a) New wells Nos, 10 3 1.00 0.23

b) Eenovation of old wells Nos. 12 2 0. 24 0.08

o) Eleotrio mctors Nos, &3 35 2,05 2,05

L3 3107

IV. Animsl Husbendry
e) Cattle development feor

smell fermers Kos. 59 35 0.69 0.811
.69 QAN
Y. Establishaent 1. 7’ . 1 ™ “

.------‘----------’-------‘---“-----

Grand Totel (Bs. in lakhs) 12.46 10.50

......... .--“‘-‘-“-‘---‘--------_.



The present shepter tekes up the centrael espeot of
the study, i.e., the economio efficscy of éry lend teghnology
advooated ané implemented in the ssleoted villsges, 1In
sssessing the efficecy of teshniques we must, at the outset,
underline the fesot thet moat of these teohnicgues are expescted
to yield benefits both {n terms of insressed cutput and in
terms of stabilizing the cutput. However, the long term
benefit of redueing the yesr to yesr variations in yleld is
dirficult to essess with the help of dsta pertaining to
only one yesr, Jﬁlloatoe in the present study. Ye have
tried to the extent possible to keep this long term aspeot
in =ind in essessing tho'srtioaey of the different éry land
technigues adopted on the farms under the soheme,

It is sleo necessary to note that many farms had
adopted more thsn one technigue advosated by the Research
Station. The results on the farmer's field sre often,
though not necessarily always, the result of sdoption of
mere than one technique., It s not elways possible to
separate the impaot of the dlfferent techniques on erop
production, eto. This hes to be kept in miné in the

following presentstion of the impaet of the 4ifferent
teohnigues,
We intend to teke up each teohnique one by one end
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in the present chapter we sonsider the first teshnigue, viz.,
nals training socheme.
3.1 Rele-%raining Soheme

Bdagkground
This technique involves the work of deepening the

nels from its sterting point end finslly drsining it into
the river. In absence of nele training the nela fills up
wvith mud snd this forces the runoff water into the sdjacent
flelds, forming big gullies, 4= s result, whole fields get
eroded snéd the lend becomes unfit for sultivation. KNale
treining was advosated to save the lsné from erosion end
restore it to ocultiveticn., The nala in the surveyed
villages was Aeepened and stroag earthen bunds (emdankments)
were provided on both sides of the nale to prevent the

water in the nala from overflowing into the adjessent rioldq.
The overflowing unsle, desides resulting in soil erosion,

was oresting problem for drainege of rain water from sdjacent
fields, In the first plece, the overflowing water of the
nala not only oreated gullies but also resulted in some
perts of the flelds being waterlogged due to inadequate
netural dresinage conditions, sggraveted by the ohoked nala,
Seoondly, some type of land, with heavy bleck soll, suffered
from the rising unfderground weter-table due to flooding from
the nale ané there was no way of redusing this water, The
deepening end treining of the nsla resulted in oreating the

physicel oconédition necesssry for teking special messures to



91

drain suoh fields. Thus we may summarize the objestives

of nale training es follows:

(1) To reduoe the erosica of soil in lends lying on
either sides of nels,

(11) To solve the dreinage problem,

{(111) To reolaim the land for oultivetion.

(iv; To inoreese the waterteble of the wells situsted
along the nsle,

Let us rirst leock at the long term benefits which ere
of s permanent nature. The long term benefits sre: (aj
sdditionsl lend brought under cultivetion through control
of soil erosion end redustion in waterlogging end (b)
greater eveliledility of irrigetion weter, Of these we will
first teke up the edditional land drought under oultivation.
The eddition of cultivated lend may be édue pertly to soatrol
of soil erosion and/or reduotion in weterlogging, whieh go-
to meke the land fit for oultivetion., These permanent long
term benefits, of course, are subjeot to the nels being
kept oleer and unlogged.

The benefit of sdfition to ocultivated lend can be
essessed feirly eesily. Table 3,1 gives the neoessery
details of number of plots end their sres affected by the
untreined nals in the surveyed villeges.

The deta show thet 15 per cent of the ares of the
“semple plots had remsined out of oultivetion due to soil

erosion, ete., as & result of the flooding by the nala.
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Nels training resulted in 94 per gpent of this eroded, lend
being brought bsok to sultivetion, the remeining & per cent

going under the newly bullt embenkments of the nala,
Cultivators had begun ueing eall this lené for cultivetion.
f Plota

Sy, No. Items Ares (Aores)

- e e W @ @ @ @ W W@ P W W W H > W W W T WS W W W G G W G W & -

(1) Totel number of plots pesrtly or wholly
effected by the nsle in the villeges
surveyed (Mandrup 61, Weng! 16 and

Wedekbal 18) 95
(2) Total ares of the sbdove 95 plots 1985, 33
(3) Total number of plots (out of (1) above)
sampled for survey 25
{hi Total arees of the sbove 25 plots 593. 54
(5)(A) Of the total ares in number (4) ebove,
ares eroded by nale 89.00
(8) (A) a8 per cent of (i) above 14.99
(C) Total lanéd reclaimed after implementetion
of nala treining scheme 85.00

.----‘-----‘------‘--‘--Q“----

Another long term benefit of the nala trsining ssheme
consists of sddéitionsl weter mvalledility for irrigeticn.
The sshems inorseses the water availabdbility of old wells and
in sdé{tion makes feesible the ereation of mew wells,

Tn Table 3.2 thoe dste regerding watertable of the old
wells and the sropwise sree irrigated by thess wells in

different seesons are presented. For this purpos: the
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4.

6.
7.

8.

[
'

* ™. @
L]

Cove Survey ~ Matartable of the iells {1 feat) Sreaviss Zetel Ars Irrisated br Theee ella ia Ditfersat sesssms
. . ‘W ‘W Zxesant Positien Zast Positien
July Nov. ‘l:;u/ July HNov. ::;11/ Om-‘-mma C!B)P}n. cmﬁ- ::‘:111 Crap‘-u“m. cmlzi‘m. cm- :.t'::l
(acres) (acres) (aores) Seasems {(acres) (acres) aeres)scasons
.““--°---"-"""'-""'--‘“"-"0-00----------0-----S.:’:.l--_-----_-. (aoren).
3 324 2 19 2 2 15 2 Sugarecsne 0,50 0.50 0.50 3.00 * * © »
Paddy 1,00 Grass 0.50 - - . . . .
10 289 3 20 2 3 20 2 H.Jowar 1.00 Wheat 0,50 - - 3.00 Veg. 2.00 Wheat 1.00 - - 3,00
Onien 0.50 Jowar 1.00 - -
1" 1 4 10 4 &8 12 | ) [ ® # Sugareans 2.00 2.00 2,00 8,00
Vhea® 2.00
12 4/2 5 15 2 5 15 2 Chilliwe £.,00 Wheat 2.00 - - $5.00 Chillies 3.00 Wheat 2.00 - - 5,00
Veg. 2.00 - - - -
18 333 1 13 N1 w1 5 Nil  Jowar 2.50 - - - - 3.00 veg. 0.50 Jowar 1,00 - - 1.50
Wangd 0.50 - - - - - - - S - -
23 é mil 10 4 # # # - , - Jowar 4.00 - - 4.00 # # # #
45+ N7 3 10 3 3 10 3 Chillies 1,00 VWheat 2.00 - - 4.00 Chillies 1.00 Wheat 2.00 - - 4.00
Naise 1.00 - - - - Naise 1.00 - - - -
51 81/ 4 10 3 2 5 ] Sugaresne 1,00 1.00 1.00 6.00 - - Vheat 1.00 - - 1,00
Vheat 1.00 - - - - - - - - - -
Jovar 2.00 - - - - - - - - = -
ST 7 10 20 10 7 15 7 Sugarcans 2.00 2.00 2.00 10,00 Paddy 2.00 - - - - 2,00
Paddy “ 2,00 Wheat 2.00 - - - - - - - -
Total 16.00 18.50 3.50 33,00 11.50 11.00 - 2,00 24.;0-

Because of brackish/salime water previcusly no irrigation was given. Now water is fit fer irrigation.

041 engine has broken down and therefore no irrigation was possidble. Wautertable had deoreased due $0 heavy mud scoumulation in ths wells.
The well requires renovation.

fewly purehased farm and as such unable %o give past information. ‘
Khote is used as weter 1ifting device and as such there is no seope for inorsasing irrigated area althiough the water is ample in the well.
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watertable of the wells et the deginning of the three
seasons, viz,, kherif, rad!l and summer, were measured. Cut
of the 9 old wells situeted on either side of the nelea,
dats sould be obtained for 8. The data relating to one
well wes not available bessuse the plot of lead on which
the well is losated has just been purghased by the
respondent st the time of our investigetion, From the
Teble it {3 slsc seen that the watertadle of 4 of these
wells inoressed considersdly, 3 wells é14 not show eny
cheange in the watertabdle snd in the ocase of only one well
the waterteble head decressed.

In the ocase of one of the } welle whioh éid not
show any ohange -in the waterteble, 1t was reported that
although weter was avallsble in the well the farmer was not
able to inorease the irrigated srea beosuse he was using
the traditional water lifting deviee, i.s., *ihote', Of
the remaining two wells, one became a useful source of
irrigetion after implementation of the nsls training socheme.
In this case 1t 1s observed that previously, due to
brackish/seline water, no irrigetion was given but after
implementstion of nels traianing soheme the brasckish water
has now begome suitsble for irrigetion. The reason is that
before implementetion of the nela tresining soheme the
deposition of sslty minerals acoumuleted in the fleld
“affected the water in the wells situated in the flelds,

After implementation of the scheme these deposited minerals
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were washed away into the nala end beyond, and consequently
the water from the adjecent wells beceame rit for irrigetion
purpose,

We further observe from the ssme Table that the
totel eres irrigated by these old wells in ell sessons
i.e., the gross irrigeted sree) inoressed by 13,50 eores,
In celoulating the gross irrigsted erea we have added the
ares under sugesrocane thrise thrice - in all the three
seasone, iven if we take it into seeount oanly onee, whiogh
1s the common way of caloulating the gross irrigated eres,
it can be seen that the irrigated eree inereased by 9.5
eores in these sample ferms. Cne farmer hud_ntoppoe
irrigetion Suring the survey year due to breskdown of his
cil engine., He would be able to resume after replescement
and repair which would =248 enother 8 sores, making the
totel irrigetsd ares 21,5 ascres (1.e., 13.5 + 8). Thus,
we find that as 2 result of the nalas treining the gross
irrigated eres under old wells had inoressed by 55 per ocent
end with the repair of the mschine of one farmer, it wonld
inerease by ebout 84 per cent.

In Table 3.3 the dste regerding the watertable of
the new wells and the oropwise sres irrigated by these
wells in different seasons ere presented. It should bde
noted here that ell these new wells (i.e., 9) are situated
‘along the nela and were sunk by the fermers efter the

implementation of nals treining scheme. Out of 9 new wells,



Sy, Case Survey t

No, No. No,

e e R (acres) (sores) ’ (acres) 33‘:§1
seasons
PTPREY. v-.civ
1. 3 331 2 15 2 @ & # ™
2, 15 420 10 2k 10 - - W¥heat 3.00 - - 3.00
3. 16 382 3 20 3 - | - Wheat  3.00 Oround- 1.00  4.00
b. 53 A8 10 20 §  Sugerseme 1,00 1.00 1.00 )
Chillies 0.50 sheat 2,00 - - } 9.00
Paddy 2,50  wWengl 1,00 - - %
5. Sb 321 10 12 8 ® * o .
6. 55 104/ 10 15 7  Peddy 2.00 Wheat 2,00 - - 4.00
7. 55 10k/2 7 10 6  Sugsresme 2,00 2,00 2,00 6,00
8. 55 102 e 10 6  Paddy 3,00 Wheat 3,00 - - 6.00
9. %6 105 10 25 10  Paday 2,00  whest 2,00 - - 4.00
ST T T T T T T T T etal | 13.00 19.00 A0 36.00

@ Weter was pot used due to unevalledility of water lifting devises,

% There ies smple water in the well due to nsle training ssheme but water was not
used becsuse of some domestie troubles (confllists).

96
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4 were sunk in the yeer 1972, one each in 1973_and 1974,
end 3 in 1675, From the above discussion it is clearly
observed that sfter the implementation of nelea training
scheme total number of wells have doubled (9 old end 9 new;
on the sample farms, The effeot on the waterteble of the
old welle after implementation of the nsla treining scheme
must have persusded these farmers to invest in new wells,
They would not heve mede this investment without the nale
training scheme, We further ocbserve from the same Table
that in spite of the obatasles (mentioned in the Teble) the
total eres irrigated by these new wells in ell seasons (i.e.,
the gross irrigeted eres; establish & substentisl eddition
(1.6., 36 seores), in the reference year,
3.2 Benefits of the Nele Training Soheme

The benefits and costs of the nsle treining scheme
cen be judged by a benefit-cost exeroire, Sut e simple
spprosch to this questicn i1s comparing the gost per sore of
land restored to oultivation with the priee of sush land
currently used for sultivetion, The totel cepital cost of
deepening and treining the nele was 8. 3,35,955.86. we ssid
thet in the 25 sample plots covering 593.54 aoras.‘uenrly
15 per cent had been rendered unfit for eultivation ss a
result of erosion, due to the untrained nsla. After
training the nels 95 per eent of this land wes restored to
‘oultivation. Therefore, slong the nala the total ares

rendered unfit for cultivetion through erosion may be
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estimeted at about 298 esores (i.e., 15 per cent of 19§%§£>‘“'?ﬁf
ecres) sand 95 per cent of this, 1.e,, 283 asres, were m;EE e
fit for oultivetion as & result of nale training. The cost
of restoring this lend to ecultivetion was (is, 3,35,955.86
divided by 283 mores =) Bs. 1,87 per sore. The cultivetors
used on an average edditional 2, 100 per aore to level this
land for ocultivation, thereby msking the eost of each ecre
equsl to 3, 1,287. However, as against thias cost of
preparing en sore of lené for cultivetion, enquiry in the
erea shows the msrket price for this type of land was about
RBs. 2,000 an sore. In one sense this may be considered the
benefit as sgeinst the cost of fs. 1,287.12 per eere,
estimated sbove If we consiéer the eroded lsnd to be of no
value, This benefit-cost rstio comes to 1,55, This, of
course, iguores sll the other benefits of the nela training
scheme dissussed earliier in this chapter, e may now turn
to a more conventiocnal gost-benefit analysis of the nala
training scheme.
BENEFIT-COST ANALYSIS (NALA TRAINING SOHEME)

3.3  Pelnts of View in Projeot Auslysis

Frojeot analysis is undertaken from two points of
view, Firstly, for eny projest we are interested in the
return to the capital that the individual finenoisl entities
contribute and we determine it through what is called
“'finenciel anelysis'. Secondly, for the ssme projest we are

elso interected in the totsl return or productivity or
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profitability to the whole society or eoonoamy of ell the
rescurgces committed to the project regerdless of who in
the society receives the benefit. This is termed es

'economic enslysis' of the projeot. The 4ifference between
the economic anelysis and the financiel enelysis lies in
the veluation of iamputs end outputs. It is, therefore,
aeoessery to disouss the socsts snd benefits thet enter
into soslel benefit-cost snelysis and into finaneiel
enalysis of the scheme, "..... The methodclogy of ocomparing
oosts ené@ benefits dlssussed here is the seme whether we
ere seeking the economioc or ficenolel returns, The
difference lies essentially in whet 15 defined as a cost end
whet 1s oonsidersd e bemefit.®™ |

In finaneisl snalysis, these are valued at prices
paid/received by the projest suthorities es well as farmers.
In scelel benefit-gost enslysis, these are st scolal '
cpportunity oost. This impllies thet firstly texes on
commodities (whether inputs or cutputs) are to be excluded
from and subsidies sre to be inoludeé in the prices, For,
these are mere trensfer payments. To work out the benefit-
cost anelysis ot'tho Nels trsining soheme, we ere meinly
interested in eocnomic analysis besause our point of view
1s that of the scolety as a whole snd it 1s essumed that
all ecepitel is supplied by the society end it 1s not

1. Giftinger J, Prise. Economie Analysis of
Agriocultursl Projects, A “orld Benk Publiocation, p.8.
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negessery to the recovery of this ospitel from the direot
beneficiaries,

Seoondly, the merket prises, net of texes/subsidies
mey not alweys indfoste scelal opportunity cost. The
Little~iirriees valuation aethod,z essentislly prioes
everythings which is importasble at internationel prices to
reflest its true sociel valuo.’ Mishen® takes tnis approach
to tesk smd points out thet it runs ecounter to the primeiple
of opportunity cost. He presents seversl exsmples, under
verious institutionsl set-ups, snd in eash ocese shows that
the proper social wvalue is domestic velue (with due
ellowances for all the relevant distortions; of the
rescurces given up (gsined) in order to incresse imports
(exports). After all, if government for ressons of seourity
or self-sufficiency in food wants & orop to be produced
domesticelly rather than to import it, the estimated tmporﬁ
prioe (or foreign exohsnge price) is irrelevent,

The maximum veriadility in ell the past denefit-cost

2,

3. Lal noapuk. gg%;gtggnggigggf, Developuent Centre of
the C,E, 0. ™., Peris, 1972, ves en application of
this method in the case of well irrigetion in
Eshersshtrya,

4. Mishen B,J. "Cost-Benefit Rules for Poorer Countries",
5 - 1 1371, An Al : ., ALPINE
ATHERTON, Chiemgo, New York, 1972, p. 15.
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studies hes been obdeserved in priecing human lebour, There
has been a continuous discussion abeut the neture of
opportunity cost of agrioultural lebour in the ecuntry.
Suggestions have renged detween a zero shadow prioe of
labour at one extreme and preveiling msrket wage rate at
the other, Intermediate positions have elso been suggested
by teking the existing market wege rate at the time of peak
employment period end zero wage rete at other times, The
Indien Irrigetion Commission (1972) considered the soeisl
opportunity cost of hired labour equal to its prevelling
market wege rete, while thet of farm femily labour eguel
to zero.” This is an imconsistent treatment of the scoisl
opportunity cost of hired ené ferm femily labour, sinece
most ferm femily lebour elso works on wages on other
people's farms,

For oaloulstion of finsncisl profitability, it is
eppropriste to vaelue hired labour at the golng wege rste,
The seme wage reste mey elsoc be imputed to femily lebour
employed on the femily farm though it hes sometimes been
argued that the proper wage rate to apply to family labour
is the delly wege equivalent of the annual esrnings of the
annusl ferm servent, since family lebour has greeter assured
euployment on own ferm them hired lebour. For csleuletion

of scelal oost end benerit, in which we are interested here,
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it 1s nescessary to estimste the sociel opportunity cost
of farm labour,

The opportunity cost of lebour may be viewed es
its 'reservetion price', i.e., the everage desily cost of

6 The workers would

living of the worker in his family.
not be willing to go out to work st the wage less then
this., It is often seen, es in the Employment Guerantee
Scheme Works in Mshareshtre, that for s small sn actuel
everage wage as i3, 3 per dsy or even lesg, workers from
lsnéless snéd snsll farmer housshclds some to work, while
workers from medfium or lerge farm households do not turn
up for work st this wege rate even when they sre withcut
eny work on their ferms, Thie would imply different
reservation price of different groups of lsbour or seven
individuels, Nevertheless, operationally it is not easy
to estimete these verying opportunity sosts of labour in
different farm households, A single rate, therefore, is
used for oconvenience,

Teking inte consideration these some of the
é¢iffioulties in seslouleting the true opportuaity cost of
fera lsbour, we have desided te eompute our enalysis by
two extreme spprosches, i.e., with inolusion of the oost

of labour (both family end hired) in the totsl sost of

6. Herberger Armolé C. "0On Messuring the Scolal
Opportunity Cost of Lesbour,” Benefit-Cost Anslysis,
1971, An Aldine Annusl, APPINE ATHERTON, Chicego,
New York, 1972, p. 88.
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cultivetion and slso by exelnding it from the totel cost
of oultivstion of the orops. The soatention dbehingd
exoluding the lebour sost (family snd hired) from the totel
cost of sultivation st the first instence is thet we
essumed this ledour forsce as idle from soolety's point of
view and as such the soolal opportunity eost of this
labour foreoe is sonsidersd to be zero. These ledourers
would not have got the work ss wage labour elsewhere
because in this drought-prone ares there is least
possibility of jobs evailability for unskilled labourers,
a8 the oreation of employment potentielity both in
sgrienlture and industries, is remeote, Cn the other hand,
it may bs srgued- that though these ars the 1dle labour
foree, their reservation prics for thelr leboeur,
nevertheless, ic not likely to be zero. Sinse it is not
feasible to eatimate this reservation price for 4ifferent
groups of rursl farm workers, or individuals, the best
glternative may be to esssume this to be ths goling wage rate
in the market, for both lendless labour snd labour with
lend, This mey bde sn over-estimate for some, or even many,
But the ooat-benefit estimetes with this alternstive scolal.
costs of labour mey provide us with upper and lower limits
of the real retio,

Benefit-ocost retioc is used most com=only as e
meosure of sooisl returns snd helps 1o identifying the

scheme (projeot) which renders meximum sontribution to the
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sosiety. On the other hand, finanociel snslysis is used to
assess whether the project would be finsneially worthwhile,
for the project suthorities as well es to the farmers who
partioipate in the projest. A projeot justified on soceial
benefit-cost considerations, therefore, mesy not neoesssrily
be finencially worthwhile to the investor, EHsth points out
thet not only have meny pest studies in Indis been
exclusively conserned with the csloulation of sooial
benefits anéd costs without any sttention to fineneisl
profitsbility of the projests, but slso the procedure of
estimating the benefit-gcost ratio hes not been properly
followed in these psst studies in the eonntr:.7
3.6  Identificetion of Costs

For the purpose of estimesting the benefites a2nd ocosts
of Neles-~training Zchems, the idemsa of costs considered are
es follows: . -
{4; al n Hala-Training Ssheme

The capitel cost insurred on nale-treining scheme
was spresd over three yeesrs, 1972-73 to 1974-75. The
yearwise capitel cost imocurred on nele-trsining scheme was
made aveilable by the projeot suthorities. The osepitael cest
was meinly inourred for deepening the Hels snd providing
strong bunds {embenkments) to the sides of the Nale,

v —

7. Eeth N, "Benefrit-Cost Anslysis of ‘grioultural
Projeots,”™ Tndien Journel of /‘gricultursl Zoonomies,
Vol, XXIX, No, 1, Jenuary-Mereh 1974, pp. 22-25.
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Every year there msy de some repairs end meintensnce
cost wvhich the projeot suthority has to inour, like keeping
the Nels cohsnnel olear emd repairing eny dameges to the
side bunds. In eonsultstion with the Joint Tireoter, Seil
Conservetion (¥shersshtrs State) snd the oonserned projest
officisls, the snnual maintenences cost was estimsted ns
equivelent to 5 per cent of the totel ecapitel ocost (i.e,,
the astuel investment inourred on the nale-training scheme).

(c)

The investment on sinking new wells wes msde during
the yoars 1972-73, 1974-75 and 1975-76, while the investment
for energizing tiose wells was made during the years 1973
to 1977. The relevent ecost data was gollested from the
respondent éduring the auriay.

(P)  Qost of Cultivation of Crovs

This sonaists of the inaremental cost of sultivetion
due to extension of irrigetion es s result of the sinking
of new welle or improved supply of water in the existing
wells, sné the aost of oultivation inourred in the oase of
reclaimed land. The ocosts taken into scoocunt consist of
cost of seed, menure snd fertilizers, insestiolides and
pestioides, lesbour (femily and hired), sost of dulloek
lebour; e%te., which were collected from the semple fermers.
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3.5  Identifigstion of Bemefits
(A) Totel Frodugtion from the Reglaimed lend

The reslaimed lesnd mentioned earlier (i.,e., 85
sores) was completely useless end was not put under
cultivation before implementation of the nala-treining
scheme, After implementation of the nals-~treining scheme
almcst ell the unoultiveted lend {t.e., 85 sores out of 39
acres; was put under cultivetion end henco the total
produstion from this reoclaimed lend hes been gonsidered es

one of the benefits of the naia-training scheme,

%e asoerteined et the time of our survey thet no new
wells were 11kel§ to oome up without the nele-training
scheme in the cres, so that the iperesse in the production
under the new wells oen bj safely sttributed toc the msla-
training echeme, To oaloﬁlate the fuerementel produstion
we doduct the estimated prodwction thet would have been
obtained from these lends under unirrigated son@ition froa
the totel profuotion vwhich wes obtained freom the sreca under
command of the new wells,

(¢) tel tion the 014 Well

While celoulsting the inerementel orcp production
from old wells we sonsider the saditional predustion from
the additionsl sree irrigeted by the insressed water

aveileble in the old wells begesuse of asla-treining soheme,
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3.6 Progedure for Valuation of Costs and Senefits

We now turn to the cquestion of valuetion of the
inputs, cspitel snd current, end outputs identiflied sbove.
It i obvious thet valuastion of ell these should be et
comparable prices. Under infletionery conditions ell
priees including those of capitel chenge, Since, coumpareble
prices are the importent thing, it 18 not necessery to take
the trouble of forecssting the inflationery priaoes in future
yeers. The best estimetes of ourrent reletive prices are
eppropriate to the tesk in hend. Of socurse, if there is
reason to expeat e ghesnge in the relative price of any
input or output in future yesrs (over the life of the
prcjest) then that has to be teken into soeount.
Consequently we heve expressed the prices of all inputs and
outputs et 1976 prices. The prices of ourrent inputs end
outputs were available at the time of survey. The oapital.
cost of nele-training end well sinking, eto,, esrried out
over 2, 3 or b years were sdjusted to 1976 prices by using
price indices,

As mentioned earlier the cepital cost of the nele-
treining scheme was spresmd over a three year period, i.e.,
from 1972 to 1975 ené the cost reported was ot the respective
years' prices. The cost inourred dy the benefioieries in
sinking new wells wes elso inscurred over a four yesr period
"and the reported cost were slso et the respective yeers'

prices, For this purpose we used the index of sgrioul turel
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weges in the Stete of Msherashtre. Hesrly 90 per sent of
the sapitel gost of nela-training was for payment of wages,
therefore, the actusl eéxpenses in years other then 1976
were revslued by using the index of sgrisulturel weges in
laharaihtr!.a

The iavestment msde on water lifting devices (i.e.,
6 otl engines end 1 electric motor) with pumpsets, pipeline,
ete,, was spread over four yeers perio?, i.e., Tfrom 1973-74
to 1976-77. The prices of oil engines snd elestris motor
used in the computation sre those of 1976 end sre net of
excise aﬁtios end taxes, These were obteined from some
major annnfaoturora of sush eguipment,

Tn addition to this cost, there is oxponditure for
instsllation, the expenditure on pipe line, and the ocost
of shed, eto., which ocmes to Bs. 250, is, 832 snd around
&, 100, re-paotivoly.9 ¥e assume 15 years life for bdoth
oll engine end eleotrie moter‘o and henes all the oll
engines/electric motors bought in the first yesr need to

be repleced in the 16th yesr, and likewise for the subsequent

8. Stetistic=l /‘bstrsat, Goverament of Indie, Ministry of
Flanuing, Central Statisticel (rgenization, Nepertament
of Statisties, Indte, 1978, New Series, No. 23, p. 399.

9. These osloulations have been made by referring to: MNitra
Ashok K, end kMureanjsn S,W. Ikoonomie Benefits of Rursl
Eleotrification in ¥ahsreshtre - 4 Cese Study of Four
™Msetricts. Cokhale Institute of Folities end Feonomios,
Pune 4, June 1930, pp. 32, 4O.

10. "Report of the Committee to Estimste the Demsnd for
Puzmpsets during 1978-£3 sand “tudy the Folioy ana
Proscedure of Fineneing It."™ Agriocultursl Hefinense and
rove%;pggn*sgorporation. Boxzbay, 1979, Chspter IV,

PP. - ] .
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yeers, laking use of these prices and the number of
energized wells every year we ccupute the ennuel ospitel
expenditure on water lifting devices over the life of the
projeot with the help of cspitel recovery fsetor (for 15
years) at 10 per oent interest rate,

3.7 8 Benefit o e t Life

In econsultetion with the Joint Tireoctor, Soil
Conservetion (Xaherashtra State) end the congerned project
officiele, the life of the nels-training secheme is
considered to be 50 yeers. Taking into asooount, the
sufficient provision of ennusl meintenenge cost (5 per cent
of the totel cepitsl oost) for the scheme, one cen safely
coneider the 1ife of the sscheme to be 50 years,

The ;troau of benefits with whio: we are here concerned
begins to flow efter the projeot is completed snd eontinues
over its life period. Even after the ospitel project is .
completed it requires a gertein period for the eommand sres
to adapt itself to the new gonditions. The fermers heve to
follow new method of farming, sdopt new orops and to make
neceesary supplementery investment. The full potentisl
snauel benefits, therefore, 4o not sppeer right from the
first year; they come rather slowly snd socumulate steadily.
Sinoce 1t takes some yeers for the full poteatisl enaval
benefits to be resched, it is neceassry to estimate the
stresm of benerits from the first year of its completion

to the end of the project life. 4An effort has been msde in
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this study to estimate the Aifferent levels of benefits as
the development of the coummend area tekes plase from the
first yeer of coupletion of the projest to the stage of
maturity, whieh in our project, took sbout four years.
Theresfter, a sonstant stresm of ananual benefits is
expected to flow till the end of the life of the project.
This estimation hes been made on the basis of availsbdle
informaticn pertaining to the area bdrought under ecultivation
ia the cese of recleimed lsnd, the erea brought unger
irrigetion in the osse of new wells and the ares brought
under extra irrigation in the case of clé wells, or the
differeat level of returns of verious orops at 4ifferent
stages of lend developament in the ereas under the command
of the lisle-training scheme,
3.8  Methodology of Anslysis

The method of enslysis used is what 1is generally
referred to as the 'discounted osah flow technique'. The
prime aspest of this teshnique is to compere the costs and
returns over time. When we look at the project over its
estimated life tinme, wo oan see it earning a streem of
groes returns from whioh we must deduct the ospital
iavestmeat end pey the other costs (1.e., maintezence cost,
cost of sultivaticn of erops, ete.). The major
charsoteristic of the oash flow technigue is that 1t inoludes,
undifferentisted, both the returns of easpital end the return
to cepital becsuse in economio snelysis our point of view
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i{s that of the socoiety es a whole and it is assumed that
ell capitel 1s suppiied by someone somewhere in the sooiety.

The estimated annusl benefits and oosts over the life
time of the project are estimated in the menner steted sbove,
To compare the overall stresm of benefits end costs, it is
negessary to dissount to the preseamt, by using a proper
‘disecunt (or interest) rate., For finaneiel purposes the
going rate of interest like thet of the LPMi's is en
appropriste rete of édiscounat. The sociel rete of dlscount
need not be the same, Irrlgotign Cozzisaion (1972)1' used
10 per cent é&iscount rete ss scolel rete of return on
oapitel in Indie, We slsc have assumed 10 per cent as the
sosiesl rate of diseount,

3.10 f the Nale T

In what follows first we examine the benefit-cost
retio of the nsle-treining scheme (see Tables 1 to 3). The
benefit-gost retio hes been somputed dy é&ividing the present
worth of the net benefits stream by the present worth of the
capitel oosts streem., The benefit-oost ratic at 10 per cent
sosisl rate of disscount shows thet, without considering the
lebour cost in the total cost of cultivetion of orops (if we
assumed that the opportunity cost of labour, both family end
hired, is 2ero), it is 1.60, indiceting the nsla-training

11, Report of the Sesond Irrigaticn Comzission (1972),
op.eit., p. 253.
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scheme to be s sooially worthwhile propesition., On the
other hand, assuming the opportunity cost of laebour, both
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>