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gawrnt 
Ilft'BOJ!ftiOI 

'f'llo blaWJ7 of Iat1laa Acl'loalture la oae of low 

p~uottYlt~ of lead ea~ laatabllltJ of fa~ output ana -

taooaa. looaoate plamala& durtaa tbo leat two c!eoedea sac! 

the bloloaloel brookt~u&b eohleTed ta Iadlaa Agrloulturo 

ta tho 1960~ han, boweYor, reaultet1 Ia ooaat•en\»le 

t.,rOYeaeat ta thla raapeot. But tbe probloa of low eat 

uaauble output aad lao-• atlll r.ata to be hllJ 

taoklet1 ta lara• aartoultanl tnote of tbe oootrr 

obanotol'lzod bJ low eat erratlo ntatall _ o01u!l tiona. Tbe 

rlao la •P'f•ltarol prono,lYltJ' ao tor aehleYet1 baa not 

been oquallJ aba~ed ltJ all tho apo-oll•tl.o rostoaa of 

tbo ooaatr,r. !be GroOD ao.olutlon, la foot, baa beoa 

oODttaet tlll aow to • few areaa ta tlae oou.ntey wbloh are 

well •••awed wtth aatural reeouroea, oapeolallJ trrigatton. 

ta teot. lrrtsatloa baa baeD a kOJ faotor la tbla obaace. 

It lula b"a oatt•t•• tbat tt would aot be ),oaalt.le 

to lrl'lgate ••• tbu 61 per oeat of tho aJ'able ereoa la 

tile oourit17 fJI'Oa all the aYal lable aal'feoo and pouadwoter 
1 reaourooa. _HeweYer, aooOI'tlac to tile report ot the 

Irrtset!on Co.adaaton (1972), "about 1) per ooat ot the 

1. Plaulna CoDt!llaaion, ftQh llyt Jeer fly ll974t•79), 
Pert I (DrJfS), The Controller ot Publlo•ttoaa, 
OoYernaent of Indte, 1973, p. 107. 
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oropped area or tbe troulb\ efteotea relloa la lrrlgetet. 

thla ta llkel7 'o rlae to about 19 per eeat whea the 

eseoa" on ot "• aoiie•• ta ooapletea. ta the fi'OUC)It 

a~eea ot Meabp Pndea, V,aore, .. Jaereabtn aaa OaJant, 

where the preaeat lwel of lrrtcatiOD. ta lower tban 1) per 
2 

oent, ~e poet U oa ur be worae. • 

Ia Mahanahtre epioultve OYer larce areea Ia 

oerrlet oa un~er fr,r eoa•ttloaa. Present lr~cattoe 

feelll tie a Jaardl7 ocwer eboltt 11 per eeat of the eropped 

areal aa4 oa aoooaat ot th• wululattac terrela ea4 otber 

11-'tat!ona, the trliaattoa taotlltlea Ia the State ••• 

aot ltkelJ to be estended to aore thaD )0. per oeat of the 

to,el oultlYe.tea area. 4 trader noh olrou .. taaoee the 

t.,ortaaee or t17 fanlq praetle •• aeeta ao turtller 

npbaala. 

Tben bea beea an tDOreaatas -••a••• aaul ooaoen 

about tbe proble .. an• proepeo~• of tr,rlead areaa aurtac 
reoent ,eera o~ aooount of the reletlYe ae&leet of theae 

areea durtac deYelop .. atal effort• of tbe earlier plea 

pad0t1a. •Aarteulture ta theae ereaa Ia eberaetertaed b7 

2. 

). 

Befarf of Sbt §egopo I~&!'lOP 0011111loa (1972), 
Yo~. Mtnlatr.r ot Ir aattoa en• Power, aew »elbl, 
Ohe ,,... Xlil, p. 401. · 

Soeaon ent.1 Crop Report ( 1976-77), Ml'eotor or 
Acrloultve, Mebareabtre Stote, p. ). _ 

Report of the Meheraabtre Irrlgatton Commtaeloa 
(1962), GOYern.-at of Uebereahtre, Chepter VIII, 
p. 168. 
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teobaoloctoal lteekwartaaae u4 wtaaepreac1 Hoaotdo poyertJ' 

aae1 atapaUoa. A neatctllroap tn aarteultural proauettoa 

ta tbeae areas oaa •• aobleYed ocl7 tbroulb a plaaaea 

, .. baoloctoal traaatoraetloa ot a~oulture, oelllng tor 

quaatttattYe n4 q-ualttat1Ye ohaqea la tnputa aad oultural 

praotloea aloaa with the aeoeaaar.r tatraatruotural aupport. 

suoh a traaatarmattoa 8bou1e1 ta tuza be beael oc the 

deYelop•emt ot a teohnolOIJ eul,eble tor auob areaa."S 

for a tara teoaaologr tc be wi4elJ' adopted, the 

followloa ooadlttoaa ... , estat: 

(e) It eat be eooaoatoall7 datal .. 

(b) Pa:raera aust haYe t!le aot\Doalo atrea&'l:l aa4 

.. atal. taellaatloa ooD4uo1Ye \o lta aaopttoa. 

(o } There auat be \be rllbt laatttuttoael 

tatreatruoture 1noludlag reaeareb, exteaatcn and 

ttuaotal aa4 otller rural 1net1 tut1 one. 

Tba atopt!on of e aew tara taohaoloaJ, tberetore, 

la te,.aaant on a vartet7 ot eeYirccmentel ana aooto­

eooaoalo teotora. Ettorta to taentlfJ' the entlabllt t7 

of • auttable teehnol0171 to eaoer,atn tbe leY~l or tta 

atopttoa, to eum.ine ita Y1eb1l1 ,,. Wlt1er •ts• ooadl tlona 

preYetllaa at the taa level ua to eztent eupport ln 

s. Kr18baaa ... t ~.s., and Pe\el K.v., •u.aastae ea 
Aottoa Preen-• ror l'J-7laat1 Jartoult•Jre• (C. if.A. 
Monopepb 4S). Oeatre tor ~•aoceaeDt tn qrloulture, 
Iadtan Inetttute ot Maaageaeat, Ab .. debat, and 
Mettoaal tnatttute of Baak Kaaec ... nt, Beaba7, p. 1. 



tu.e ot ·•••••••17 tlltnatneture are aoaaldvea l•pentlYe 

ta ortu w aoble:Ye a t>reaktllnllab ta ctrrlnt agrtnlture. 

'•' ~:J'ft~Y" CrifJb1r!if"' 'Pm••• Pmu A£•••' 
Detore ex .. talaa the obJeetlYe orlterla tor ~· 

ttentttloetloa ot drou&bt prone areea aaa ~ry re .. lac 

areea, It ta Deoeaaarr to errl•• at tbe preetee 4eaorlptloll 

of the tara t •roupt1 • Til feet, there l.a DO UlllYeraall~ 

eooeptettle dettattlon ot the tera 'CII'OlaCbt'. The term ta 

u••• 41ttereatl~ b7 t11tterent r•••ro1l WOI'Jcer~ 4epeatlnc 

upon tile OOiltext ad tbe purpose tor 11llloh l t le belag 

uaea. Llt.wlae, ar,r 1••• te~nc le a ... ttmea equated 

wtth rata-t•• ter.ataa.' 

f!Apl,lgD! 

'· yrtglS!gl pmo• · 
Yerloua eutborttlea hsYe eYolYet .. etr ewa 

dettnttlooa of acrtoultural 4roacb'· Ia the ease of 

aarte11lt\lral «lroupt, .ate ratataua .. ,,~ aeetl Yarlea troa 

orop to orop; ad lt Yerlea la the •ttterent atac•• of 

crowth of eaoh orop. 

Vaa Be~? treeta acrtoultt~ 4roacbt •• a ooa•ltloa 

----------------------·---------------------------------
6. Slap lfapeahwar. ""roupt Proae Areaa ln Iaate. • 

Centre tor tbe Stu4J ot &-.tonal ~•Yelop••••• 
lewabarlal Nebru uatYerattr, •ew n.lbl. Peoplea 
hbllalltac Houe, Rew Delhi, p. 82. 

1. Bepor• of tbe Paot rtadtac Oo-.d\tee fer ~~PYeJ of 
Soarotty Areaa, Mebareahtr8 St••• (197) ) , Go••raa••' 
of llaheraab'tre, Vol. I, Cbapter IV, pp. .)6-it). 
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ta Wblob ~ere te laauttloteo• aotl aoteture aYatlable tor 

the oropa. B1oberd8 amplltled Barel'• ••ttaltlon aad 

oonalderet tbet esrioalturel drousbt es!-ta Wben tbe eoll 

Mlature tn the root aoae t• at or below peJ'IUDeDt wlltlns 

peroentese. Throatwatta9 hea ••••~•ea aartoultaral 

a~asbt ae a eoadltloa wbea tke aaoaat ~t •eter neat ln 

the ter• ot evaporation aaa tresaaplntton . eneeaa the 

aotatur• auppl7 that ts aTelleble •• retntell aDd sotl 

aotetare. 

~aklag lato ooaal4eretloa theae \beoretloel premlaea 

tbe 7aet PtadlQS ~~lttee10 tor 8urY•F of Soereit7 Areaa 

ta Maberaabtra S'ate (1973) felt that •ecrtoulturel tro1J8)at 

la e altuatloa artatac out of etYerae -alenoe bet•••• 

available eotl molatare ana evapo-traaaplratloa ••••• of 

u area, tmpet11DC normal apioultural opereti one ead 

ultt•tel7 renltlaa la total or alaoat tohl tellure of 

oropa." 

In aplte of \be dltttoultlee in ttattatq the ten 

•acrtoultural c11'oupt• -ttb prMlalOD lt te raet dlap•tet! 

Ulat it esrtoulture ls to be auooeaar-.1, tllero aat be 

water available to aeet tbe evaporetloa aDd treDaplrettoo 

ll88t1a ot ae 11011. J)roupt N8Ul ta wileD 'llere le adYerae 

a. xas•. 
9. nu.. 

10. Int. 
(AboYe tenntttoaa ere oaaet! on Dr. 10\teahweran' a paper 
present•• •' 'be •Ja»oa1us on ·~roQibt lD Aalatto Yonaooo•, 
at Puaa. We baYe oolleote4 tbeae c1ettnl tiona trom tile 
report •etlonec1 above. ) 
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balaaoe be-.eea aYalla,le eoll aot•••r• aat eYapo­

tnDaptraU oa aee4a of n area. bapo-tnaaptrstl oa la 
,.---- · 

the loa• ot water n.,..r to tile ataoaplaere ln tbe ton. of 

eYapore"oa hOlt eotl-•ter nrtaoea aac! tranaplrattoa 

trom pleats. baporatlon In eD.7 restOD la eontrollet OJ 

tbe aYatlaolll\7 ot aolature at eartb'a nrteoe eat1 

ebllltJ' of a1aoaplaere "o nppl7 eaerg to Yapol'lae \be 

water ad trauport tbe yepour. Tile baalo olaftreoterlatto 

of d~t ta atea4y rlae ta teapezature wtth abaeuoe or 

•••ere 4et1olanoJ of ralatall ot"•r • loq pertoct. .baa 

tllou&b ctrou&bt .,. tbe t\aoottona or tateraotton of •••eral 

••rlablea aueb aa preetpltatloa, , .. ,.~ture, wlat 

Yelool tJ, auallblM, aoll tez~•. aoll aotatve eu 
anteoeteat watafall, tbe ao~aaat taotor le ralafall, total 

preolpltattoa, Ita ttta•rt-.uttoa ad 'MI"labllltJ' •• 1'• 

oapeot t1 to ••t napo-tnaaplraU on aeeela. 

2. nu Famty 

De «117 tamtac ereaa llaYe b .. a tenaet b7 \be 

Iatlan Oouaotl of Asrl•ltural llaaoarob (ICAR) as tbo•• 

reoelYlD& a nlntall of between 400 u Hd 1000 ~~a aaat are 

predoalJUtll,lJ ratatec1, Ylz., wta 1••• 'h•a 2S per oea' of 

the area uDder trrtgattoa. 11 

Ir& brtet, ne oe.n aq that tn troueht prcne areaa 

11. Indian Oettnoll ot Acrl~ultural Reaeerob. -•A Hew 
lfeobuolou tor Drylant FeJ'IIllq. • ta49laa .Acrloul,ural 
Reseero!l Iaatl tute, New 11"}•lht, , 1970, p. s. 
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then la a nlatall tletloleaor elltl el .. aaoenalatr 

Wbereaa tbe term lrJ tarslag repreaeata the aoeatr aatl 

uoanatR retatall ooatltlon aloac wltb tbe peoullarltlee 

of aoll oonf!ltloaa aaoh •• low reteastlYlt)', poor oreonta 

•tter, eto. Aa the d~leae ereea ere apreac1 oyer the 

lenath aad areettb ot tbe eouatr,, ~etr ~leal, 

eoonoado, .oolal aa4 teohaologloel ebaraotertattoa 'ttter 

wl4elr ut 110 to tbatr eooa01do po\eutlalttlea. ror 

laatanoe, at the ft&e extrome ere tbe traota Wbleb reoelYe 

reoaonebly hlcb ralntall anc1 ere ollmet!oellJ aa well 

plaoecl a a area• td th aeaurec1 lrrla•tt oa. At tile other 

enre• eJ'e *• areaa reoel'i'lac ldaeraaal.J low ratatall ut 

wl th 1D&4e((tua~e or alaet ao .trrt.ae\t Oil no \Wort, ant Uleae 

•r•••• tll•retore, leot the reacuree poters,tal ·•••••••17 
tor cleYel opuat. I a a•n•nl, -..eae area a baYe lagged 

behllld the lrr!aated ar-eas ln the oountry whlell baye ao tar 

-een the oaly eeaattelerlee ot sreeo raYolutloa. Tbe 

aoluUoa to \belr apioultunl prollll- lles tn tlle 

tl•v•lopaaent or frl tanlq. 

T.ke t lre\ ezerolae the' auat be untertntea ls the 

1c1el\\ltloattoa ot areas vblob are liable to ntter 41'0ueht 

ooadltloDa ohftnloell,-. Var1oue hot tluttag oommttteea 

batt ben vs• up· by the Oover-aeat. I. auney et the orl '•rla 

tim\ the•• ooiiWd.,\eea eeleete~ tor tld.a purpeae ls at••• 
below. 
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1.2 qrtt!JI• tor l«'!Slflo••tgp ot rrPI&b' PEP•• , ... 
'· un:.:ttUM " '... '''~ ,, .. ,. 

A J'eot ftaflq COIIIIlttee waa eppotattf la 19S8 

allt1er the obatnenalltp of Sbrl li.S. Partaaut \o ldeutlfJ 

ohroaloallT aoaroltJ etteotef ereaa ot BollbaJ ftete t~at1 

'-' nueat lons tera aaeltontt•• •••urea. !'hla eo-tttes 

••optef the tellowlug orlterla for ttentlfloattoa ot 

ohroatoallJ aoenttr atfeotef areal 

(a) Ratatall. 

( o) ' Atan-rt ' ••• aue-,.aat oa ot lea• re'feaue. 

(e) ~ .. lenU oa of aearot ~, Ia \be paat. 

!be ~'''' ~utlta,. tbe eoope ot oaoh of tbe 

eMYe oli.hrte u4 til• ezteat te wlllob a.,. bad beea •••• 

t.n the ttlu,lttoatto• or t!1'011pt pr•e are••· tt 

rHosatse• the laporteaee ot 'otal preotpttattoa ... lta 

t11atrS,butloa tD relatt«m to eolla Ia tteatttJla& 

obronloellJ Hanl'f efteotet1 eraaa, 1a the followlq ..... , 
•a.re the Mll waa deep aat z-eteatlYe, aol'll!l 

prot.ot1YltJ ... ••aerell~ bt.- aad ebortesea In the 

retatell woulf aot ooaatt tute a aertoua tllreat •• Ia the 

•••• ot lllbt ••• noa-retenttYe eolle, wbere the problea 

ot adequate eat well fl•trtbute4 .. ter eupplJ ••• oruolal. 

In the l•''•r aolla, delaJ la the oomaeaoeaea\ ~t retaa, 

reovreaoe or d.r, apella ewer e loq J81'1ot or abaenoe . of 
t' 

r 
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nlafall at eenala onatal polata tu ~· 81'-'h of pleat• 

were or .,.otal alcatttoenoe.•1 2 

The c ... tttee ooaatdered the ooettloteat ot 

Yaztla~l oa ot ntatall ot eaob of tbe taportant sontba or 

palra of ••ttl• •• oae of ~· laporteat •oola tor 

noertat alq the uaoer,etDt7 of relatel1.. lD ~• obeptera 

on c!lletrlo\a, the Co•t •••• ooDal4ent1 'be eoetttolea\ of 

Yerlatlon iA r•apeot ot some dla,rle1ts oal7, while ln a 

larpr ·-~er ot atstrlot•· tb• 00mll11\t.ee ladloat«ht tbe 

reerlJ' e!\cl uoatltly tlpl'ea ot ralntall 'o eulblt tbe 

w•ertatn oherao'ter of ra1nt"ell 1n \he area. '!'he 1•por,aat 

aape-ou or r.tntall pattern relattna to week17 d1stri~uttoa 

of rldaft.ill, lta relation• with so1l eat! oropptns pattera 

et the ar .. waa not eonaicJeret ta 4etall "bJ this Committee. 

oa the otber hand, tbe . oommttee ooas.tt!e:rd IY•nrt •• a 

ratrly reliable aDd oonvoateut latex or the tnetdenoe ot 

aearolt7 1a 'be ena. 'tt was freak ln lta edtliaalcm of 

'he ea~ltcar ootlll&llt preaeul\$cl lty dlver&l&Ji' proeeclurea tor 

•eolentloa ot oppewlj ea4 soalea of napeaa!on. But Ia 

the tlaal aual;rala, U. Oolmli\tee lett anate·r •"Ph••la 

aad reltaaee on the treQuetloJ. Qt auepenaton of laad reYeaae 

an4 •eclare,ioa ot aoa~ol\7 oeD41t1oaa rather 'ban ·ratatell. 

The eo.. ''•• aorte~ 'h~ r•Yeaue oirolea tu eaoh taluka tn 

12. aeport f4 the lA~•t i'lattac Corult\ee (1960'). 
~~r~etor, Ga.eraaent Plintlaa Puolteattona aat 
S~a~1oaer;r, ~aheraabtre, Boabe7.t Ollet,er Ill, p. 9. 
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Wbloh noi leas \baa 1/3 D~er ot •illecee were arteotat 

.. ,. ao•rol\7 or la 1dl1ob anM!IE1 wee less t!aaD 4 aaaaa, 

eaf gn4-« ·th• . ~· aooorteu • wt. 'b tbe nllber of ttua 

•b•7 .. re atteo,.,. l'n \be past. 

Tbla Commlt\ee•a rellaaee oa aanf!!r! and 

aeolerat·toa of aarott:r ta ~· peat ln 1teatf.f71ng 

ehronloall~ aoerettr arteotet area la .turther eYifent t.oa 

the beals whloh lt baa atoptett ter crettettcn at ereae. 

The OOMSli••• ~adet ohroaleally aoereltJ erteoted areea 

oal,- oa t,he be ala or trectuaaoy vf. th wbtoh the eree we a 

afteoted tt;r eoarel '$J' oonc.U. tlou• 1n the paet. The Oo1Rll ttee 

vma ewer• ot •• li•t'tatlona of ~mob aa e).)pl'OHb aa 1t 

qualitted tile. said approaob ~ tb turtber me41fleatton bJ 

••Jtraa, 8 'ruti ,., vartattoue ln the zaor•l Jiel'es aaet 

difte~•nee lD tbe 8JC~em Of 88888fta8Dt lD 4lftareat reatona, 

the latormat!on r•cardlD& apat••ri a~ otttolel 4eeler.ttoaa 

ot aoanltr dld AOt atvo e011pareble ptetur• tor ell parts 

ot ~h• 5\!\e.•13 I t ~phaalze« the aee4 tor a stu«J ot 

aoae apeoltlo taotore ettea\1ag acrtoultttrel pr~uot!oa, 

tadepeadea~ ot engewall. ~vea etter !"eaocatz!q 'b• 

ltat~Gtlona, the Oc.t ttee, bJ' ott leqe, pellet oD epgmrl 

aDd dMlan~to:a ot eoerel ty eoa,itlOfte tD the peat tor 

t•eatltlea\lon ot a:raaa. In ••17 tn •••••• the Qomatt\e·e 

1). Roport of the laot F1DdlDI Collrdttee (1960), 
Ibla, C!laptttl" I, l'· 11. 
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.u• • .,. ooa•tter aa area •• obroaloallT aoarel t7 atteeted 

••• wlaaa tile IMU•r1 data ani tba orl tar! a t t baa lalt 

dowa tatleate• auob ·a reoocattloa. !he ezeaple of llpba4 

eat Leaslgaoa olrelaa Wttb the exoepttoa ot tO Ylllaaee 

ellalole to be grouped uater oategor,r '•' oan be olted; 

the coaatttea azolute4 beoau .. of other ooaetderattona 

lUte ~tetter aoll 1184 taoreealq aor .. c• uder trrlcatt ea. 

&:at tlleae are oalT •zoeptloae. 

!Yea after reooaatzta1 tbe eubJeotlYe ele .. nt la 

the aet•r.laatloa of aaa•!!J1 eat lte raaultlag erbltrer,r 

obanoter, the OO..lttee eeeaet to baYe been oonatrelnea 

-~ tbe abae .. e ot ••1 other tate tor the taeatlfloattoa of 

ohroaloallT ... ~tt~ etteoted ereaa. !be oo..!t'•• 
partleularl7 ••• baatloapped -'lle taeatttrtac the areae 

Ia .. rathwada, ae tb•r• wee ao settled ·~•tea of 

deolaratloa of !Rie!!rl aad deolarettoa of 81arel'~ 

ooafltloaa. UlttaatelT, ~·•• areee were reoocntaea ta 'the 

·leweet oatecory ot ehroaleallJ eoereltJ atteoteet ereee. It 

wee, "'entore, aeoean17 to pro'• t1aeper lato the uta 

oaaaetlYe feo\ere ot Grouaht, aaaely, ratatell wttb 

retereaoe to aaauel rainfall, Ita YarlabllltJ aat lta 

weeJtl.J dlatrt button la reletloa to eoll a1u1 oropplq 

pa\tern of \be area lD oraer to l«eattfy \he droulbt proae 

azoeaa w1 tb preolaloa. 

HoweYer, otber tetlaltloaa eoaalderet -T \be Seooat 

Irrtcettoa eo.mtaaloa (1972) •••• to be ooaett•r•t to ae\ 
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aa ta .. ot tbe dlttereaoe ta lta epproaeh •• ooapared to 

the oa• ••• ,, .... 7 the 1960 eo-t ,, ••• alld tbe achlttloetloaa 

ut!e Q' tt ta oatesortatac areea whlob ere c1roupt proae. 

!bta ~ttee tatrotaoet ao .. aew ortterta wac1 re~eote• 

aoae otlaera used by the eerller COM! ttee ( 1960). All 

ex .. taatloa ot lta poattloa woulf be tealreble. 

2. 

The s.aaa trJ'lcatlon Coateatca ( 1972) ••• aet up 

It)' tbe OOYei'IIMDt of IBtlle te ao la"' tbe queattoa ot r.ture 

lrrlgatloa 4eYelcp .. at ln tbe oouatr.r la • ooaprelaeaal•• 

ll&ller. By oae ot lta tar• ot retenaaoe1 the OoataalOD 

wee reqglret! \o aael,-ae tile trl'lcattoa teollltlea eYellable 

ta the ohroaatoally troapt atfeoted aad food tet1ol t area a 

aDd ausgeat eaaeattel aat .tataua trrtgattoa works to be 

proaptly ua4ertakea ta theae areaa. !be ao.ateatoa bat . 

tl.at •• lteatlf7 ~· areas wbloh oould be ooaat4erec1 •• 

obroatoally trOQBbt etteo'•• oetore reoo.aeac1lac tbe 

.. •sur•• tor the alal..a lrrtcettoa wo~a. Tbe c ... taaloa 

a••• ooaatttereUon to the tollowtua ort terla ta tc1eatlf71q 

tbe droacht atreotef areaa: 

(a) Meteoroloctoel data 

(b) Re•eaue reataatoaa 

(e) Preqweao7 of taadae or aearoltr 

(4} Tbe e-retleblll_. of lnlptton taolllttaa. 

Out of theee ooaalt!eratloaa1 tbe eo.ataaloa •taalaaed 

tbe setboa of ldeDtlrtoatton of droulbt af~eote4 •r••• oa 



1) 

the baals of IM!P!rl aa •tbe nbJeo\lYe ele•at ln the 

eaaea ... at of l!l!"rt bJ Yllleae ottleere ••• eo lara• •• 

to Ylttete OJ' teltaeatloa of treasbt areee beeef on 

..... rt.•'4 
'r.be eo•tsstoa •lal.J' relle41 oa tile Mteoroloatoal 

tate ln etoptta,. the oli.wrte foJ' froupt affeotef areaa. 

It atoptel the aettatttoa of •troucht' aet out by the ladle 

veteoroloaieal ~part .. nt ••• • ettuatton ooourrtna tn an7 

area 1dlen Vie auual ralatall ta 1••• thea 75 per aot of 

DOI'Ul." (Tile Pepart•at, ta ita paper on "llalnfall ... 

»roqhta tn IDtte• publtuet to lle:rob 1971 oeattere4 tlloae 

areaa •• cJroupt areaa where the eboYe pheDOIJ(jDOD hea 20 

per eent pr0bab111 ,,. ot ooaunenoe. Uataa the anaGal aat1 

aouth-weet. •onaoon relatall data h'oa 1901 to 1960 tor 

about 500 atatlone, tll• etMYe paper ta«!.oate« trot.ueneJ ot 

rainfall ••rletloaa lD the t1tt•reat pa~a of ~be oeaatr,. ) 

the eo..!aaloa alao aoeepte4 ~· ftettaottoa betweea tle 

droulbt areaa an4 oh~leell7 4roalbt atteetet areaa. 

(Areaa wbere there te 40 per oeat probabtllt7 of aeaett••­

relntall departve of aore thea 2S per out were t4eattt1ec1 

•• obroaloall~ clroupt afteoted anea.) oa thla baeta the 

ao .. taaloD oouttaree1 weaten pert ot RaJaatheD a1u1 &:utob 

olll.~ •• ehnatoell7 4N\18llt •ttaotad areaa. &:at the 

C01111laatoa elearl7 stated \hat \he 11a,1110tloa oetweaa 

trousbt etr .. t .. areea ana ohroatoall7 ~~uabt atteotad 

••••• ts oae ot ttepee. The CCN.Qf.m! ssloa'a tiattac was that 

14. R&po~t of the s eooa• Irrtcatt~a Oomadaetoa (1972 ). 
Op. Ott. ebapter VII, p. 172. 



aoat or the ereas l4entlttec1 •• auaoeptt ble to d.ro11aht ••17 

olearlJ tell wttbla tbe ar14 eaa seat-art« zoaes. 1S 
QbroaloallJ drou&bt · efteo~ea ereea ere taeatloel wtth tbe 

tatensel7 arl4 aoae. 

!be ~aatoa wbtle outltatna the dlaeaatoa of ~· 

~roblea aeau .. a tbat the ~tatrlete wbtoh reoetYe leaa thea 

750 • ot rat atell are lteble to t!roupt ad a lao turtller 

ooDallere4 41atrlota lJiac oetweea 750 am aad 850 .. or 
aDDuel retatall ea .ulaereble wbere the retntell ta ot 

doubtfal ettloeo7 ea.c1 tbe trriaettoa taotltttea are ltaltec1. 

~he CO.adaatoa d ... roated a -roa4 droQ&ht &ODe bJ 

ettoptlDC tbe talub •• ualt ot lclelltlttoatton aad ezelu4e4 

(a) those tel~kaa whtoh lie outa14o tbo ~rou&bt zoae; (b) 

tboao wbere )0 per oeat or aore of the oroppet ereae ••• 

un4er lrrlcatlon~ eat (o) those wbloh ooaprtae oDlJ a 

smell portion of a 41atrtot wttb ea adequate ~tntall or 

1rr-1gattoo. 

fte GoYerlllleu' of ifabal'aahtre he41 reoognlaect S) 

talukaa t1aolutlnc aoae parts ot tho taluka) •• ollroaleall7 

15. Areea h&Yiq lese 'bell S00 llllJ1 Of IIIDDU8l nlDtall 8Dc1 
where retntall exoeeda potoattal enpo-treasplra,toa 
(P~; tor lees thea 2.S aon\ba darlnc the rear ere 
bl'oec11J 4ettaed •• artc1 areaa. The ••1-arlc1 ereee 
on the o•her benet, heYe SOO to 1 SOO as •••r•a• 
enn~al retntell wbloh exoeoc1a PET tor 2.5 to 7 aoa,ha 
ln e Jeer. (We bave oolleote4 tbe a~ove c1eftaltloa 
trom N. S. Jo,be, 8 Protuotton Patterns anc1 r,De~oa 
of eaouraa ~ae in Arlc1 anc1 Sest-arlf Troptoal 
Ia~le," Iateraetloael crop Reeearoh tastttute tor the 
Semi-Arid Troploe (IORISAT) , r taouaetoa Paper-4, 
FebrueJ'7 1978, p. 1.) 
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aoarol tT arteote4!t tollowlD& the orl terla lelc1 41own b7 tbe 

faot JtallDC Co-.lttH (1960). Tile Coaetsdoa elea1Detec1 

a teluba 011'\ of thea aDf ooaa14e-rea. 45 •aluke.a •• c1rouallt 

atfeotea. The epproaoh of ~be IrrlgetJon OOmmt••teD la 

l4eott t~DC the broac1 ctroupt &oDe wsa on the oeala ot 

r•tntllll ead aot oa tbe beela ot other taotora ltke 

egpewad. It ta tbe reiate~i anc1 tia pettsrn ot 

4J1atr1 bu'ttou related wttb the at•s•• of o~p &I'O'Rh. !De! 

tbe oropplDC pattern Whiob ere aore releYaat for the effeot 

ot rel"Dfall 011 aarleul tural prof.uotl on eac1 ocaaequent 

eoarolt7 ooadl tloae. 

Tbe a~eaton reoocntae4 the ·a.tptttoaaoo or the 

1 tlmeltaeaa o~ ralDtell• ta the following worc1az 

4~t wtll be ootleec1 tbat tbe dettattloa ot droulbt 

st•en •••• •••• not t•k• Into ooaatc1erettoa the tl•eltaeaa 

of ralatall. Howeyer, beoeuae ot dttferenoe tn the 

oropptmg pattern aad atetrtbutton of ratnfell t~• reaton 

" reston t t would be c11 tft oul t tc qual t f7 ttae ctett nt tt on 

ot _,rousht with autttoteat enotaeas b7 1ntro4uetng t.llla 

el-Gt. ,to 

rur,ber, the exeluetoa of •b• telukea on tllo &rOliDd 

that the lrrtsattoa te evatleole for .30 per oent or the 

oult1Yable ereea, ~ouch tn ooAformt•y wttb tbe unit wbleh 

the Commtealon bae adopted, le net proper. The psrta of 

16. Report ot the Seooaa Irrtgatton Ooaadeatoa ( 1972J. 
Op. ott. Obapter VII, p. 16~. 



tbnup trl'lcattoa teetlttt·•• requlr• to •• reooplaea •• 

t1roupt prozae pro•t•ett tbeJ tall ln the broed c!rnib' aoae 

aat1 exhibit tate erratte oharaoter of diatrt·bu\toa of 

ntn.tell. 

!be taaue of daltaea~ioa et areas liable \o frougbt 

na hl!'tber iaYee\icatet1 b7 tlae l'a·ot ftafliq eo-1 ttee 

( 197)) appolatee1 bJ tbe OoYerDmezat ot J&alaereahtre. It 

iDYeattsatea aeYerel Yarla~lea ta Ita atut17. Tbe orltarta 

tt tiaall7 aettled on, end the reaaODa &!Yea for t1otaa ~ 

c!eaene • brlet eenatdaratioa. 

Bator• tlaallalq the prooatare tor lt•ntltloetloa 

of trougbt prODe eraea the J'aet ,-ladla& Caalttee (197)) 

baa t1laoaaaet the tollowtas poaalbla oriterta: 

I. Crtterla baaed on oeuaea ot frouebt: 

(a} Bol'lllll preolpltettoa; 

(b) Tt.Mllaeaa ot ralntell w.ltb reterenoe to 

oropplq petten; aaa 

(o ) Solla. 

ti. (a) Alulewarl eat auaperaaloa ot land. reYeaue; 

(b) Deolantloa of aoarolt7 la the paat; 

(o) Oattun; 

(d) Marketable aurpl .. ; 

(e) Mlpattea; 

. ) 
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(f) rluotua,toa la tile prtoea; 

(&) roodsretna offtake; ua 
· (b) J)eaal ,,_ ot populetl oa. 

After •tsoualq the nrlous poaal ble ort terla tor 

ttleatltJtaa \be 4roupt proae ereaa, the Oomatttee ocmelude' 

ua~ ~orul preoipltattoo to an a.rea should be the onl7 

orlterloD whtoh eea aer•e ea thG basta tor c1el1Deat1ng, 

taroedly, a droucht prone acnae. Thta waa becseuee, ttrstl7, 

ttae COIUid ttee telt 'he\ aeaaureaent ot pruipltatf.on la 

aiaple ant cteta ere a't'atlable for aa extea41e4 perlOcl. 

SeooD4lJ, tt la ua4eu~tealy tbe -••lo oauae ot all 4rou&bta. 

ThlrcU;r, it taa not poaalble to .. asure quaratltatt'Vel;r lD a 

uatq•• .. DDer tbe efteota or a aroulbt altuatloa by uatns 

aDJ ot the other erlterle aeottoae• aoovo. rourtblJ. wbet 

la re,ulre4 ta • orlterlon whleh -.uld ocrroo\lJ taatoete 

the area liable to droucbt rather tbaa ltleot1t1oation or 

an area preotael7 atteo~•• t.7 tlroupt la a partloular 7ear. 

Tbe eo.!''••· •taua tlnall7 oaiae to the oooolualQn tbat tt 

aboultt adopt no:raal ra1Atall ea the orl tert on tor 

4euroetton ot a broat 4roupt zoae. The Cotmal ttee aleo 

olarttle4 the• •r~ will be ob•erY.e4 that tbe lsoh7ete of 

750 111m dt 'f'14ea aorae of \he telukae. I a orc!er tbat ·tbe 

dellaeetton or broad drcnteb't aoae oa the beats ot taobJeta 

toea not baeoae too arbitrary, thia OOaalttea haa taolu.dad 

'be remetatac perta or those talukas ln broad drought cone 

where aolla are shallow and the obereoter ot reta:r aeeaoo 
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ta uuet -~ tat end. ttut breaka •••• t t the ratat'all 

axoeefa ?SO .. proYtdet the rainfall t1oea not exoeef 800 

•· Tbe '·aroqbte UJ ooeu tn areas tall!q outatcte thta 

rest oa but ~., are of \be ooatloaent tne. Tbua tile 

areaa b8JOD4 \ble l'e&toa oeaut l»e oonalaerec1 •• c!roupt 

prone.•17 
Oil the nata ot the orlterlOA ot norul ralntall, 

the CO.alttee 4ee14e4 the\ the &roa4 drOtJCIIt &one abould 

ooaatat of tbe tollowtag ereaa: 

(e) Ar••• talllq wl\Jata tbe laoll~eta ot ?SO -

(b) Ar••• telltac wlthln laobrete ?SO • to 800 a, 

whleb beve ahellow .ella. 

For aeltaeatl.._ the •roup\ aone on tho baata ot 

DGI'Ul aDDaal preetpltat.lOA tbla Ooadttee u1DlJ relied 

oa the taohretal .. , prepared 1t7 the Iadla Ueteorol~gloal 

nepertaeat (IUD). The aap prepar., ' ' IMP la based oa the 

ralatall 4ata oolleotec1 troa • autrtoteotlJ' ' lersel" auaber 

~t niu-aaugea aahllJ u1atatlle4 bJ State autberltJ tor 

OYer tlYe teoataa. The ·IMD ooaaltera that the preaent 

n..Oer ot rela-caua•• are reaaoae'l7 atequate tor broad 

aaalrata of rainfall tor arawlaa taebJete. The Oomatttee 

elao, therefore, plaoea rellaaoe on thla mep tor the 

ldeattnoattoa ot er••• w1 thin broef droupt ••• •• 

17. B~port of tbe feat rtn~tnc Committee tor ~urYeJ 
ot SoeroltJ Areea, fafebareahtre ., tate (197)). 
Op.Olt. Vol. I, Obapter IY, p. 52. 
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tettnea earlier. No toa~~. additional .-tn-ceus•• at 

oloaer taterwala or apao@ are bouaa to at•• a rtaer ptature 

ot rainfall patte~ · aoa ••~ att ln oloaer eaalrale of the 

proltlam or the nOl"Ml preotplte,lo:a ••• tile patten ot 

dlatrlbuttca ot ~atall ta the Sta-.. 

lbile t!leouaatq laportaaoe or the tlaellaeaa of 

rainfall to the plant srowtb, the Ca.m!ttoe eooeptet! the 

ext•••n•• of at leaat 11 troupt weekaUl ta the aoaaooa 

aeaaoa (22 weeks troa J~ao to Ootober19; ae ooayealeat 

tlld.x tor r••eel.lq 'he erratic oheraoter of relotall ta 

tbe arcnagbt aoae. The ntlllber or t1rou&!lt weeks ln tile 

aoaaoon aeaeoa beYa beaD tndloated tn reepeot ot aaob 

taluka. The f:reqaenoJ ot \he ooournrute of 11 t!roupt 

waek:a turlq the leet 1 s 1••r• llee been usea •• one or the 

aODvenleat tndloea tor . ooAtll"ldq t1rou.cht Jrone ebareete:r 

ot aa area. I• •o• ••••• the Cowunt.t,ee .alae 'ook lato 

ooaatterat.l §D the predoa\aant sell tne. GenenllJ 'hs 

Cemmt ttee oona1dere4 tsluke •• tlla 'lDl t or !dent! tt.oatton, 

wtth • te• azoep,tona. 

Hl. AooortUq to Raaltee, troup\ Ja aa ocaeurrenoe when 
the retntell tor • week ta belt ot ~. norael or 
le•• wbes tbe BOPIUl weekl7 r~dD.f&lJ. ii!J 5 am or 
ure. 

19. Tbe period or the south-weat aoaaoon ratntell te 
froa lune to OGto'ber anfl oomprlsea ot 22 weeks. 
(Bee•••• or dlfttoulttea ln aetttnc orlgtnel 
r•terenoea •• heYe \&ken the aboYe espleae~lena 
troa the Fsot Flnatna Committee Report (197) l , 
Op. ott., p. 4S. ) 
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The prooecture adopted . •7 tbe l'eot Plattac C..lttee 

tor SurYeJ of ~oeratt7 Areea (197)), tor t~enttt.rtaa tbe 

droop' proae ereaa .eooalatea .ot: 

1. Iteatttrtaa a broad •roueht zoae oa tbe baala of 

aor .. l aaauel preo1pltetlou la,loattaa water oelanoe. !be 

broad ctrousb.t zoae eoaalsta ef ere•• talllna wttblD the 

taoh:rete ot ?SO • alone with areaa lJllll to tbe reatoo 

between 750 aa and SOO .- where th• aolla ere lese reteatlYe 

or aotature; 

2. Terif71q t.be C!I'O'IIp\ prone obanoter et ereea 

talltwc wt.thlll the oroat c!rouabt aoae ou the l)aata ot 

trequene,- · ot oeourreao • or lara• Duaber or droug)lt weeks 

(relatall detlol•nt weeks} to the moaaoon pel'1oc1 oYer a 

pert ocJ ot :rears; aa• 

). BllmiDetlaa the . areas wtt~1D the o~o•• trou&bt zeae 

whioh are auttt·oleatlJ' t1rougbt reatatant eD aooouat of tiae 

aotature retentive oepeolt7 ot aolla or wbtob h••• beooae 

t:rougbt realstant on aeoount of tbe teellltJ of oaaal 

1rr1gatt on troa aaaared aouroe n•••lJ' the e0Eiant1 ot lerc• 

irrtgatton oaDal a7ateu wlloae aroaa oolll'Deada ezoeetJ 10.000 

beoterea. 

Apart troa 'h• total preolpttetloa, tta tlaellaeaa 

la one ot th.e 110at 1aponeat requtraenta tor tbe growth 

ot plants. The poowth ot t»leata baa eertata laportao.' 

pllaaea, viz., (o J Sowiq and aemaettoa' (e) ftllertaa 

ead vegete,1Ye growth; (o) Flowertq au aratntllltq; 
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eatt (f) Gnta 4171111 end baneattaa. !be water requtreaeat 

of o~p• et the tlrat tbree ateaea (i.e., •• -aDd o) ta 

••rt onotel. It there ta proloaae• oreek, trouaht 

attuattoa !a oreetef eat Jielaa ere ••••r•l~ atr .. tet. 

!bare oea ~· generall~ roar t7P•• of Yartetloae ta tbe 

aor.al pattern, ae.-ly, (1) neleJ ta tbe ooameao ... at or 

relaa; (2) coaalderably preloqed ln\eraedlete breaka; 

()) Very uaeya t!tatrlbdloa ~ rata; ut (4) l'a.tlure ot 

late nta. 

It tbe ••-•••••n' ot rata• ta deleret., aowlaa 

opentlona ere c1ela,.a, renlttac ta tlle rec111cnloa or the 

period ot orop arow\b of tl aell7 atteottag U.e yleltle 

••••raelr. ~e ••~on4 eat tbe tblrc1 altuetlone .. ~ reault 

ta atteotlas e.t.erael7 tbe ••aetetl•• crowtb, renl tlng in 

l ... r ytel4a 4epea4laa upoa ~· 4attoleao7 ot ratatell ta 

tbeae pertoaa. Jlowerlac aad arata-ttlltac •••a•• require 

ete,uete ratatall, telltac wblob lbe creta alae ••• 7lelda 

ere arreot••· Ve17 early atoppaae ot rata .. , oeuae 

abrlYelle• arelaa wblle oeattaueaoe or relaa late tn tbe 

••••OD la lUrelJ to oaaae loli&ID& or orop •Ad reduotton ta 

the Jie14a. fte Ideal atat11 batt on or retatell ta t1rougbt 

proae area a laaa to •• ooael4eret ta relatt on to the 

oropptq petten. Aa7 warte\loa la tile' «!la\rtbutloa 

pantoulerlr releUq M tbe onolal ataa•• ot arowtll •J' 

reault la either partial, al .. at to'el, or total tellure 

ot oropa eeoor41DC to tbe extent or vertatl on. I a dl7 
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tamlaa ••••• \lie •11 •lawre la tlae ooatrolllD& taotor 

tor pleat anwa. 
Tbe seeoef Irrta•ttoa eo..daatoa (1972) bed 

ooaat~ered the tntrotao•toa of tbla ortteJion •• deelra-le 

but a~anaoned 1\ oa eoooaat or tbe oomplextttea of the 

problea wbloh tt preaeata. Tbla Committee baa not 

auue·et•t e.DJ' dlreet ••• al•ple •••re ot ttultaeea oa 

aoooaat ot attterent aotatur• reteatl•• oapaott7 ot the 

•otla ad c1lttereat requtre .. ata of nnoue oropa at 

oruotal auc•• of tlletr growth. Beaoe, \Isla eo.t ttee 

ooaalderec1 aa tndlreot ••nre ln tbe tors of a lara• 

BU11ber O'f tettoteat 1NK8 ooounlq lD tbe IIOD800D pertot, 

aat the f'l'e<J•!••J' at . nob ooourreaoe oYer a per! od or 

,..are Jaea bea •••c1 to Yal'lfJ tbe 41'0\lpt proae ollano\er 

of the area talltq wl \Ilia tbe bi'Gad •I'OUCbt ••••· for 

Uale purpose \he data .J'elettq to weeklJ' atatrllnJtloa ot 

ntatell c1urlaa tb.e aoutb-wea' taODaooa parlot (Jue to 

Ootober) OYer a pertot of the reoeat 1 S J'••~'• we a aae1Jaec1 

bJ' thta oo..ittee. 

The SMod Irrt.cetl oa eo.aiadoD ( 1972) atopted Ute 

taluta •• a ~1\ o~ 1teatttteatloa. tbla ~ttee alee 

baa seaerallJ' '•Jtea Ute \el•.tka •• a uld t ~ wllereYer a rna 

a.aller tbaa • taluka auob •• a reYeaue olrole ahowed 

«latlaet obaace la the pbJaleal obereoterlatloa per,loularlr 

la relaUon to aolatu.re ret.eatt•e oapeottJ' ot tbe aolla llll4! 

orop pettern, tbla oo..!ttee bee ooaaldered the .. eller 
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uatt of a re•eaue olrole tor ltteatlttoatlon. ftoup the 

datatle4 tatol'fllltlon reprc11DS prat!oatuat aoll type 

(pentoularlJ peroea,•s• or areaa ooYerad bJ Yertou• aoll 

tJP8a) ••• not available, tbla Committee baa eaoertaiaed 

the general obareoterlattoa or the aolla la en area 

qualttatlYelJ rroa tbe publlabec1 tatoraattoa to tbe 

Gazetteer&, tbe report ot the Feot l'tnltng Ooaat ttee (1960) 

an~ tke publloet1oa on aoll types of the eartoultural 

depan.eat. 

1.) lt)lpltloD of pry fe!!!BI A!!JI 

Aa per eat1matea li••a to the fourth Plaa20 toouaeat, 

there are 128 ttatl'iots ta tbe oOUDtey whtell have low to 

Mtllu nlllt~tl_l (water 1125 •) anauall7 wttb ••17 llldtea 

lrdaatlon taollltlea. T.heae 4latrlota eooowat tor nearlJ 

6a adllloa heoterea or .about belt ot th• totel net sown 

area. 0\tt of tbeae c!letrtota the ••l7 blah tutenatt7 c1rj 

fanat~a~ area• (l.e., wlt.b nlatell raactua troa )75 aa to 

750 u. aac1 trrtcetecl area nlow 10 per eent ot tbe oJ"Oppea 

area) ulD17 ooYer oeatral parte ot RaJeethaD1 Se11raabtre 

raalon of OUJarat auf rala-•ba•ow reatoa ot wea~ero Gheta 

ot Kabareah\ra eat U,aore. TweD~J-tlYe dtatrlota tall ta 

tbeae ereaa aooCNDtlnc tor about 18 atllloD heoterea or the 

aet aowa area. Oat of \he r .. atatuc dle,rlota, 12 4t•trtote 

20. PlaantDS Oommtsalon. rourtb ?l•• Tear Plea (1969-74) 
(!be Meoaser of Publloetlon Sranob, GoYernaent ot 
lDdta, Delbt), pp. 152-15). 
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alreadr beYe 1rrlcet1oa eo••rlac abaat )0 to 50 per ont 

of the enppe4 area an~. beDoe, t!ae problea ot ~••• 

atetrt.ote la no lo~~&er aoute. Tlle reutDill& 91 ttatrtote 

apreat oat .. talr ta AD4hra Pradesh, GuJarat, PunJab, 

Be17aaa, lllu1bJ8 Pre•eala, llabareebtn, lf7aore, fqtl Keto 

erat Uttar Preteab repreant the tntoel dl7 tanatnc tnota. 

1. 4 Dlmeaat OJ! ot Qe Prolal-

fte probleu poaet1 bJ droul)at ••17 trOll area to 

area depeattaa oa \be aaouat ot ralatall ut lta 

Yarlabllt •7 ud alao the en•t to wid ell ll"l'lptloa baa 

been deYelope•. Tile Irrlgat1on Colllllaeloa (1972) 21 

eepanteC out ereea Wbleh are prO&e t-o •roaabt oa tile baata 

et ratafall, ~rrtcatlon ut nob releYeat eoaelterattoaa. 

ntatrleta baYlDC leaa tbaa ?SO .. of retafall were 

ooaaltered 4roupt pr~e lD the ttrat oouat ·77 nt of )28 

dlatrlota (34 per oeat of the aet a..a area} were tbua 

alDgled out. ao.e ot theae dlatrtota hat talrlr ••••loped 

lrrtc&tloa taotllttea. Xzola4laa these •tatrtota •bore 

sttll reutaef 50 atatrleta (abOttt oae-tourth of tbe 

oultlYIIted arew of tbe OOU8tJ7). Ia addltlon, ·-· 

dlatrlota tn the Stetea ot Maharaabtre, OuJarat, Madbra 

Pradeab, MJaore, BeJea,beD aad Utter Pradesb reoelYed 

retatell betweeD 7SO aat SSO ~ !bte belac of foub,tal 

uae, eat trrtaettoa '•lac Ylrtuallr noa-ezleteat, tbeae 

21. 
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areas elao .. ,. ooaetaered •• trousbt prone. Wltb tbeae 

et!dlttoae, tbe •roqbt prone areas ln tbe oounti'J' 

ooaatttute abaat oaa-tblrl ot the net oropped area to 

tbe eoutr,. 

!be QomataaloD alao expreaae• lta ooneern OYer tbe 

aoolo-eoonoado dlapertttes betaa eooea~ated beoeuee ot 

these dlfterenoea .1D agrlotJl tunl oppo:rtua1 tlea between 

the dr,r and drought prone areas on tbe ·one hand eat blab 

ratntell aa•/er well lrrlaetet a.reea oa ·tbe other. 

1. 5 e•notertatlte ot Mrtt!lltgn 
p r.roijbt r roae Ar••• 

It ta aeo••sery to outliae tbe ohereoterlattoa Qt 

tbe droagbt·p~a• areas pertetn1na to egrtoulture before 

looktq lntc tbe problema of egrtoultual 4eYelopaent t.n 

dr,r lent reslona. Tbe ohareoterlatloa relating to lead 

attllaettou, oropped ereea ant aoll tnea er8J •• follows: 

1. ftpt U)!llzat10• 

One ot the elantttoant oharaotertatle ot th• ~rousht 

pl"ozae ereea la the hlp peroeatace ot tbe oul ttvable laat 

to the aeograpl'lteel area, neael7, .a1 per oeat as ooaperet! 

to tbe Gtete everece of 60 per o•llt. Two reasons oaa be 

a\trlbu\et to thts. rtratlJ, the meralnal end aub-•ergtnal 

lend wbere tbe oultlYetor ordlaarllf taoea aevere baadloaps, 

•r haYe lteea broapt uDder tbe ploucb. SeooadlJ·, the area 

uneer torea~ la 1aatgattloant aDd it, therefore, taoreaaea 

the •••tlabllttr ot oultlYeble laa•. Tbta, boweYer, 

aggravates the problea ot aoll eroatoa an4 aurtaoe runort 



beeauae of 'be abaeaoe or proteotlve ••aetetlve oo•er. 

2. CJropHt1 Afell 

Allotlaer eber•o•ortatto ot the tJroupt pi'ODe ••••• ta 

the predolduaoe or area 11DCter eereela, utal7 Jower ana 

beJre, tn ~be oropped areaa. Tbe peroeatace of area afer 

oereala ta ea blp aa 6S per eent ea eaataat tlle Sta\o 

everase ot 56 per oeat. ~•• aaln reaaoas tor the 

pre•OIIluaee ot area uaaer oereal.a ta tbe reluotaaoe on the 

pert et tile taraera to rlak a larc•r lJWeaout wbtob the 

oultlvaUoa or oa& oropa enblla. 

). §oll Qllanoteria!loa 

The aolla of 4!reught proae ereae are c1ertve4 tro• 

baaal,lo rook. They eoDtala ola)' ant! tree llae. oa 

wettlaa, tb••• aolla exhtblt hllh voluae expeaslon whtoh 

renl ta tn lapedlll& the _perooletlcm ot raln weter. 'lbe 

aolle oraek baaY.ll7 oa tr,rtac, ~aalttnc ta loaa et 

aolature anti ulttutelJ' c1a•ctnc tlle root qs•ea ot powlq 

eropa. In aa«ttloa, they haYe hlsb .olature et wtl,IDC 

point. The wlltlaa point le a atase or aoll .olature •hen 

the plot b•&lu to c11'7 •• lt Ia unable to utraet the 

.olature wbtoh ta held teat b7 'b• aoll parttolea. !be 

aolla baYe Ya'JiGa deptha wblob tleter.tae total •••llebl• 

aoi ature tor pleat srowua. 

'!rua ot Oropa 

- (a) partt 

Yer.r ahallow aolla Wbleh are un4ulat1Q& era eubJeot 
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to aeven enaloD wllloh reaul ta ln ••rr poor aotl oover. 

»ue to their llal~etJ tep,h, ahellow DO!la !lave ••1"1 low 

Mola\~e holdtQB eapaottJ. Qene~lly the oropa llke beJre, 

areen graa, •laok are• aae areuntnat ere arown ln tbe 

kbarlt aeaaoa wbeta the rataa la luae, JulJ' eDl1 A.uguat 

aaturete tbe soll profile. But the auoooaa of these oropa 

larcelr depeata oa the atat~-.tlo& of rata an• ~uratloa ot 

•rr apella. 

The M4laa 4eep sotla are beevr l.n texture end are 

acre tno1sttJre Jreteat! ••· therefore, tbeae aolla are 

generally pu' 1UU!el" 8Ud OJooptlt 88 61'0\lfUJil\lt, rec1-&rea 8D4 

ba3n ta khertt. lm' 'be kharlf orepplng ou theae sella 

la rtak:y oa ftoooua' of htp prob&.bllt tr ot ooourrenoe of 

t!ZT .._,alle. 
.• 

(b) !!Ul. 

Me~lua deep aolle end deep aolla are senerally put 

u .. ar ra&>l erope. Jower f.a the prelomlaan\ rebt orop. 

Rext ta laportaaoe ta area. Mlxetl eropptnc la alao followed 

by putt.tq aattlower elona wflb JowaJ". The ttratnaee of 

'be•• aolle la ao4JeJ"atelF low ead lDflltretlon rate la alao 

low. Heooe, rata water ~... aot saturate tbe protlle 

ea.t17. !be auooeas or rebl oropptas to theae aotla, 

tlleretore, ••peate upoa the extea~ of preotpttetloa la the 

.aetba ot Septamber aa~ Ootober. ~eep roote' erope aueb •• 

sr.m, aertlower and enntlower are more .. tte• tor eztraotloa 

ot aotature h'oa lower le7era. 



Ia 'rlaf, oae eea ••T •hat tbe .oat ~•leYaai 

ohenotertattoa of t~e "roapt pnae ar••• are •• followa: 

1. Intend •• nl-afall tnteraperae4 with 

uapre4lohble t!rouaJtte. 

2. RelettYelr abert ralaF eeeaoa. 

). HtplJ Yarlaltle ratatall aurtaa tbe rata,. aeaaoa. 

4. Htlb eYapo-traoeplrat!oft rates tbrou&hout the 

s. 
6. 

a. 

1.6 

arowtq •••eoa. 
Low aoll orsen1o Na~t~r ocnteot. 

Low laflltretloa oapeoi\J of soil•. 

e reet ~tftr ero•ton baz~rd. 

Ltafte~. oapttel resouroea. 

11a1DlJ. utul or !nmea l a-bour power aoureee. 

Pi:tt:~f !f;'~!ltgrel ~~··~op!!Dt l _ _:_~iiii _a_!_p! 

staplJ atetet!, there an two ~~aJor proltlau teelq 

•oat of the taraera llYlDC ta th••• rectoass 

1. Proble• of ••r.r law aaaual preolpltatt oa, lta 

uaeanatntr eat ooaa•quat low ant uaaubla 

orop rtelcta. 

2. AD aooelerettns rate of aoll arcaton. 

V•r.r low eac1 uaoerte1a retafall laor••••• the rtak 

of oult1Yattca. 'nleretore, to etabtllze farm tnooae 1a 

\late ana, • thne-proaset1 atrateg ot agrtoultanl 

teYelopMat baa 'been augeatect bJ tbe raot l"tadlq • 
22 -

Committee (197)). Tbe atratecr ausceatea ta •• uD4er: 

22. Report or 'h• raot rtncJtns C01111! ttee tor ~urYeJ' ot the 
Soarolt~ Areas, Yaheraahtra Stete (197)). Yol. I, 
Cbepter X, p. 186. Op.Ol,. 
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1. aut ta•l• enpa •1 llave to tte ectop\et to eul t 

tile tne of aoll ana t ta aotature retentt ve 

o•paolt7. 

2. xetbota ot ealtlYSlloD ~equtre reorteatettoa to 

sQlt the ooadltloa tn !rousbt proae er••• ln the 

ltcbt of the reeulta or reaeereh ••atleble troa 

tlae w tt••· 
). tnt-crated prograaue tor ar, lana aevelopa.nt 

ana water ber.eatlaa aboul4 ae taken up. 

'!'he ~17 J'em1q Reaettrob ftft\toa, Sbolepur, hae 

oerrted out reseeroh work !n evoln~ ntteble ft!'·opptns 

tor the drJ ta~1D8 areas. !be Reseerob S~et1oD 

r .. o.eDctet the tollowl·nc oropptas la tbe lrougbt PI'ODe 

••••• aoooratnc to the tJp• ot ao11. 2l 

1. Y!Fl §hall!! Stlla 

Tbeae aotle are uatly obHrYed la tlle upper rttsea 

••• ere uadul,attaa ana ••b~eot to ee•ore eros!.cn. fteae 

aolla are uatlt tor oult!vstloa ant eaa oul7 be p~t unaer 

ar••••• aueh tts .Sl•e-paalo sat :Ma-rvel-f>. The •••:res• yteld 

of ar••• on suoh aotla 1e about 6-7 tona per heotare. 

2. §b&llow Solle 

'flaeaa eolla ooour oa rolling plelaSB wltll a elope 

raace of l•l per ant ••• 6 'f'&n 110re. '1'\le to lte llmttef 

- 2). We haTe tek•n the •bcYo rNomte.oaetlon" troa the 
Yarloue pu,l1ahe' aa• • np•bllahad reporta ot the 
Re&eer•h Stattou. 
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depth the .. 11 baa low aoleture holding oapeolt7. Tbe 

rainfall lD luae aott lul7 ceae:rall7 aeturatee the eoll 

profile aDtl lleue kJUirlt onps oen be grow. Wltb the 

later abowera tn Augaat ••~ Septeaber the orope oen be 

srowa wltb the aoouaulattns aotl moteture. Heaoe, the 

aJnallow aolla are aore aut table to kbarlf' oropa euoh ee 

baJra, arouatBOt, sunflower, tur ana other pulaea b7 

tollowlns the aetbo5 of strip oropplng. The orop rotetton 

oaD be ttr•' 7ear '-Jra, aeooat 7ear grouadaut, tbtra 7eer 

••ntlower reavl,lDC ln a three-7ear rotation. 

). blip t'e!J Soils. 

"••• aotla oan be srou~ed turtbar into medlu• deep 

upto 45 ou ani aoleretel7 tleep upto 90 •••· The eotla 

haYlnc 45 oae tt&pth baye llmlted aotature hol•taa oapaott7 

and re{tttlre le•s raln.tell ter M\urattftg tbe soll protllo 

~tnd heaoe \be eo eotls osa ~· put \ID.tter Jtbert t oropptas. 

The a~erstel7 deep aotla sre bea~ sa~ beoae 4l~tloqlt \o 

eow tn the khartr eeaeoa. H•J!loe rebt oro.Jplq ta pcselble 

ta thes• aolls. If the ttatrt"'butlon ot ratllf'all ts proper 

ta Juae, JulJ saf J~st and lat•r pert of Beptesber, thea 

bo'Jl kharlt ad rabl o:ropptns 1s posalble. narlt 3l'Ope 

like oaJra. aroua4a.t, aunrlower, tur, •uug, u41~ snd re•t 

~rops ltke Jawar, gres, aQaflower and •8ft1owftr oea be growa 

oa tbe•• aotle. Wbtle rotf!tttq the orf)Ja \ha oereale abould 

follow the lesu••· 
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~- pup bllt 

fteae eotla ooeur ta low-l7!DC areaa at the ex~reae 

eat of the weterahe4;, The t1nlaece end tbe lattl tntt on 

i-ate of \beae aoll• la low, beaoe the earl~ rata c!o aot 

eetunte tbe wbole of \be ntl profile eeatl7. MOderate 

to beeYJ ralaa ta Septes••r or Ootober eaturetea tbe sella 

&D~ benoe OAlJ rebl eropptac ta poaalble. ~ • ., rooted oropa 

auoh •• cr••• eeftlower end euntlower ere aore suited tor 

eztraotlon of sote,ure fro~ lower le7ere. 

Tbe orlterte tor aeleotloa ot oropa la tbe droucht 

proae areaa aboult be ea tollowac 

(a) gort Psrettga 

UDeYen JIDt unt1 .. 17 tlstrlbuU.oD or rainfall le the 

oheraoterlatlo ot •roacbt prone •r•••· It the durettoa of 

erop la loac \be pro,ablllt7 of ooeurreaee of etreaa turing 

tbe •turlt7 per1041 ot crop crowth ts blp aJu! 'Isla etteeta 

the rtelta e4TereelJ'. It the groqll pertot ta atJortuec!, 

the obeaeee ot a.eroo•tac thla atreaa ere aore. Tberetore, 

an l11portaat er1,tertoa tor aeleotton ot orop aboulc! be lta 

short duration end earl7 aaturlt7. 

lb) Pbt!f·I•••a•tttyttz 

Aa a rale, pleata require oertala eaouat ot auallcbt 

tor their aor .. l erowtb. Oer\eta Yerletlea of plaa\a ere 

•• aeaaltlYe to tbla teeter that ta the •'••nee of adequate 

- aunltcbt, the •urattoa of tbelr growtb la abortened, therebJ 

renlttac ta reduotton in the out turn. ta the troupt 
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prone er .. a tue to the erretlo n•••r• of weather, tbe 

aYallabllltJ ot requtrea aunlt.-t durtaa the perloa or orop 

&rowtb UJ' ••17· To ·oYerooaae thle dtttloulty, it Ia 

naoeaear,r to aYolYe Yartettea ot oropa whtoh ••• •••••ta 

tetrlr aoraal arowtb ••ea under ooalltloa ot ••r.rtac 
•••tlatatll t7 of naltpt. Sueb Yerletlea et oropa ere 

eallaa plloto-tnaaaat tl'f'e .• 

(o) Strp91 aoot Bz!tem 

!be pleats lle'f'f.ag atrons root •J•t• oaa eztreot tile 

aoll aotatura tna laraer area of •ll an«l o-ea at•• -ettar 

Jlalda •• eomparaa wtth tba plaata baYlns a aballow root 

a7at•. 8uob oropa oaa gaaenllr wt tllataad loDe ,., apalla. 

(I) .,,. ot. Soll! 

Type of aoll wttb partto•l•r rater•aoe to Ita aeptb 

la another important c!e•emunt ao••rnlng the aaleottoa or 

oropa. lfhe aetatla of aoll tJpa end auttablll t7 ot oropa 

ta the partteular tJpe ot aoll b••• baeD 4laauaaat abo••· 

Otyan that aoma areaa tn tbe eountr.r are proae to 

droupt oondtttona •• pofatect nt bf the •••enl ta•teetora 

ttaaortbecl eerltar, the question lliiHttatelJ artaea aa to 

wbether •• uthoc! of alleYtettac tlseae ooatt tloaa oen be 

deYtaet. fta\ tbere ta u t.,eratl•• tol' auob aeenrae ta 

ObY10Q8i fOI' l•balaaoe fo realoael feYalop .. Dt 88 between 

theae eaa tJa• oth•r ar••• wbloh were beaettte4 by the araea 

- ReYolutloa of the 1960a bas wtde-reac1a& eGoto-aoooom!e 

reperouaatone. The Queatton ot the teaetbllltJ of nr,.leatt 
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tantq ue, •• a reault, ptatH1 btp taponenoe. The 

baata tor reaaersh ta tbta ttald ouSbt to -· ._,. expltott 

at thta Juaoture. 

1.7 J.J•••E!ll ee•• ot 1'1£7 bnty 

Aa fer baok •• 1aao, \be rtrat J'ntne Comataalon had 

r.eo01ldaaa4 that proteotlve trrlgattoa proJeots be taken up 

by the state tor the beaetlt or tbe tr,rland treote. 

Baa .. ~h ettorta at eDheootag tba protuott•tty or oropa 

srow UDder ratutod oondl tlona were tal \late• to thta 

oouatJT •• tar beak •• 1905 wlth tha astebllahment of the 

Imperial (now Iaflaa} aouaoll ot Apictultvel Reaeenb. 

Bowe•er, the ttrat .,.t ... tlo atforta oa aotea,ltlo llaea 

ware taltlated __ y .&aaltker la 1926, wbo, etter aatlataotor.r 

trlala both 011 ezperlmeatal tena ad on tener•' ttelda, 

e•ol••• a paokaa• ot praotto•• aultabla tor Jower ln the 

Beaba7 Pro.taoe. Sultebla aolltloettGDa were ms4e troa 

tlme to tlM lD dltferea\ al•ea'a Of tbta paokeae. 

statler paokeaea of praotloea were alao nacaatef! tor the 

dr,r traota ot M7terabad (Ralohur), "e Madras Pro.laoe 

(BeJar! I ant North Inc!la (Rohtak) ta oourae ot tlae. .au' 

• well-orgeDlaed aotlon proara .. • tor the adoptloa of et 

leeat aoM ot tbe c!J7 te:raiq praottoea wea tekea up oDlT 

1D ll.ebereehtra. 24 Pew 7eara later the Ro7el Coamlaaloa 

(192S) empbeataed the taporteDOe of t•• te•elopaent ot tr7 

24. Intlan Oouaoll of Acrtoultural Reaearob. A New 
TeohaoloCJ. tor Dr,rlan~ Feratac (1970), p.), Op.ctt. 
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farm!na aDA obeer.ea "••••• lt bappeae, aoreoYer, t•et 

tboae oropa t•at haYe reae1Ye4 leaat •ttentlon sueb •• 

allleta an •oqat the tntoal oropa hl IDOBt ot the 

uatrl'laatet c1latrtots. !'be probleaa of oul tt ••'1 on ta 

auob tnota ta wllloh oropa en enttrelr depenaeat upoa 

rainfall are, ln our op1D1oa, ~eaerYlag ot tar oloaer 

etteattoD than th8J ha•• reeelYed rroa the asrloulturel 

t>epartaeata."2S 

A tn 7eara later the tbe~a Iapert.al (aow Iaatea) 

Oouaotl t4 Apioaltanl Reaeanb (ICAR) apoaaorecl an 

1atearatec1 rea .. roll aell._ uater wJalob reeearob work oa 

Yarloua aapeots of dry ra~taa waa lattlated at t1Ye 

rectonel oentrea, Yla., Sbolapur eat alJapur in 19)), 

Ralohur aad BeJarl ta 1934 aa4 llohtek ln 19)5. 

Wl Ul tlle · 1»ecJ.u1q of the era of plaaat q, the 

prottln of c1z, tanlD&, thoup aot eatlrel7 torsettea, 4lt1 

not reeel•• the atteatloa lt c1eaeryef. !be Tblrc1 Plea tld 

refer to the oonoeatratec1 efforts neeted to enable the 

mllllone of ~r.r farmer• to partlolpete, oa a large aeale, 

la prosra~~Mea or c1eyelopaent ot c1r7 tel'lllna. 26 Howe•er, 

the proara.mea of the Plea oonoeatrated on the ~ulok 

2S. Kaat•ka~ I.Y. »r.r ra~tac ln ladle (Iadlaa couaotl 
of Aarto•lturel Reaeerob, ••• ~elbl, 1969, 2at 
qt ttoa), p. 2. 

- 26. Plauutq eo.mtaalon. Tbtra Ptve Year Plea l!b• 
llaaaaer of Publloatl on, Qoyernaent of Illdle, 1961 ) , 
PP• 49-SO. 
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Jlelatac etratesr of Iateaat•e Allioulturel ~etrtot . 

Prosraame (IADP), tatenat•• Agrloulturel Area Prosra.ae 

(IAAP) ea4 Btsll YleltUDS Vartetlee Progn•• (HYVP ) whloh 

helped aooelerate the creea reYoluttoa. 

Wtth the creea reYolutloa21 eeeoatag a realttr. 

th•r• aroae the problea of labelaaee to the taYelopunt 

of trl'laated au .,17laat aarloul tare. Tile aew aeeaa wbteh 

tor .. a \be -••1• ot the Oreea ReYelutloD requlrea other 

te·otora for greeter produotl oa. 

"!'he lntrotuotten et ll~brlte eat hlp J1elc11ns 

Yarletr of •••t• ot aoet of ~· tapertaat oanala arowa tn 

the oouat17 te expeoua te aake a t.eale tlffereaoe la tbe 

proapeota of aCJieultural teYelop .. at. Tbe releYeat 

obereetertatle of theae eeeta la that they ere tar more 

reapoaalYe to the applloatton of plant aatrleata to ~e 

aoll, ta taraa of 7lelct per aore. Ratarallr, tbla 

re4lulrea aanred, atequate aat1 tlael;r ••'•r eupplJ to tlle 

ttelt.a powtac tbaae oropa. Thle aoatll tloa would 11111 t 

the &rea tbet oaa be put uater these laproYecJ yarietlee of 

oereala to len4a that haYe eltber adequate lrrtcatlon 

taotlltlee or reoet•• adequate a1l41 ttaely preolplte,toa tn 

the arowtas aeeaoa. The queat!oa of ateqaao7 eat ,t .. ltaeee 

ot preolpt•a\loa wlll aepeat aot oalJ oa 'h• per\loular 

orop, bat aleo Oil the •otl ooaoaned, ana will, \Jleretore, 

27. Greea reYolu\loa teohnoloCJ retera to the hl&h 
7lel ttns ••rtette•. 
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Y8%'7 troa naton to rqloa. • 28 

eo.aeatlac on tbe unequal opponualtlea ana laooue 

oreated eAt eoeentuete4 bJ the areen reYolutton, lakbe4e 

obaenee: "•.... lt new teobaolog brtq ebout a •Jor 

qcrepte lnereaae lD produotlOD • •••• tbla 1'8ClOD (t117 

realOD) tor wbteb ao taaOYatloa bee bean -.olYe4, wlll 

have no e4Yanteae of taoreaae4 ettloleaoJ ea4 reduoed ooat 

tn produo~tYltJ, but attll will be etteote~ bJ the 4eoltne 

la the prloae. Beaoe, ta U.ta rectoa lno-.ea UJ teollne 

lll ell ebaolute •• .. 11 aa relative ••••· w29 

fte powlq •t•parl tlea to tlse eooaGIIle 

oppor,uDltlea an• tnoe.e betweea tlleae treeta aal tboae 

wttb aeeured trrtcettoa eat/or bleb ratatell ere ao creat 

ea• aleralBS tbet 11. s. SWaalaatbaalO rlp'l7 ooaettera the 

••••lop .. at ••• tepl.,..at ot a new teebnoloar tor dr,r 

ta~taa an urceat aooto-eooaoate aeoeaaltJ. 

1'o •• .,, tbeae •r••• ( ar,) ll••• leaet 'bela tad tbe 

lrl'lcetea ereea t.a t»ae eout17 wlateb have eo tar beaD the 

oal7 beaettol•~•• of \be areea ra.oluttoa. ~e eolutton 

2.S. Retb •· •.a Bote oa "17 Acrt Otlltural Beatoae ad 
S&all 7er.era wttb 5peotel Betarenoe to Mebaraabtra,• 
(Uapu,ltebat). Gokbale Iaatttute of Polltloa eaa 
J:ooaoatoe, Pune, 19691 p. 1. 

29. lakhate Y.ll. ".Agrteultural t>evelopMat ua Iuoae 
t}latrl but lea," InfJlu lourDa·l of .Ap1.oult11ral 
Booaoato•, Vol. XXV, No. 1, Jeauar,r-Mereb 1970, p. 4. 

)0. SWeldu\heD K.s. ""nanoiD& Acrtoulture," Tbe 
Aartoulturel Plnenee OorporettOD Ltf., Vol. III, 
2 JulJ 1971, p. 41. 
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to \bela- acrl••l tanl proble• llea ln U1e tlnelop•eat of 

•rr taalaa. 
Al.anet1 bJ' ••h eoaatt!eratl ona, the lourtb ft •• 

Year Plea apeoltloallJ' eaplaaalae4 \be urce•t ••_. to.r 

oreattaa otreu .. tanoea tbat woul• enable tbo ·bttharto 

aealeotea 4~ t•~r• to aean1a&~ll7 pertlolpata ln the 

aartoultural 4eYelop~ut proooaa.31 !be polioJ waa aoucb\ 

to '• tranalato4 toto •••toa tbrouab (1) \he All Iadla 

Coort1loste4 Reaoaroh P~Jeot tor ~lead Asrtoulturo 

aaaotlon•' oy the ladleD oouaell of ~rloultural Heaearoh 

tn 1970, (2) 11.20 ororo oeotrall7 apooaore4 fourth Plea 

Sob ... , Yla., the Integratet1 ~J7lao4 Pilot T.4Yelopment 

P~Jeot. Tho proJeot ODY1aeae4 tbe tmproye .. at Of 

a~o•lturo throQ&b 24 pllot p~Jeota _,. adopt1DC a twe­

pnqe4 approaoh ot \latl•rtutoc reaeeroh for eYolriq 

aulteble orop Yarlettea ea4 rela,et1 egroaemlo praotlooa, 

aat1 the praottoal appltoatton of reealta of aYallabla 

Jua•ladce .Ia thta ftelt. The ICAR reaeanh oentrea, 

looat•' ta the prezlmltJ ot tho ptlot pro3eota, were to 

prerl4e ~· re~ulatte teebatoa.l nperYtat.oa. Two of auob 

pllo' proJ•ota ••r• aaaotloaed tn tbe State ot Maberaahtre, 

oae at N'aa4np la Slaelepur dt•,rtet (Ootob•~ 1970) eat 

eaotber lD flYe Ylllasea in Akola t1ta,rlot (~a' 1971). 

It wea oontemplete~ to ooYer on area ot ) 1 200 beo,erea ot 

)1. Pl•nalq Coa.taatoll. l''our\h 7tye Year Plea 1969-74. 
p.112. Op.ctt. 
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a ault-•a•eraut1 tn eaob or tile proJeot w1 'h la,esntet 

cJI'J'l&ad prae\loea ta a perlott of tov 7eara 1n e phaaea 

•naer. De ·uln oolipoaen'• ot tbe Hllelle were: 

(1) Ia,enet¥e r••••rob tor evolYlDC teobDtque• Wbleb 

would glYe •zl- retune t:1011 tae aYallable eotl e .t1 

aoleture reaouroee ta the ~'17 area a. Aaoac otllera, tbt a 

taoludea reaearob oa avt,able ttrops, aoll ltnc1 wetf41' 

.. n•a ... at, ws,er harve•ttag ead saitaole 1mplemoo~a. 

(2J Pnetteel applloatlon ot the renlt ot eYell•ble 

kllowlettc• oo .. tl eat ••••r oOBserYetton praott.oea, 

oaltiv8tton or aroucat tolerant eaa abort c1urattoa 

vartet!ea ot oropa, aew ~eobnlQ••• ot eppltoettoa ot 

rert.lltaers tneluttq foliar epra,.tq, ••optton ot p.leDt 

prot~ottcn .. esuree, eto., wi~ neaesaarr tntraatraotura 

eac1 tratnlac. 

'·a D• Phqloy PEOMFfP! I! rtlR' Pn.1eo5! 

~he new atrate&T of a .... elopaeat or 4J'f'laDc1 •~••• 

requ1rea aore de\elled end tateara••• plenntQ~, exeouttoa 

aad auperv1a1oa. Tb.e ••In empbaa!a 1a lat• on treattac 

the lead aooor41aa to tta aeed and utac 1\ aooortlac to 

1\a lead uee eepe,111t7 to ke•» tt per .. aeatlr pro«uottYe 

wbll• ta eooao.t• uao. Tbla ooJeo't•• ta auooeaatull7 

~obl•Y•• wbea Wbole w.\erahed/saD•Waterebe• ts salteblT 

trected in au lutecrate~ aenner ant ••'urate~ beata. !beee 

- pro3eota ata at 'hte eaf. The t•••• of Pkfatoe~ procra.me 

are •• 1lllter: 
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(e) ~a•• J?u•lu•at 
!bta· taeludee aotl ooneorYetlon, lent 1rattna, 

ploa&btaa, eto. . Boll ooaaerYetton ta the bealc need of 

lantt eat without lmatlag, lent levelltaa end other 

proteotlYe praotloee, ft peraeaeat 8JS'em Of agrioulture 

oannct be aaa,elaed. Soll an• water oonaer.etton work 

renl •• ln pel'll8aeat beaetl t b~ pro.t.tf.q a aeour• 

tou~uJetlon tor relntecl asrtoultnr•. further, \he 

proarem•• ot •ualtns, lana leYelllDS en« o'h•r etmtler 

ooAae.ryat1oa wona era exeoutefl bJ !181l1lttl labour aDd 

·goaerate a large aouat ot looel ..,loJIHDt. 

(b) Jeter Haryaa'lDC.P£aot!tt• 

T.beee l~lade tarapon4a, tloottac aeb••••• aele 

t!IYeralon, pereolett"' taDka, eta. !«oat ot tbe ratatall 

ta •rr ereea 111 reoelYetJ «urtq tbe aouth-aat aoaaoon 

perlott aaa 'beoauae of the poor atruotve aad ualuletta.c 

topographJ, ••h ot tt.e 110lature la lo&t. Ur~oat steps 

are, therefore, oeede~ tor ~evalopaemt eal. popttlarizatloo 

ot weter hnne•ttas teebntquea. It nln wet-n• oan be store~ 

tor one· or 'wo preteottYe lrrtsattona turlDC ttroupt apella, 

ooaatclereblo progreso oen be aohleYett tn fnorettatos the 

Jielc1 or kbel'f.t eo well ea rabl orops. 

(o) H1aor In1gett.g 

Tspp1QI ot groundwater ta h1abl7 easoattel tor 

- auppor'1D£ ~rylan• •s~toulturo aad tberetore tb• prO«r•--• 

ot alnk1DC ot now wella, repalra/reaOYattoo of old walla, 
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eto., ta .S•• due laportanoe ta tbe pb~aleal prosr••• 

ullter Use t117laac1 proJeot. 

( ~) · XJtproyed yrtg'l,tJral Praottoea 

!haae tnoluc1e tatroauotlon of lroqbt tolerant abort 

du!'etton yarletlea, applloatlo·n of tertlltzere, atoptton 

of ap'onoaloal preottoaa lUte oontour oul t1Yatlon, atrlp 

oropptns, aa•ttlao of oraenlo mett&r, goo« orop proteotton 

and l•pro••• •tllace aad aoll .. aas ... at. 

(e) Iatrea!£90t!f• 

faraere• ac1ueatl oa ta aa 1aportan~ tool In •••oeattnc 

and popular1ataa aew •r.r ta~-a teohatqaea aaong the 

cnal tlYatora. crop deaonatrati ou, ••onatratt on ot 

tsprove4 lapleaenta an~ tenere tratr&tna play an 1apertaat 

role ln dtaa•taat1q tatorae-&toa oa taproYe4 'eyland 

acrteulture to the oultlY&tora ea4 therefore teraera• 

edaatlon la aa bttecnl pal't ot th• tirylall4 proJeota that 

era presently operata4. 

(f) SuJROEt1Q& QgoypatioD 

!Ilia laaludea eataal huab&Dtl71 poaltl')', talry 

claveloPM•'• eto. tbeae auppor,lng oooupettona ere 

asaenttal to lnoreaee t nooM ot thtt ,.r,iolpettaa tenere 

ana alao pro•tae wboleaome and nutrient dlet. !be aetatla 

of suoh proszo-a VSJ7 t~ eree to eree •nt aa auob are 

a .. tdad aad planaad bJ the proJ•o• taple .. ntetton oo-.1t'••· 

- Iaoea'J!!I 

~ tne tt~raera la the 41r;rlaad areas are aeae:rallJ 
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poor, tollowlq tnoeatl••• ta the abepe of loaaa aad 

auatalttea ere prortdet1 to t!aea tn tbta aahema to ezeoute 

the won. 
(1) Jam a 

se.,/tertlltaera/peatloltea are ct•ea to \he taraaera 

at 50 per oeat nltald;r cturinc \be tlrat rear aa• 2S per 

oea\ aubat•:r •~ac the aeooad rear. For tatroduotton ot 

... oro-pa 100 per oent great la gtyen tor aeect, loea 

porttoa ta \o be obtetae4 trom tba lnatltutloaal ttaenoe. 

( 11 ) Peraeneat W!£4! 

.rcw aoll oouenetl tm eat l•n• teYelopaeat tbere 

la 75 per oeat loaa tera loaa eat 25 per oeat craat. For 

prqnamea aDder .. ter beryeatlq 100 per eeat creD\ la 

giTen bJ \he OOYarueat ot Intla. 

(111) D81Q!!\£!SlqD8 aat Tre!Bllfi 

Slaee tbla la .alDlJ a d .. onatra~ton-ou.-trelalac 

qb_, 100 per oeat srant ta 11••• uadar tbeaa two lteaa. 

(lT) lfll!! Sprerty 

tJDteJ> tbta ltea tbe ooet ot urea la aubaldlaet to 

the ezteat ot 50 per oeat. 

(Y) )1taor I;rrlst\lop 

ffbere la 75 per oeat loan aDtt 25 per out aU:baldJ. 

ror aprlakler 1n1.setloa, lf it la uDC!ertaJren oa oo .. ualtJ 

-a•t•• lt la s!YeD oD17 •• a loan. !DtlYldual faraera are 

- ct•ea 50 per oea' loaa eat SO per oaa• •ub•ldJ. · 



( Yl) faJM& .battaptp 

G.rea' •• loea 1 a 'b• n•t o of 1 • 2 •~• .slYea •• 'b• 

••••ntaa teNere ba-.taa .bol.Uac ot 10 aorea or leaa. 

ltagnb ltatlMt 

onp reHuell Ilea latloa,ea ~. tollowlac oropa tor 

atop,toa ta eoarel'~ area (Sbolapur ead ~~ lite); 

Sr. 
Bo. 

Propoaat 

~ - - -- -- ~ - - ~ ~ -- - ~ ~ -~ - -- - -- ~ ~ ~ ~ ~ 

Qtrlf 

1. aaJn Loeal B-28-1' JIB-) 

2. GrouadllU' Loeel a.a-n 
&:-4-11 

). . ........ 'l-84 ~-184 

4. OI'IID 0na lalcaoa 781 BT-4S 

'· ·Cowpea a - C·1S2 

J.U1 
1. lower Im-1S »-lS-1 

lfalt!aDctl looal 

2. On a Looel ... ,, 
). -··· LcMtal B·S9 lal7aa Soae 

4. Safflower Loeal a-62-8 
A~)00•7•1)•) 

s. 8uatlowar lfo orop X0..6a41) 

6. Od'OD Leut Leal tao obaaae) 
7. Gr••• Loeal Blue paale 

111ne1-8 

- ~ -- ~ ~ -- ~ ---~ ~ - - -- ~ - - - . ~ ~ - ~ - --
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fta ••oaatratloa plo\a •• per tbe ••• teobaoleg, 

were laid oa tbe oultlvatora tlelc1a durlag tbe rear 197)•?4. 

Tbe re.alta of ~ Of the d .. onetre\tOD plote Oolltueted 

at Mandrup dtal'lraa the rear 19?3-74 pve eaoouractaa 

raaulta; \her are stvea below: 

(Ylela Q/Bal 

sr. laae ot 
llo. orop 

---

2. GreeD graa 2.00 

). GrouadAat ).?S 

4. suatlowar !lo orop 

!?ogble oruaty 

Averaca ot Average 
the oul,l- ot the 
vatora' »eaoutre­
tleld Uala tloa plota , .... 

).14 

).0) 

).00 

flo orop 

15.)4 

9.79 

12.0S 

s.oo 

Blaheat 
Tf.alc1 ot 
!'ellODatra­
tloa plota 

42.05 

17.12 

20.00 

6.00 

Moaooulture baa bean the rule beoauae ot treattloaal 

varlattaa. Wltb the avallabtlttr ot drousbt tolerant abort 

duratloa varletlea tt ta a .. poaalble to take two oropa Ia 

the .... rear protttabl7 wherever ooatlttoaa per.lt. Ia 

Kaad:rup, • orop oombluUon ot 11,. BeJn (88-)) aad &r•• 

(M-S9) ••• ooaelderad aoat re .. naretlve. AD alternate 

ooabtDattoa ta taentltlec1 •• Mooos (Jelgaea 871) end rebl 

Jowar (M-)5-1 ). Ht • .Tower ( aBS..1) bad DC'>t provec! beaetlolal 

beeauae ot the atteek of aboottlJ ta the earlJ ·~•c•. 

Sunflower o ... tn haD47 •• •14-aeaaon oorraotfoD. 

tn the peekeae of dr,rlead preottoea, eon,our 



oaltlYa\loa, ••taa the lea4 aooort11118 to Ita oapablllt~ eat 

op".ua pleat population •~• •• taportaa\ •• other praottoea 

aat ttreotly or tattraotlr ~elp la atepptac up orop Jiel•. 

fteae praoUoea ·~ aot aeaerellT ooat aoae;r but tbe~ ••• aot 

bean ooaY1aolD&l1 aat ateqaa\el~ ~a.oaatrated to ~· 

oultlYaton. fte-ae alaple tt ... , It tollowet, woult auetala 

the o:rop prMuotl on eYeD hrliiS •••erae ol tutlo c.oa4l tl oaa: 

( 1 ) Cgtogr Cyl ttva\1 t• 

Oropptq "P eat town the elope Ia • ••·•l slab'· 

Th1a leata to enatoa 4ue to l'alaa and lapovertabuat et 

the soil. Coatour oal ttvatt oa aDat.reote naotf eat laelpa 

ta ualton appltoatlone of water all oYer ~be -eroa. 

(2) Jl!lM tlie Laa« aoJ!ort1M to Ita oegbtlttz 

It ta u-lly aeea tllat tba laa4 la not uaea 

aaoortlaa to ita laat uae oapa.bllt t~. Tba ahallow 80lla 

wbtoh are saltabla either tor paature or alaor allle\a are 

uaea tor arop like Jowar or oottoa whloh It eaaaot aaatata 

••• ultt•tely atYaa poor 7leld. 

()) Op'i'ID Pleat PORtlattop 

sowtaa bJ ooaYeattoaal aeaa-artlla I!••• a ••r.r 
feteotlYe ua uA-uattora orop etaad. S011etlaee t' te 'oo 

tblek aa4 ao .. ttaaa too aperae or ooa~tDatloD of bolh. 

Thts atverael7 afteo\a 'h• Jlel• Ia ept'• ot tollowiac the 

o\ber preo~toee. Opttaua pleat population een be obtetne4 

- bJ uniform ead proper sowtas bJ 'b• help of .. ohialeel 

•••a-trilla. Ooot uoheDtoel aeact-drlll, apeotallJ bullook 
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arewa, wtdoh would belp uaitora aowtas ••••• to be 

tuoYet.et ••• aeeda to be •4• eYellable to tbe caultlvatore 

at e reeaoaable prtoe. 

· Sese of the lac! •e•elopMDt end water harYe&tlDS 

teohatquea required et:lll further retlnlq and ita 

eo011o•toe teatea. After all, orop protuot.tOD fepeacta on 

goo4 aotl-.. ter-orop reletlouehtp. In the ooor41aate~ 

reaearob proJeot, .. tn .. phaat• we.a cl••• on orop reaearoh, 

but ol"'p reaearoh aloae oatu:aot aoht ••• Ute coal. In the 

eebe .. of orop produotlon, aoll aa4 water menese•ent playa 

• Male role uc1 aeetla equal etteatlora. l 2 

1.9 Preytoaa Stutt,• oa D!flaac1 AlrloJltgre 

There •~'• <;.t1lte a r- at.utllea on probleu ot •1'7 

temtq, the reYlewa ere grOU,pet1 wader t1ltferent aubJeot. 

head&. Nat.urallJ, \bta dtYlaton te not .utually exeluatve. 

Howner, tor brlaclaa out tbe uta. problem tn abap fooua, 

tbta 41Y1aton ta hel~tu.l. 

1. Soae aoholars oonoot.nt.et! tbetr attentt o.a on tbe 

two-told probl ... of lnatebtlltJ eat ~ tn dr.y te~lag 

areae end on de't'elopaent ot erlt esrtoulture while others 

h••• e\tamp\et to dlaousa the uatura ant extent ot Jlelct 9 

)2. The latcmaetton •bout tba Iatqretect t!J7leaa 
A&rtoalt\lftl l>eYelop•at ProJeot, Meadrup, wbtob ta 
&lYeD here, ta ••ken trom the uapubllahef note, Yls., 
•Ptlot ProJeo~s tor Intesrated ~ Land Aarloultarel 
nevalop .. nt,~ whlob was aade aYetla-la bJ the ProJeot 
Otttoer, IJILA.n ProJeet, Kaatnp (SbolapuJ, at tbe 
tt .. ot peraouel Ytalt to their otftoe. 



ani taoo .. Yarlebllttr. Keeaur•• aueb •• erop laaareaoe, 

taprOYec1 breeta of a.tlob elll•l•, e•o., ere eugeatel to 

re4\Jea tu- taetebfll \7. 

lo4ba aDd Puroht•)) haYe pu,fortb their etteatton 

on Uae two-tolt probleu ot taatabtlt tJ ant! arowth ln 4~ 

ta~lD& er•••· TbeJ ,roperl~ aet tortb t~e problem ot 

et-Op ~ell! taateblll tJ ant aune~et ~· etteota of wee,her 

•erlabtll" 0n ao .... Jor orope to tbe •~ (aria) reston 

ot ReJaatlleD. The ooettleleot ct varta\ton !.a taken ee • 

•••v• or o:.rop rtelc1 laatebllt '~'· Aher hanna mea·ttoned 

tbe ,, ... boaoaret• c1evteee like alvoreltlo~tton, eto., •• 

atJuatunt t!eYlcea to o rop J1,elt1 lnatMb111 ~7 • tbe a11\hora 

ooae torwar• to suggest reMc1lel uan.rea sueb •• tnoresaetl 

trrigetton teetllttea, bunatug, e~elter balta, w1nd breaka 

••• pereaatal ~ass ta~taa. 

M.K. Sbtaa-rel4 ueet only Jlela eat prloe data tor 

e period of S reen (1951-,6). Be riptly potntet1 aut that 

bllh eorreletioD betweea prloee or altterent o~p• makes 

prtoe •••~llltr tlttteul,. !ben be .. t\obea oyer to erop 

rteld end croas tnooae oorrelattoaa, without ate~tng aar 

)). Jotha B.s. eae Purobt\ s.». uweatber en« crop 
tutaldllt7 la the r.., Rectoa of ReJeathaa. • IatSep 
1011£1!1 ot Asrle'lll'"l E!OIOJd!lt Yol.- rm, .No. ,. 

Ooatereaoe Jfua'-er , Oo\o-..er-neoember 1971, 
pp. 28"6-295. 

- 34. s tnaere U. K. •nt.veratttoattoa ot oropplq to Ret•• 
Iaatabtlttr la »rJ Fermtac Area or ~ebereahtre," 
IlAi (Confere~oe uaber). 
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•••lqhl l'aleyuoe to tbe problea of orop Jlela/tao•• 

tuublltt,.. 

•.s. lo4halS .apbaataed the neea tor a aew epproeob 

~ the ••••lop••' fd erlc1 asrloalture aDd erguet! that 

u8Hieattt1o uae ot artcJ lao•• "rollab cwersrealll8 aaa 

plOQSblas tor a loas ttae la RaJaa~aa baa c11aturbe4 the 

eoolocloal 8fl1d1Utrtua ot nature renlttna into ~· 

operedon ot law of c1hdatablq re~una. 

2. 
~ 
l'enanJI WO:I'UI'8 UY8 lal4 'he 8Qbaala OD tbe aelle&•eat 

of aolla aa4 ettieleat water uae, wbtle others felt that 

epel't 1•roa \be llattattou liiJOSik! fi'OII low anc1 unoertata 

aolakra leYela, tale ld.ealq llake la elevatlns end 

ateblltalq rtelda ot rala1'•• apioulture haYe been aon­

a.allebll1tJ or aul~able Yartetlee of oropa, oropplna 

patterna uc1 the a•oeaaar.r pao.lcaae of praottoea, •· •·, 

aelnt.euaoe ot optlul pleat popqlattoaa, appl1oetloa ot 

terttltaera aa4 peat1o14••• eto., tor saoh areaa. 

Ia reaara to tbla ttra' aaJor 1aaue a. Eliabaaanrth736 

baa opllaef! tltat tbe eYer•a• Jleld ot anJ raS.ated orop tn 

tae •eerolt7 area ot Aadhra Pradeah, ur-ore, ~draa and 

)S. Joclba a.s. "ne•elopacn• at .Arl41 Aar1oulture -· lfeea 
tor a ... Approaeh," I J • u1 al 
iJoaoal••• Vol. XXVI, No. 4 Oouterenoe Nuaber 1 
Ootober-Deeeaber 1971, pp. l 1-)62 aDd )62-)6). 

)6. KJ18baaaurth7 a. "II .. Hope tDr !lJ:7 Pal'll1.q Areea 
ot Alldlu"a aaa rqaore." Iat!lea leNly, Vel. t8, 
No. s. Augue' 1968, pp. )o-)2. 
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Melleraabtra ta ln the order of 200 qa to SOO k&a per 

b .. tare. !be aoa• o~vloue aeed Ia \o ooaaerve .. tat•re, 

,., evea at~er lnlllcUIIS enc1 eaop-.ton ot \be ttrr tanlac 

praottoea the J1elc1 taoreeae ••• eoou' 1S to 20 per oent, 

not apeoteeu.lar enough h oatell tbe ·~ o'f the tenere. 

Men:r ot the peat att•P• to laoreaae onp protluottoa 

th~uab . aaaurtac ' eaf tvttltaetloa were aore or 1••• 

uaauoeeaatwl. The reapoaa• ••• el ..... e.r aot there or ••• ao' 

•oaoalo. Aooor41q -.o bla Ule . reaaoa that led h tllla 

state of ette1ra ne ·that prao~toall.7 110 atteatton ••• patti 

to utllt&e ettlolaatl:r tba aolature e~red 1a the eoll. 

Th••• altbottlb tbe oenaervattoa p~o•t••• reaulte4 tn 

taor••••• atone• ot aolature, tbQ dlc1 no• renlt ta 

lltaaer .Jlel41 ot oropa. 

c. irlahDa.u~,J.? turtaer oeaerved tba\ the weakest 

llllk ta tile obaln ot teotora ett .. ttna enp pr .. uottou la 

the aoerol t:r areea, ere the onp varletlea. Ra&»l oropa 

an tlle nle ta tile blaok aotla wblall ere eepeac1ut 

aattrel7 oa tbe utature ttNII tbe •utb-weet aoaaoOD) 

atorel to the 8011. It waa elao o'baene4 that ao• tlae 

•~ouaa \be thtra •••k ot n.G-.ber or \be rlr•• week ot 

Januer7 uae aotla ••ata 'o ••••lop oreeke aDI the nte ot 

I aolatve depletion -. ...... extreael)' nplt. Tile leteet wltb 

the populer verletlaa, like H-1 Jower aat w-1 Oot'oa •• la 

37. Iill·· pp. )0-)2. 
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Beller,r treot, te tbat tbe7 ere ot loaa •uretloa aa• autter 

troa aro11S)l\ at the .oat enotel ••••• ot tlowerlD& or 

earlr trult tormatlon~ Tbe o~tvloua 80lutloa eugseated bJ 

the au•or le abort awntlon varletlea wbl.ob eater 

.. taretl~a ••••• br the tl~e aolature beoo .. a oritloal. 

JCrtabuwmrt~tr'' aleo polatett oat tbet lt la weateflll 

te nlt tor the oDaet et the aoaaooa tor tllleae •• thla 

tanrtattlr aelare aowlaa. Be explatnetl thet low . !1\CDeta~ 

laputa .. oh aa poat-berveat tlllaae1 oholoe ot suitable 

ercpa ana varletlee1 earlJ aowlag ultb optt~um pleat 

populattoa denstt7 ••• •••• ooatrol e~e preroqut•ltee. 

Tbey are to be mastered before oaab laputs •uoh as 

fertlllzere, plaDt proteotton, e\o., are lntroduoea • 

. ota•rw1se, oftllb lnputa •t&llt aot ,a7. 

Ia eoaneotloa with the .... aapeot aeaortbe4 above, 

Y.s. SwaaiDathaa)9 obaervet: • ••••• tbet tbe serlter 

ettor•• ta tbe tlel4 ot arrled tenatna were lergelr 

reatrlote4 to 8011 ea4 ulature oouerYattoa .. •nr••· 

Til••• atepa Wbtoh ocult! haor•••• J1el4 eat! lnooae bJ' 10 to 

15 per ent telletl to exert a oatal~le etteot on tbe alate 

ot tbe te~ln& oo~.ua1'7 aa~ ooneequeatl7 dta not oetoh oa. 

1'h1111 wb~t\ la aee~·ed ln theae ar••• le • arneril•tlo paakage 

)8. li14· 
- )9. SW•1aethaa M. s. ".Hew 'reobnt quea tor Tieylaiit 

r end.ag." J,.sr_lottltural Sltgettqe Sa IQdlt, April 
197Q-Merob 1971, pp. )-~. 
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of preotloea whtob ooul4 help •o •• leeat double the beat 
' 

Jield o-••t••• aow. Reoeat reaeeroh baa ahowa that apart 

trom 'he ll.ttatlOBa .lapoee4 bJ low ••~ uaeer\eta .otature 

lwel, ~· a!aetaa ltak ta elevat1DI eDI atebtltztq Jlelt! 

of related acrtoulture haTe beaD the non-eYellabll1'J of 

ol'Op Ta.rlett•• of •tteble aurattona aat1 rrowth rhJthm, 

poor plea' populettoa, •'•eno• ef 8tt8at1o~ to r$ot!t)1na 

the teteota 1n aotl struoture, taproper tillage, leek ot 

eppltostion of lltttrtenta aacl pleat ,roteotton procedures, 

poor storece aD4 market181· In g~t1t1~, p~obleas ltke 

tre~ect~ttou of hole1Q& •n« leek of o7aantze4 ~p~ly ot 

tnpata .... tbe few atepa ••ten ln tbe p~st in t he field 

ot soil ant1 aoiatare eanaervet1au eYea lesa erre~t1Ye tbaa 

they mlgbt baYe otherwise beea.• 

). In recar4 to tlnanotal sapeota o~ sdoptton of tr.r . 

ter..1a& teohaolO&J ~abae ... ad eat P&tel4° 1~ent1ftea the 

Yarte b1lt 'Y of \he kaown drJ tsn\ ng teohnolOSl' eat1 

ea,lNatef ~e .. SD1tude of ftaanee tor lts ~der aaopttoa. 

The oonteatlon behta~ 1t ta that tbe 8Yetlebl~ ~rJ tnrmtaa 

t .. haolOCJ meet tba Yar1a~llt7 orlterte or alapltoltJ, 

aooeptablllt7 ant te.-siltlltty tn 'eraaa of Inputs 

aYa1labll1t7 aat protttebtlttr. ~o meet the tlneaolal 

40. Xrlahnaa-1 u.s., aDt1 Petel K. v. -vteblltty of 
AYe!leble ~ Permfag 7echnolo£F and Some Flnanetal 
eapeots of Tta AlopttoD tn Selaote4 Ylllegea !n 
~•ora State," Taatag Jourgal of Aartog.ltgrel 
);ooa911tea, Vol. XXVI, No. 4, (Coaferenoe Nullber), 
Ootober-"aoellber 1971, pp. )6a-)69. 
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.. qalr ... ata •••••••r.r tor atepplac up tbe teahaologlcel 

levela of lowe~ adoptera, the aattonallaef beaklDI aeo~or 

ta au8&8etet ea a leadtaa aoaroe, ataoe tbe pertormeaoe ot 

oooperettve on•tt taat.l tuttoaa, eooordliiS to thea, haa not 

baa tapreaelve ta 'Uae paat. 

Yo na up, ettesapta were ••• '' tbe varina author• 

to •• h• laportaat lt ta to eeleot a orop varletT to 

OYeroo .. tbe lladtetloma aet b7 tae aoll aotature, 

taporteaoe ot p1okece ot preotlaee, ete., tor «r,rlaad 

teatq. fl•Dolel aapeote are alao taportent tor etoptton 

ot venous t17 faatac teollatq•••· la abort, a aew aponoQ 

baa, tllererore, to pleJ aD ao.tlye ftle If .. ere to elevate 

the Jiela levela or tbeaa relloaa. 

1.10 Th~ f£11!9! §tltl 

A atiort revl• ot tile prevtoaa atac1lee oa c117laat 

apicnaltve ta at••• lD the preaODt obapter. 1J ••• 

lerce, Ule probla~ ~a taoet ba._e tJ•en lcokecl tato Ia 

laolatloa. ~he preaeat atutr .. k•• aa effort at ezaala1DC 

tbe reealta of a aet of .. aaarea and praottoea, advoaatet 

-, the reaeanb atatloaa oa u aotual tal'lllDS area ta a t17 

•llioultural rectos. Tbe proJeot (rr~AD) propeaetea the 

atop\tcn of tbeae \eohn! q1l8a at the oul \lva\ora level eat 

lt .. , be aareea that ta the ultt .. \e aaalrata adopttoa of 

\laeae ••uatqaea bJ tl'le nltlYa\ol'a wlll lercelJ -'•peat oa 

tJaelr OWD •••••-ot of tb e beaeft •• n•owec1 bJ' .... 

aaopttoa of \beae teobalquea oa their owa tiel••· Ia \bta 
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aWd7 •• •Jt• aa effort •• euldae Uae ezped-• ot 

tenere at 'betr faftl lnel of tbe etteot ot the Yartoue 

•enrea tor tmproYlaC tJ.7laD4 teataa atYOOete~ bJ the 

Reaeeroh Sta,toa. fte •ta tlanat ta the eeoaoato 

worthwblleaeae ot tbeae .. aaur••· ra atattton, effort 

te also .... to ·exaadae the reaottoa of taraera to the 

att~ereat meaaurea etyoaatet. 

1.11 !b• OlJeottyee ot the s•ut7 

( 1) T-o atut7 the extant ot ac!optloa of Yart wa 4PJ" 

tenlnc teobnlquea ._,. Ule eeaple teftera froa tile Iatecratet 

T'Jr7 Lot A&rlo•ltllnl l>aYelopaeat ProJeot, Maac!rup, 4latrtot 

Sholapv. 

( 1 t ) !o etud7 tbe eooaoate beaetl ta eoeruet b7 tbeae 

aa.,le tenere \t7 adoptlq Yert.ou dJ7laad teobalquea. 

(ttl) !o ••u«r tbe teotora etfeotlaa the atopttoa or 

non-a4opttoa of tbe fr,rlaad teebatquea. 

(ty) To • ·xaldDe tlae teea11»111 t7 ot Yarloua aotl 

ooaaarYattoa/laDC1 teYalop .. at aaa water hanaattq aeenr••· 

1.12 De Pl!a of wm 
Tbta atu-'7 taelutaa tn all atallt obaptara. The 

s .. oad Obapter atu at brleflJ tteaortbtaa the baeqrowuJ 

oo1u1t ttoo of tbe rnun PnJeot, ueattnp. Ill the •••• 

ohlpter •• also tttaouaa the plea of 8Ql"Yey, lta tteatca aaa 
e brtat Mtbottelog. An ettapt ta •d• 1D Ohapter III to 

•••••• the eooaoato Yle,tllt7 ot Yartoue laproyet 

aaronCIIloal praottoea reooat~eaclec1 tor c1J1Jleatl tandac. 



,, 
tb daMlltlr •• Mea •-... Mt.ll a. .-lf .. •tn _, 

.... , .... , •• -.tJ'ate. ta Aeptara rr to ttl, w ent•u 
,._ -tal ntvu _, ..... ot tM aell aOMenaU-/ 

· 1 ... tnalOJ•••• ... wtel' luan .. ,l .. -•-a. tlae ••­

.... ula-,nlal .. , ula-elaeek, tnt•c• ... ,. .. ,... •. 
~- ...... tile ...... etftee17 et tlaeae Hll•ea .. llaYO 

aalotllatet Ute lteaeftt--t l'dlea tea- Ute WNJ•'l•• 

.-.... tile •I•• ta aa ~--• .._,. ... 
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§9-JIOl!MP PBOfiLIS U 'fD I~LAp >PJtODC'r (pml!Jl) 

The toou of thla ohapter ta on the aan-ol1Mt.1o 

prot1lea ot the Iatearetea Dr,r Laad A&rloultural nevelopaeot 

ProJeot, ·Jfaa•np, -r,tatrtet Sbolapur. Ia preperlDC tbeae 

preftlea ellplleala le lalt! ea tbe ttollowlag later-related 

e~-olt .. tte dl .. aaloaa. fbe •••• uaet ln ~la ahapter 

heYe beea telrea tro• Yerlova p11bll8hed ••« u•pt~bllahet 
reports that were ••• aYallable by tile proJeat eutllorl tlea. 

2.1 A&ro-!oo1ocleel feature• 

(t) lp!atloa 

Iat•cra••• ~r.r L8D4 Agrioulturel n.Yelop .. nt ProJeot 

ta leoet•• at Yillas• Meadnp la Soutb Shelapur Tahall, 
I 

Dtatriot Sbolapwr. !be area ot the proJ••' aterta from 1S 

kll from Sholapu oltJ ••• 24 a troa Aarioaltu·nl aeaeenh 

8\etlon, Sllolap\IJ', wtaere All-Idle Ooortlaatet1 Beaeenh 

P~Jeot tor ~ Laad Agrloultare, Mala Oeatre, Sbolepur, 

la looated. tbe area ot the proJeat apr•••• oYer perta of 

tour Ylllecea, •tz., Mantrap, Wadakbel, waact ••• Jea.4Dt, 

upte the ,..ar 1975-76. VIllas• waact . la to tbe aortll ••• 

Ylllage Wadekbal to the aortb-eaat while tbe Ylllage Rezaan1 

to \he aoutb-eaat ot Ylllece JlaDtrup. The rlYer stae tlowa 

oa the aortbern bonaterr of \he Ylllqe Weql 1'rom west · to 

- ••at. !be to'al area ooYered bJ -the. proJeot upto 197S-76 

la S1S6 heota~••· Aa per tbe cut•ellae ot the aeheae, 
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..... 17 ~··I' tiler• llhwl .... tulua1oa of aoo lleo, ..... or 

area ID ~· p~~eot watershed. !le J••rwtsa (eaaual) 

owens• or aree (wl tb aoae o\ller c1e,etla •·C·, tohl 

aaltlYabla eraa, aoa-eulttYabla area, ate.) bJ tbe proJeot 

ta aot stYn here beoeuae of aoa-aYatlabtl1t7 or ell tile 

eanaal repor••• t.e., t~a 197G-71 to 1975-76. The c1etetla 

ot the e·r•• taaluc1ec1 ta 'b• proJeot clul'lq 1973-74, 1974-75 

aD4 ,,,,_,,are preaeated ta 7•-1• 2.1. 

Tabla 2.1 ••• tllat tbe area taolQtec1 ta Ul«D 

proJeet ( .. teratae•) turlaa •h• ~·•r 19?0-71 la betas 

ooatt•••• upto \be ,..r 197)·7~. Tbe eYetleble reports 

tor tba para 1~o-71 (blaaprlat) aaa 197)-74 (enaual 

repert) too auPJOI't tbe atacw• t••'· The olll tlYeble eru 

oo••r .. bT tbe pro~eet troa ~llaae Waclakbal aat •••II• 
upto 'b• T••r 1913-74, bat •- don ln 'b• ~eara 1974-75 

Md 1975-?6;. !be rn•n• tor tilts era aot •attoa•• 

aa7Gera ta the reports. Area for tile Ylllaaa BaadDl baa 

beaa laoludec1 ta the proJ••' •urt .. tbe 7••r 1975-76 OlllT. 

(2) Cll•t• 

fte qi'O-oltmau of the proJ•t ~llasea Ia ••t­

arlt. ~· J••r oea be dlYlaea lnto three ••••oaa, t.e., 

.,._.r aHaoa troa Ueroh 'o June, nt ll7 eeeaoa troa lulT 

to Ootober, wlaleh ta followed b7 wtater froa Soya.ber to 

~ebruaJ7. 

Ttl• partot! troa Manh (9tb Met. waet) 'o luae (24th 

Met. week) t• oDe or ooattauoua rtae Ia 'Oeepere,ara. Ma7 
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1973- 1974· 1975- 197l· 1974· 1975- 197)- 1974- 197S- 197)· 197~ 1975• 
74 75 76 74 75 76 14 ?S 76. 74 7' 76 

~- ~ ~- ~ ~ ~ ~ ~·---- ~--- -·&-- ~- ~-- ~ ~·--- ~- ~ ~-- £- ~-- ~- ~ ~-

1. ~otal area or 
tbe Ylll•a• 
(beota~a) 74)1 74)1 74)1 

2. AI'.. ••••n• lty 
'be proJeet 
(b .. tarea) ))42 ))95 4010 

). CU.tlnble 
area (Jteetana) )JOO )JS) )946 

4. loa-eultlYeble 
area (~etarea) 42 42 

SSO 580 S'O 2222 2222 2222 • . '"' 
• • . )92 

)7) ))2 3):2· 29(, . • , 286 • • )52 

lS ?6 76 so • • 
/ -- ---- ~ --- ~ - ~-. ~ ~- - ~ -- ~- . - -- ~ ~ ~ ~ ~. ~- ~- ~- - ~ ~-- ~-- -



S7 

(troll 17tll .. ,. week to 20tb Me\. week) ta tbe bott•et 

pel'lot neetlt .. e •an aaxt- teapenture ot 40°0. 

r,eoeabe:r aa4 a-.ttua Jaauel"f ta ..,. oolcteat aon\11 

r"or•tac • ••a aldiiUil tempenture ot 1)0 0 (S2D4 Met. 

week). 

In abort, ezoep\ tor the hot •oaths ot Meroh, April 

&Dt1 Ma7 the ollmate ts ecreealtle eat free troa e~tre .. Of 

heat or eol4. C11•tloall7 \lle ea\tre ttatzolot tella ta 

the rata net• area. There ere little 'Yerlettona tu tbe 

olt•te in cllttereat pe!"\a of \he tJta•rtot. 

()) kl!tlll 
!be eaauel aYereae nllltell 1a tbe proJaot erea ta 

690 a tlatztllt-'., oYer 42 nla7 aera. fte nlatall te 

••••''• erratlo aal alao 111-alatrlba\et. Rainfall turtaa 

Jae ut JulJ ta ,...ertala aat onpl .. wl tb prolcqell d17 

epell enuttac upto 9 ••*•· Beeldea tbta. .aepte•ber 

ratna are more nre wtn hlch tatenattJ ••• cenerally 

responat•l• tor aotl ereatea. 

(It) 1'UPIU'E! 

(A.) Rtpta1 Tei.nnnre -

'lh• •••klJ -·· atal•u• teapenture nasea between 

1)°C In Deoeaber-lmnt8J7 ad 2'0a la MaF. ftatera are ••17 
.to 

alltt. Ia • tn 7881'111 Qe '•pel'aturea taeve tel len 
1 
•• low 

•• 4°0, . .,., euob oeoeelona ere ••17 rare. Aaother 

- ta••r•••tac tao' to ate notleet ta t;llet, 'h• perlcic1 ot 

•zlaua olCMttloa, •• tadtoa,et '-7 llCNra ot tNJuabtae, ta 



aaeool•''' wt•b 'be J81'lol! of blab wt.Dd YelMltlee, wlalob 

8eaanllJ' •t•,.,..•• ~· oln•• e1u1 renl•• ta • deoreeae ta 

nlatall. fte weetlter ta nlt17-aol•' out oppreedy·e 

aurtq aonaoon, ,., ~1"1 aa.e bot 4111'111& other aoatba. 

(8) I!UIIH t!IJirttVI 

lletD •xl•• t~..,_ntare vartaa tJtoa )0°0 ta wt.a••r 

to 4t0 o ta ... _.,. fte peak pel'lol la reaobad be\weea 

ald-AJiil to ~t-U.,. , ~eae t .. pereturea aenerellJ follow 

the acral tred. 

( s) .Sell Yotatv• 

OenerellJ the aoll aolature ebowa • aurplue OYer 

poteatlal eyapo-tr-plra'l oa (PH) tha .T'llJ' to T'eoeaber. 

After 'Deoe•ber.aoll aolstve aeereaeee 8Dc1 8llewa 8 c1etlott 

ewer Pitt •el••a. the lettelt pp wt•••• '' a ••17 teat 

rate tnm Pebruerr onnrda. 8011 ulat•r• yeluea are eboYe 

the wtltlQS ooetttotent troa lnlJ' to ald-~ .. ber. 

In the ,..era when the late ra!ae era reeetyec1 1D 

l>eooaber-laa11aJ7 the aoll aolature nutu aboYe wtltlq 

eoett1o1ent •• lete •• J'eona17. Oil the eolltralJ, when tbe 

ratu are to,tally OY-er b7 Septeabe,-eat, the aoll aolahre 

tell• below wiltlua point •• earlJ •• Mo•ea-•r. Tbeae 

o1taenetloa• wtU haYe \o ~· aotltt•• la ~· ••••• ot 

water-locaet eat low·lJlns areea. 

(6) !I'H-~!!Sitil.!l '' Pt11tt 

Conatdertnc the tetel eYapo-treaaplratton~ 1\e belt 

and oae-toar~ Yeluea ead ~elanetas theae esatnst the 
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._lafell, tbe reer te tlYltecJ lato fear pertote •• h••t•, 

-···· ...... ,.1, try 11Dc1 417. 

t)QJ'lq tile lnudct ,.rtod, til ere ta ao •••••re atnaa 

tnat ule\ve ta nQ).ua. »art .. tile •let pert .. \here le 

aot auob of aolatue au••• elk! lt le aeat a•ltattle tor 

onp gJ"ontl. !be MtentelJ' t117 peliOd la ollaraotel'laef 

bJ' a~ .otatwre atr••• eat ~· oropa s.tter a little. 

~all' reatetaat Yadetlea et oi'Opa ao well Ia 'hle pertot. 

fte •17 pert.ea eztt.tta ••••n aotetve •tnaa eeuataa 

per.aaeat erop wtlttaa. 

Perl.,• tor title area are •• tollewe1 

Hwd4& 

lfolat& 

Laat week of ~·' .to eat of 

S.pteaiMr 

l) Plrat we~ of laae to lea\ 

••* of Aacu' 
11) rtrat wea of Oetaer to 

lllt-Ootober 

•octare\elJ' 4r,' t) Laat ••• of MaJ' -. ttrat 

... ot Juae 

11) lllc1-0etober to · eDt1 of Jlo ... tter. 

fte r-t•tac pan ot the r••r Ia tek•A •• t117 pertoa 

utlt tor cJ17 la .. 011ltlwetloa. hen In Ute aoteratelr t1rF 

pert oa, pertot betweea laat week of Mar to ttret week of 

lllH 1• uatl t for ur orop cro~, •• Ule aotla .,. aot be 

- fit for reeet'fiaa aeet. 

(7) hila 
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(l) fttl.OCI 
fte Mila of ~· reel• are tedYed fi'Oil tJae Deooaa 

tnp, a Yoloealo fol'lllttl oa of be do rook Jmowa •• u .. l t. 
It ta __.. or leaa 1Udtena Ia enpost•toa ea4 ta doll la 

reno-upeat ... aturela. ftla roek "''b•n alowl7 nt 
7lelda • doll aoll. 

(11) DuliV'Dr •M, 2UIMM 

fte •Jor elope of 'h• proJ••• area la troa aoatb 

to aorUl. ftere are uar .. .ala ulu naal .. •••'-••• aaa 

aonll-an\11 ... tlull7 ulttaa la htalcbal ana ••• 

ultlutely freta• t.ato the r1Yer stu. Bealtea, \here ere 

•••enl aull plllea 111lloh ftaall7 Jola tile aMYe Ulne 

aalaa. ftle loposrapb7 ot lbe eattre proJeot area la \bat 

ot a aeatly ~~-- plata. !be aalaa an a .. aoaal ta 

aatua. MOat ot the wella an at haled aloac tlleae water 

eour .. a. 

(ttl) Boll Tzn• 
Oil tbe baala or latOl'aetloa oollaote4 reprttq 

p)ayaloo-obealoal properttee ot aella •• reYeale4 troa nel4 

eat laberatorr ataatea, lt ta o-aerYet tba' teep eat beaY7 

tezturetJ aolla (aore 'baa 90 •• t1eptll) oooup7 a •Jor 

proporttoa I.e., SS per oeat of the total area ot \be 

proJaot. &bellow aad 11.-\ tez~•• aolla ~th a ••ptb ot 

22. S •• an alao foaat ta hlp propontoa t.e., )) per 

· oea\. Area .a4or dlftereat eoll \JPOa ta tbe prOJeo\ ta 

preaea\ed laelow. 
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( •) J•rr Aellow sotla ( o-7. s •• Deptb) 

Til••• .. lla are aoatl7 obaer••• ta tJae upper rita•• 
or tbe proJeot erea. !bey ere uadulattac eaa aubJeot to 

••••re eroa1oa wbtoll renlta in leanas 'behtaa preottoallJ 

ao eell ooYer. Rook, atoaea ana atalntegreted or hard 

.una ta ottaenea ell ewer ttaeae ereea. Tbeee aolle ere 

uattt tor oultlvetlon ot an7 tleld oropa, esoept cr••••• 

ant toreat17. fte area ta .. er Usia tne ta 12 beotarea, 

wllloh eooouDta to 0.4 per oeat of the Mtal area. 

Bellow 'ffll (?. S •• 22. S oa neptll) (Rtp le•el, 
aoder••• •• r .. atab tarowo, aen41 loea eotle) 

Theae aolla ere seen tn the aou\bern end western 

parte of the proJeet area. The area oooupled b7 thte aotl 

\JP8 ta 1,094 heotaree whloh aooouua tor 33 per oeat of 

the total erea ot tbe proJeot. !he eroatoa la ea.ere. 

'i'be ttratuae ta soot!. Tellowlah IIU'UII. te obaened below · 

the eoll ooluma. The ••ella ble P~5 aa4 •••t leble K20 

oonteata ere low end ao~erate re8peotlYel7. Orgenlo 

•tter oonteat 1 a toullt! to be low. Thea• aotla ere llkel7 

to respond to the epplloetton of B, P terttltzera eat 

•aves. 'l'beae aotla are Rltable tor thertt oropa auob 

•• crouadnut, baJre eaa aq, r~asna ana pul•••· 

(o) 1•4tga l?!tp Soil• ( 22. S to 90 oa nep\h) 

Tbe area un4er aedtua teep aolle ta 390 beoterea 

whlell te abou\ 12 per eea\ ot tbe h\al eree. Tbla \Jp• 

oea be further eub•l.tt!et lato two poupa: 
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SoU• be'flas depUl ot 22. S to 4S ea; ••• 

Sella llaYlll& t'tepth ot 4S '• 90 ••· 

<•l ::st!:r.:;:!a.::.:=:t.ilfii•.-;!:ft!i !!-=ura• 
!be area ooeuptet by tbla aoll t7pe ts 2S7 beotarea. 

Theae Mila are •••• aoatlJ la tile eouthen eat weatern 

regloaa ot tba proJeot ana. The topoa:taphJ la paerell7 

aloptac plata. The ero.S.oa la ••••n. The tenure la 

••••1 ola7 loa• to ole;v loaa. Aa the teptb taor••••• 

"ere te e obeage tn tenure trom aaaa1 olaf loa• to olaJ. 

(B) Pftk !!!':!. M4erate deep. bls)1 ltae olaY !.o•• M I aze reS\! M SlL UA 

fteae ao11a are aeea 01\ c••UJ al~ptac plata. fte 

er•• ura~er thltt t)'Je t .s aaall aa OO!Qt'r•fl to otller tn•• 
( 1)) beoteres aeeoutt.q tor 4 par oeat of tile total area). 

The eroat on la aeYere. · 

TJaouah (A) at (B) typea ••1'1 1a depth, texture elltl 

11ae oeateat, theae tw tJpe• to not allow auoll ftttereaee 

il'l ebeatoel pJPopttrttea aaa J!leaoe u..,. are deel' wt til 

tosetber. ~·• soil• ere •o4ere•• ln tbetr Pfls ana 120 
oo.ateat. !be oraaalo utter ooateat le low. Beaoe N, P 

terU11aera and umares en ltJc:el7 to &f,ve ttette.1' reapoaae 

~n the•• aetl•. lb.artt -oropa like baJn, grouDt1D.ttt, 1111JIC, 

\ur, eto., •• •• '•tea ea ltch••r tne et aotla while nbl 

oro~t• nell •• Jowar, area, aattlower, eo\fton1 eh., eea be 

Pt~Wil oa OOIIJ8ftt1YelJ 4eep aad 1leaY7 teztuN4 aotla. 
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(•) P.tU 8p1lf (UI'e thea 90 •• DepUI) 

!bta .ell tJP• ooouptea the larce•' area tn tbe 

proJeot ( 1799 laHtarea aoaeuatlaa tor SS per out of tile 

total area}. It ezteal.a ta 'be aorth-eaat ~treottoa upto 

the s taa Jiver oovertac alacat belt or \be proJeot eree. 

Anaad waaalt.bttl lt ta "'her ueYen. ant! ezoo4e4. 'file aolla 

are ••~ browa to cr-.rleb ~rowa tn oolour, olaJ la texture. 

Xroldoa ta eevere. Aa fer •• tertlli'J la oonoeraed, tt 

ta oboerYed that the aYellable P2o5 ••• J20 or aotl la 

aott• rete to bleb orpalo •tter ooatent ls low to allptl7 

aote:rete. N, P renlllaera all41 •••urea are llltelJ' \o 

-·aertt ~·•• aotla. 

OroublR end tur ta kharlt an• Jowar, wheat, anm, 
aettlower aad oottOD la rabl aeeaon oao be grown auooesatullJ. 

· Seaeroue, baaeu ••• •• of the vesetablea are aleo croWD 

la trrtc•••• ar•••· 

It la obaer••• t~• the abOYe flaeuaalon tbet tbe 

aolla tn ceaerel tn the proJeot area ere low ln nltrocea, 

low to .. atua ln phoapbate oDd rtoh to potaaataa. Solla 

era aeutrel to altcbtlJ alkaltae. 

(8 ; · l.!pt Jltt Otatblllp 

Tbe eepeottr or t~e eoll to .produoe eu-ataat!el orop 

7felt1a tor • loq pertott lara•lJ' c1epent1e oil ita oepalaf.llt7. 

I a eleaattrtac aolle ora lte eepabtllQ ell feature• the' 

lratlueaae Ita uae ere tekea lnto oonalc1erattoD. These 

taelu•• tbe t~pe ot aotl, elope, degree ot eroa1oo, trataaae, 



aallal_, or alallaltT1 ew. laaat oa the Hll auneT Ute 

leAf oleaaltloa•toa or tbe proJeot area aaf tile oropplDa 

•T•tea baee4 oa laat uae .olaaelttoetton ta 81••• tn Tablea 

2.2 ... 2.) ~a .... t!Yel~. 

""' 2.21 M•a VMv lM• v•• c••Mltv.Q&••••• 

s~.••· Claaa Ana (Be .• ) Pentataae 
._ .. ----- ~ ~ ~ ~ ~ ~ - ~ ~ - ~ - - ~ ~ ~ ~ ~ - ~ - ~ 

1. t 19. 0.)8 

2. II 1,?)0 )5.20 

). ID 921 18.74 

... IV . 2,021 41.11 

s. y 22S 4.S7 

4,916 100.00 
- - - - - - -- - - -- - --- --- -- -- ----- -
Cl••• 1 

Lea4a oealaa uatter thla elaaa bYe few or Do 

lt~••ttoaa ta tbet~ .. , eat oea ~· ••lttyated wl'b 

oratu~ •••a••n praottoea. Lalldt ·~• tatrlF '''' wt til 

coot ttlua, protuotl••• eeallF wertaW.e ••• .. 11 dntaet. 

fteae ere aulteble tor latead•• oz-opplq without !DT uJor 

aoll !Mild••••· A ••17 ••11 area et 19 been~•• (0.)8 

J!l' oeat) oo•• wader till a oleaa. 



1Jblt 2.11 Sf;::ltf;!Jr!:' Beaet op Lint uae 

-- - - -- - - - - ----- - ---- -- -- - --- ---sr. nepth ot eotl crop• .ass•~•• 
No. (011) 

1. ~. ••• , .... 10 

2. 10 - 22. s 

). 22.5- 4S 

... 4S- 60 

s. bO- 90 

6. 90 and alHwe 

_____ ._ 

Gr•••••· 
Ref era., borat srea, k1.D8J 
b••• ant! baJn. 

---

BaJra, retara, crnadaa,, natlower, 
cr•ea P'••• ttlaett-crn, •GWJ••· 
Be~n. crou•••· •utlower, baJr• 
aJUJ rec1araa •• tateroropa la klla.rt t. 

Jowar, ••ttlowtr ••• 8ft1R tor 
ear17 aowtac. 

»cntDle Croppf.q: 

1) Gnen cr•• followed b7 rebl 
Jowa~. 

tt) BaJn ~ollontl -7 en .. 
ttl) BeJn aaa rec!ar- wtater oropa. 

Rabl Jowar, aattloweJ" eDt an•. 

Note: ta erter to u'lllat tile laata to tbetr optlaum 
u\111Q, t~aa ••cw• lolltchtle ba1 a. .. a euueatet 
\o plan the oropa. 

some: Alln'-lel Pro&rua Rtport, PNJeat ottloer, t•••cn••• rrr Laa&t Ap'toal teal 'Dnelopaeat 
PnJeo '• lleadftp ( Sllolapur) , tor the Tear 197S-76. 
reper, .. at ot A&rlo~lture, ~abarashtra Stete, p. 11. 

Cleat JI 
Lallda ceatl7 aloptaa to ceaur rolltq plata• all4 

aotentt17 naoepttble to eroeloa wt•h · aoc!era'• ~!Jtb ooat 

uaav \!ala elaaa. !he fe.feot•, lt n~, ere •••tly 



eorr .. uble.. ~at oaa •• nl tl yatea w1 tb eo• aoll 

ooaaerYeUOA praetloea, aueb •• a'tJ'lp oropptaa, ooatCMar 

cnaltl'Wattoa, aaltable roteUoaa wttb lepaea aaa 

oooaat oaal g••n uaurlq. Lara• area ot 1 • 7)0 heeterea 

oo .. a ••••r ~le olaaa. 

Qlfat III 

LeJ14 wlUa aode:ntel,. to steep alope, auaoeptlble 

tor ei'Odoa roatrtetea c!ratuce, Y&I'Jfr&a ctep,he preaentlaa 

proble .. ot ao11 ooaaerYattoa, •rataase ant poor t•rtilttJ 

tell under thta olaaa. Tbeae aolla oen be used tor 

oropplq _, eaoptlDI nlteble aotl eonaenatloa aeaavea, 

aula aa proridtq .,refuge, adt!1 t.loae of balkJ •nurea 

eBt1 eciOl'tlon ot- auttable rotettona. ueatu• cteep aolla aad 

111-tralaea eroded aat untQletet aolla troa tbe JroJeet 

area haYe been taoltlde4 uDtfer tbla elaaa. AD area ot 921 

heoterea (1. e. 18. 7,. per .eeat) ta tnoluded tn thla olaaa. 

Olete If 

Ia lhle oleaa pre•OidaaatlJ eballew aolle ere 

lul11t1ec1-. fte laaf ••• 1• reatrlotet to oae aeaaoa oropa. 

AD area ot 2,021 heot•~• (I.e. 41.11 per eea') ot tbe 

total area la taoluded la tbla olaaa. 

Claaa V 

Ver,r _.allow eotla eat eaYerel~ atteetea aellae aa• 

elkalt aolla eloaa tbe ••'•r eoarae ere toolu4eA ta thla 

- elaea. All area ot 225 heotarea (4. 57 per oea') b·aa baea 

laoluded ta tllla oleae. Yer~ shall• aolla oaa be ueet 
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tor en••••· Salta• aacJ alkali aotla oea -· broucbt uater 

nl tlYe\loD aft ttl' reo laM t-1 on • 
.. 

(9) IEJ1cattog Reaeyroea ot !b• ptoJttl 

The uta aoU'oe ot trrtcatloa ta ~· proJ eot area 

... tbe wells eat to n• ext••• tllroap lltta tnatellet! 

on rt•• staa. ou• ot 110 well-a ta tbe p:roJeot, ?S wella 

were aot tn ••• beeauae of one or Ute other reesoa, e.a •• 
uDaYallabtllty ot water ln the wella, laok ot pwaplq 

4eYloaa, salty wat8J', •••· The tatoJ~met!oa reaart!!D& tbe 

autQer or wells .. ~ tlae Ylllaaawtae area uaaer. lrrtgattcm 

ta preseate!l! ta the hblea 2.4 aat 2. S raapeotlyel7. · 

Tattle 2.4: e• ~= ot D= ent Vapaet Well~ 
_ ~_:_Jut __ ; 

sr, Water-taltle 
Ro. - - - ~ ~ --- - ---- - -- ~ - ~ - - - ~ - ~ ~ ~ ~ - ~ 

lJI!f Well! 

1. trpto ) •tree 12 · 1 - 1) 

2. ) to 6 Mtrea 4) 1 - 44 

'· 6 to 9 aetn• 14 1 1 16 

4. 9 to 12 utrea 2 - - 2 

-- -- - -- -- ---.. ----------- ---- - -To tel ?1 ) 1 ?S -- - -- ----- - -- .. - ---.. -· --------- -
l'Jaue• Walla lit 1 - )S 

----- ---- - ------- -- - - ------ - ... -To,el 10S 4 1. 110 -- ---- ----------- - -------- ----



~· the a~ov• Tablea ODe ••• o~aer•• that tbe 

Ylllea• Meaar.p aloae eoooaata tor moat et the walla troa 

tbe oetehaeat area. !be r ... taiag 'wo Ylllac••• Yta. 

••••k-al ad ••act• .. ra )laytag ••17 taw walla, t.e., At end 

1 ~aapeotlYelJ. !be water-tabla of the wells at tlttereat 

tlaea ot taae rear la a.-~tq l'eally ••~ latereatlq. 

sowe•er, ••• after penatac ~· auaal reports, ao 

latoraatioa waa ••allable. ften the oouana .. ottlolele at 

M04rup .. n ooanlt... IYea at Ude le·••l ao latoraattea 

••• aafe aYallable eat •••rr qual')' 1D t!ata raapeot 

layarta•lJ anted wltla tile doe~ a.-r tbat the utter 

n•••• to _M loeke4 into ea4! l'eotltt ... 

t•~A• 2. sa Bllc•g:• u .. N•r tmc••&o• __ •- __ Jeo·i 
(Area ln heotaree) 

- --- -- - -- - -- - -- -- --- ---- - ------sr. ••• ot ..rohl al'aa Seaaoaal Pernal­
lio. •h• ·aacJer · 1n1s•- al 11'2'1-

Vtllaa• ll'l'lcatloa ttoa cetto~ --
1 .. ••••nap 
2. Wetakbal 

9S 
10 

9 

86 

2 

2 

9 

• 
1 

So1u:ea et 
lnl8etloD· 

Walla. 

Pal'UJ troa .. 11 
••• p•rtl7 troa 
lltt• lnetallacJ 
on Stu rlyar 

- .. -
~ - ~ -~ -- - ~ ~ ~ - - - ~ . ~ -- -- - ~ - - - ~ - ~ - ~ total - ------- - ~ ~ -~ ~ 

~· taattac of the q.uall'J ot lmcettoa nter wea 

- e!ozae 1»7 the Acrtoaltural Reaaeroh Stattoa, Sboltpur. It 

we obeer••• that the well water ea~ the wet•r troa Staa 



river ta t•lte Rlteble tor lrli.saUoa. 

( 10j frlpelgl QfORB G£QWQ lp tp! PzpJtot 

Rebl Jower, the mat-' o.l'op of tbe restoa, ta aleo 

tlle mala Ol'OJ· 'ot the proJeot. Grou.tnut, BaJra, 'fu', UQDC 

elhl otllar pula•• 1D khndt out cran, ••rtlowor, wheat, 

ea\tcn tn rab1 are the otber c:rops ~n t .a tho preJeot. 

Sugaroane, oh!llt•s• ••s•teb.lea ezut wb·eet are ene ot the 

lrrlao•ea orops tn the proJeot. Ar•• unter ~tterent eropa 

eloua vl\h the ewer•s• 7lelaa 1n tba proJeot area ere 

:preaentl!i! ill Yo"ble 2.6. 

fJoa the eo.te preaeuted ln the Teble ~.6, lt te 

oltaervect that tbe •••·rap J"lelda ot tbe ei'Ope er• low. 

Soae ot the reeaoaa tor the low )i.elta ot f-1'7 oropa een 

be attributed to lnatequete aoll ead wter uzaeaeaeat 

praotto•• ana low tertlll t7 stetua of eo!l enct ebaeaee ct 

pleat proteot1.oa aeeaurea. 

Jowar attce Jower 11 tile o~mm:oll rotation tollowet 

b7 thfl te:raers ldnoe S.t ooouplea ?7 per oetat area uater 

oultlYatlco. Ve17 t•• tal"IUre crew fCl"OUDf!DUt ln ODe )'881" 

tollcYtel b7 rabt Jowar tn \lle a"oll4 ~ar. lfv Ia atxed 

wttll baJ:re eod aattlower, area an llllzet wtth nbl Jonr. 

"••• praotloas falt1l the re,utreaeuta ot pulae ••• 

ollaeeta. Ontoa-Rebl lower ta en tapo:vtao' rotation with 

eul\lYato.ra powlq ootton. Area aDder eottoa 1• laoreealaa 

- du• to 1 '• hlp rulloc prtoe. 
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Taltlt 2.6: 

- - - ~ ~ - ·- - - - ~ - -- -~ ~ -- ~ ~ --~ ~ ~ -- --
IJl!rlf 

1. Groaatnt 

2. BaJn 

.). Pat1f7 

4. ~I' 

5. ou.er hl•u 

,.,, 
16 

s ,, 
65 

42 

2 

1 

25 

15 

)) 

2 

' 
2) 

19 

soa l.7s 
20 1.80 

1 ).SO 
,, ).20 

99 2.00 

. - - . . - ~ ~ ~ -~ ~ --- --- - - -~ ~ - -~ ~ ~ ~ -
?G,al tor lberlt 

!01 
1. lower + 2068 

setnower 

2. Graa 31 

). Wk••• 40 

4. Cott.OA 20 

5. O'll•r Oropa 40 

,, 
21 

2 

18 

,. . 697 

32 as 3.2s 
It ,, ).00 

s 21 a.so 
2S 83 2.00 

--- ............... ._. ______ ............... _ ... _.,_ 
Total for llabl 2205 306 290 2401 - - - - --- - --- - ----. --- -- - ----- -
8tgrot: "llueprln' t~~ "ot1oll ffBI ltaloa tor tilt ,., .. ,.,· 

Iat~gr .. t841 t'I'JlaDI. Aarle•l turel ~Yelopm.ea' 
Pa~••'• llaDt1np, Ma\. Sllelapur, PreaeD••• bJ 
Olalet Seleattst., .MUWDU. eat PrcJeot t:-t:ttoer, 
I~LADP, M.P. X, V,, Reluari. DepanmeDt. ot 
A&rln.l'v•, Meb••••htra1 pp. S-9. 

• 



2.2 
/ 

71 

The re•nl•• (ti'O• 1970-71 to 1975-76) targets in 

~olb pbJaloel aaa tl .. aetel teraa and aotual eobleYoaenta 

of the Integretec1 " r'J Leaa Ap1oul,urel t>nelopaeat PreJeot, 
• 

Maa•rap, dta\l'tot Sbolapur, a~e ci••a la the .Appeadtx I to 
~ 

From the aboYe1 tt will be aeen that the expen«l ture 

ta mDeb below the ellooettona. The metn reaaoaa uaterlJtR& 

~e abortfall, • ·• ezplatae&1 bJ the ProJeot otnoer, IN.AD 

PJ'OJeot, Meattnp, are a,a below: 
/' 

I 

1. !he aebe•• ~re aautloaet late la the year (1. •· 
-· 

1970) ant1 1leaoe euept preltatnertea Do,lllq aubatentlal 

ooalt be 4one durl.D& the t!zoat rear ot aaaottoa. 

~ !be aeeoad rear waa aoatlr •••oted to dlttereat 

aur•q• ( topocrapbloel, •t 1 all4 bJt1roloctoel) , aa~ 

prepereUoa ot blueprlat ot eoUon procrellm4ta1 eto. 

B!mtlarlr. ter• .., oo1utltloaa ot loeoa of ~lttereat ltlDfJ 

were alao t1aallaea apert t:roa orcentztaa the work ln the 

••••r required b7 the GOYenuaeat ot ID4!1a. nurt.q tbta 

)'ear ettorta were ••• to puab t.be lead teYelopaent work 

alae. 
• •• 

). 'ftle \Ill rd. rear ••• the reel take-ott J'••r bv' belq 

• aeYere aoanl \7 ;rear, orop proc1uot1on eac! aalMl b\1abaat1r, 

prosr--• ooult1 Do' ·be tapl ... atea. &toreoYer, tbe 

ealtl•etora were act tn • moot1 to perttotpete In the 

progrea .. a la Meadrup proJeot aae to tbe eeute aoaro1ty 
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ooac1ltl oaa. 

4. staoa tile procr-• le J~eatrt.otec1 to aa eree of 

),200 beotezoea, Ule tlipla•atatton of uaa ••• bet to 

ooatrODt •Q tllbl bl ton llke aoa-ondl twonlllaeea ot ~· 

oaltlYatore to •-tela llttereat klada of leeaa, ettttoult7 

ta laootll flow of \be laatl tatloul tlaeaoe •• laataquate 

pez-loe! aYallabla tozo pr.,.ptlq \he trr tel'lll .. 'aouolou 

...., the ••ltlYatora. 

fta ,ear 1973·?,. lle4, llownar, atene4 wltb • aooa 
rb7t)la or .. ttateotor.r relatall aad ~·• cl•eD • tllllp tor 

pr•oUaa ,..., taalaa taohaolou la U&e P~'•Jeot. fte 

pz-os.....a •••taa•• to \b• preJeot Ia tbla 7••• (l.e. 1973-74) 
batll, tlleratere, · )Jaea lupl7 hltlllat. 

2.) pate Solr•• 
The .. Jor soaroe ot •••• tor tbe atw«r of ael•••ea 

toplo Ia prl•l7 tnasttptl oa ot oult1Yatora troll tJaa 

tatearat•• ~ Lead AcJieultural DeYelop .. at ProJeot, 

... ,.._, ••" aa aul tlYato.ra tna ••J•••t ana •• a aoatrol. 

Soae ••ooater.r tata (t.a., aaauel reporta, ~ata J~alattaa to 

tile ••outrettoa plota, ato.) na alao oolleotef tl'Oil the 

ln:UJ)P, .. lllrup eat ACRPJ)LA, Blaoleptaa-. 

2.,. · Meuaotplocz ot tile §tu41 

fta ~~~p.._., •r.r lallt1 tanatac '"hat ••• •ee••••a•• 
bT \lae Baaeanh Stettoa •7 Jae cnUJ&c1 uad er three linea 

-oetacortaaa 

(A) Soil oonaenetton ead lea• c1.eYalop•at •••Gree 



7) 

(B) .. ,_. beneatl88 •••nr•• 

(G) t.,roYet acroa..Soal pree•t•••· tor ftttereat 

oropa ..,_. oa fl'f 1aata. 

ta tile Malltlnp ,.., •• , taa••• teellDiCl•••• .ts., aala­

tntatac, trata•a• nt •• , .... hat:taa were laelatea untez­

the oeteaory ot aell eoe••r•etloa eat lead ••••lopaeat 

••11111"••· B7 ... laJPae, the work of oeatou wruttq ut 
MOD a1Ma\ eoapletet tbl'oupo11t the State la the dJ7l&Dtla 

ea• •• ••b lt waa ut ooaalteret tudble to ••ut!~ the 

flttereatlal l11J8et Of tide tMilatq .. Ia Ulie atuty. Weter 

bane•tlas taelade4 ooaatruottoa of te~poacla aad tbe work 

of ula-eheob oal~. Ia f .. t, the •rk of aala~ob .. ka alao 

•••••• be•lte•·water llerYeettas Meaure, the aeaaure ot 

preYeattoa of aoll eroatoa. ~lle teohatquea, Ylz., aala­

tntatna, 4ratuae, aala.;.oJaeota ad. tenapoate were 

tapl-atect oa • llattet auab• ot tal'a 4epeadtq upoa the 

pbratoal la~ ot the leat. The ooYer•a• b~ Ule ttaa the 

atu.,. ••• , .. t, .. upoa ••• 111dte4 to three Ylllac••• aaael~, 

Meati'Up • WatakHl aat .... 1. 

eouttel'lac tbe ••••• ot pantotpaau ta the three 

Ylllac•• tile aeed to t1raw a -ple •• ••••••07 tor , .. 

aub-oetecorlea, aele-tratataa ••• •ntuae work, Wiler aoll 

eoaaena,loa ... lead ••••lGpllleAt ••••ur••· Slallerl~, 

urater .. ,.r ltaneattnc zaeaaurea the ••o teelln1quea 

laple .. atef were aala-ob .. ka ••• te~poala wttb 20 

par,to1pea\a la eaeb. So far •• agroaomlo preotloea ••• 
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eoaeenet, '' ... aeotaea ~·' rattler thea tlnwtq •• 

tadepea••t -ple tor tbia It will be OODYealea~ to eoYel' 

all "-• pantetpaa•• W..• ecnaolllo pno•toea ~- tile 

perttotpeata water aotl ooaaerw••toa ead laat t1eYelo,..at 

••nrea ... •• water benea\lq .. eauree. 

Tba pel'\lelpaa'• ••••r sell eoaaenattoa •••una 

.. ra •• bel•& 

sr.we. Vtllase 
- - ---- ~ - ~ - ~ ~ - ~ ~ ~ -- - - - - - - ~ ~ - --
1. Waatrup 61 ,, 
2. ••••kHl ,. 2 

). .... , 16 -
----- . .... ·- .- - - ... - .. --- -- - .. -.... -- ---tot11l 9S 41 - ~ ~ ~ ~ ~- ~------ ~-- ~- ~-- -·-~- ~- ~ 

ltteo•t•elr »aadnp ••• the 01117 rtll•c• Wben uJo~ 

,..,, ot Vle work ••• oosatueted. Ace the aaber of 

panlolpen•• ader wa••r llez"rea,taa aeeaurea (t. e., aala­

o~eoka, eat te~poata) ••• oalF 20 tor ~otb 'b• teebnlqaea 

ao ••••••''' waa felt to 4r•• • a .. pla. ?be aaaple ... 

neoeaaar.r oaly la reapeot of eoll ooaaervatlon aeeaurea aad 

eoaaltert.q ~· total nallber of peniolpaate • 20 per •••• 

oo••r•c• ... dH .. d ataqu••• wbtotl ttotle towa to oolleo,tac 

tator.a,loa 11-oa tile 20 W'lter aela-ualalac aeb-. To 

r•paot. 'he '•'al aa11ber o~ partlatpeata UU•r arelaece work 

-••• ool7 41, •a" to k••P tile ocwerep uatton lt W.a •aot••a 
'o ooYer 20 perttotpaa'• uater thla aoba ... 
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fte aaaple •• dn• ta Hle\o• to 'be partlelpeata 

ulk1er the nap•tl•• ~-·, ;'t'Ofl&lt• It woultl hen be• 

ttealnble to tnw Ute aaae ooaat4e1'1DC the area to ~te 

beaefttet aa a renlt ot the ••nr" UD.Cienakea. Slaoe, 
- -------------------· -·~ 

ao aaoh ,., •• c•· oal7 at the ... ot nnq~ ···~~~-le_tl 

bat ••• ~7 \-be eat ot t1le nn.,. pert.oa or eltout tour 
/ ' -a•r tu otttetel tete wea aet ·rea«<J7 ~fe~ )I• 

. ~ 

ol~~·•• dzoawtaa the ••ple ~-bel' ot pantotpeata 

na the oal7 altenatt•• le·tt. 

Por ~e pupoae ot ooaped eoa .,., .... tJul nl tl nhra 

w1 thta the pro~eot ana who .. re tellowlaa the reoo-ted 

pzoaottoea 1d t1a the oal •t ntora aot tollowtna nob PH'l•••• 

20 parttolpaata·••re aeleotet r-.a 'be etJaoeat area baYlac 

al.tlar aoll ,,. but ~ 1aolu4et ta the p~Jeet area. 

2. 5 De Btllttll! 

fte Pl'laelpel teatarea of \he aolle4ltle an •• uaterr 

J1otl Dt\111! 

1. Gea•~•l tratonatlon ot ••ple oul \1 Yatore allc1 

tobl hatly labov toroe. 

2. l.aa4 holtia,; pattern, \Jpe of teuilo7, ••· 

). Iatoraetton oD Yarloua aotl ooaaervatloa ... 

la.. teYelop•nt ••ave• uaaenakea •7 'the 

... ,le eultlYatora. 7zoa tbla Dloek ~· 

tetalled latorcatloa ooaoerDtaa \be dralaeae, 

nala-tralnlq, aala-obeota, no,ltloetton aotlYltr, 

laa4 leYelllQI, ar•••• buatlaa, ••o., waa o•tala••· 



'· 6. 

?. 

•• 

!ttdll 

Detalla oeuentraa to wella. 

IatonM~tloa eoaeenlq to taapoada. 

cropptaa patterD. 

CJ'op ~·1••· 
coat ot oultt•••toa ot ••rlna oropa aa• leYel 

ot atoptloa of YaJ'loua acrou0111o pzoaet.leea. 

Uoptloa 1•••1 ot tapnt'ed lapl .. ata aact 

Mobtae17 ~ the a..,le oul tlYetora. 

10. Optnloa nn.,. ot \he aaaple eultlye\ora troa 

the proJeot area. 

ludclDC bJ lbe reapoaae o~tataetl bJ tbe aaaple 

nl"'t'atora, 'be aan., •1 -.. ••-• to bave beea 

nooeaatul. fte qualltJ of napoaae oa the wbole, •• 

aattataotor,r. To oota1a •• .uoh aooarao7 •• poaalble la 

'the quaatttatt-.e tleta apeotal ••aurea were adopted. ,._. 

laateaee, before oanYaaalaa the eohet111le ta aDJ Ylllace, 

taQUirlea wen tlrat ••• aboat tl!l• nte of hlrad buaa 

eat bollooka lebewr eat .. \ertala, aaout 'b• ebaraotor of 

aea11e aatl han••••• ato. fte ttelt aane~ laatad tor 

aatout tour aoDUla ffta ••r to Auauat 1977. J&eat ot the 

terms oo't'erect ua~er tbe aurveJ were ae.a bJ meatac peraoaal 

natta to tile ~·' eac1 aoae vlatta wttla the ProJeot 

Ott1o1ala. 
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- - - --- - - - -- -- - - -- -- - - -- - - - ---- - --- - -Sl'. 
llo. 

'· 
2. 

It .. 

Iaputa _ 2000 aeru 

Peruaeat wonaa 

A. lolA .fJM•tn•»u 
1) BHtltlaa\loa 1000 ..... 

11 ) tea• poaftuc -
ttt; Gradet baadtac -
lY) coatour 1»ac1taa 300 

Y) 111-•rataea worka -
Yl j 'Jeepeatac -

Yll) 'fnetor plnplac -
Yilt) Plaaetable awrwa~ -

txJ AJa••' •• .,.lop ... , -
Z ) Leat leYelllaa -

•• ' '''' H!rrttttPC 
1) rerapoat • -

ll) hle tloottq so 
lll) Coauatt~ walla 2 

l.,) Penolett oa tau a t 

o. !laqr Irril!•lot 

1 ) Iatl Yltt.~al well•· -

ll) lleaOYattoa ot olt 
.. lle ,, 

t t t ) BzploraQ n.taoe bo:ra -

lY) Eleotrto aotora aat 
ell •••taee 20 

122 ••••• 

-
-
·-

292 

-
• 

----
-
---
-
-
' 
-

P?oYl~ bpaatl­
aloa •••• 

2.00 0.01 

s.oo 

- -
·• -- -
- 0.10 

- -
- -- -
- -- -- -
- -- -- -· 
- -

2.25 

- -
- -- 0. IO 

- -



2.1 
.Appeaflz I (eea•e.) 

.. -.-~~--- .. -- ... -----~----~ ..................... .. 
sr. 
llo. 

,. .••. , AebleYe- PreY!- azpeatl-
_, eloa tue 

~ ~ - ~ ~ -~ - -- - - - - ~ -- ~ - ---- . ~ - -~ - -- ~ --~ -
J). ""'''"'"" 

l) DatoutraUoae 100 plou - - -
tt) renen •nlatac - - - -

ttl) lapl-ate ••• 
... ,DU7 - - - 0.20 

•• fiSMl hiNdU 
lJ Pnl'17 blrte 10 alts - - -

lt) oowa 20 - ,. -
111) •• ., 20 10 ut•• - 0.12 

IY) .. U 20 2 - 0.0) 

Y) Goats ' f - o.ot 
Yl) hnbeee ot •GelD! - - - o.ot 

ril) t'reuporu•t• - - - 0.01 

Yilt) .. lu-ue of 
hlle (he) - • · - -

lz) .httale .. - - -
'· Kthltll""a' - - o.ss --- ~ ~ - ~ ~ - - ~ ~ - -· ~ ~ - ~ ~ ~ ~ -~ ~ - --~ - - -~ ~ - ~ ~ -total to.n 0.67 -. ~ ~ ------ -- ~ ~ ~ - -- - -~ --~ - - ----- - - - - -
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---- -- - - - -- - - - - --- - - ----- ----- - - - - --
'· Iapu'• ltOOO ...... 3300 aorea ).01 O.S) 

2. Per.aaen Wo:rtta: 

A. &pll OgpttrJ!'It! s.?? 
1) Reo,Jttaatlon 1000 eon• )17d 801188 1 - o.s7 

11) La., s:rattaa SOO aorea - - -
lllj Q:nctet •••t.aa SOO aorea 17S eorea - 0.09 
1 •) ooatov bu•tuc 300 ••r•• 124 eona - 0.1) 

Y) Ill-t1ntaea worte 150 aorea 1S aorea - 0.1? 

Yl 1 !'eeponlq 4000 an 8040 - 0.)1 
, . 

Ylt) Tnotor ploqbtnc 1000 •• ,... 654 - 0.)) 

Ylt1) Plaae,ehle aur.e7 - - .. --
tz) Ayeout 4evelo,..at - - -

z; tent leYell1q - - - -
a. WI!!E llll!•~lll 

t) J'enpeate 10 lfoa. 11 - 0.48 

ttl lrale tloottac 20 .... 9 - o.u ttl Qoaaal:f wella 2 •o•. - - -. i v ) fenola o.a taata - - - -o. Hlapr Intaq,t.a 6.,, . \ Ia41Yitael wella 12 Noa. 1S 0.70 . I -
11) ReaoYetloa ot ola well• 1S !loa. s - 0.07 -

111 } Ezplcr•~ aarteoe bore 2 1 - 0.01 
1Y) &l eotlio Motor• ••• 

ell •act••• 
40 ···~ - - 0.02 
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2.2 
AJpeatlz U (eodt.) . 

~ - - - - ~ - - ---- - ~ ~ -~ - - ~ ~ --~ - - - ~ - ~ - ~ ~ ~ ~ -
Sr. I'• . ~ere•' Ae'l•••- Pnd· bp ... l-
•o. _, atoa \1lJre 
- ~ - ~- ~------ ~ ~- - ~ ~--- ~-- - - - ~ ·~- ~ ~ -- ---

1). tatn•u-hD 
I) "-outn,leDI 100 pl••• - - -

1 t) 'an•r• 'ntalq 200 •••• 22J - 0.0) 

1 t 1 ) t.,le•ata ••' 
•elliDU7 - - - 0.07 

•• Alllll ....... u 

I) Pftl \17 blrt• - 10 ut,. 7 ••1'• 0.21 

11) c.wa ..... 20 12 o.o6 
Ill) a.., 20 .... 10 - o. t4 

lY) Ball - - - -
•> eo.,, - - - -

Yl) hnban of ••t.elae.a - - - 0.0) 
Ylt) ,,......,..., .... - - - 0.01 

Yllt) .. toea••• ot 
lnalle (' .. ) .. - - -

lz) Buftel e - - - -
"· BtMblliiPM•! - - S:J ,. 

- - ~ ~ -~ -~ ~ - - ~ ~ ~ ---- ~ - - - ~ ~ -- - ~ ~ - --- - ~ -Yo\al 16.96 4.82 -- - ---~ - ~ ~ - ~ --- ~ - - - - ~ ~ -- - - ~ - ~ -- - ~ ~ - ~ 
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2.) 

Au•Rftz m: j!a;t~;i!#Ji:'Btin!m\fir. 

~ ~ ~ ~ - ~ - ~ - - ~ -- - ~ - ~ - ~ ~ ~ ~ - - ~ ~ ~ ~ ------~ ~ sr. t, .. Terce\ AellleYe- hoYl- hpeaat-
No. .. , eloa , .... 
~ --- - ~ ~ ~ ~ ~ ~ ---- -~ ~ ----~ ~ - ~ --~ -- -~ ~ - ~ 

1. x.,.,. - 6ooo ••n• 4700 aol'ee ).00 0.0) 

2. PeJ"MUat wutaa 

A. !Ill Oo!!•l!I~IIB 6.80 

1) a .. ttttea,loa 2000 ...... 1294 101'88 - 0.1S 

llJ Laact p-ecttq 1000 ••r•• 2 - 0.002 

111) Gr•••• bua4lac SOO ••r•• )42 aorea - 0.11 

lY) Ooatov •••1ac 1SO aorea 161 aoree - 0.008 

Y) 111-•rataet wor.ta 200 oeree 175 aoree - 0.92 

Yl) l)eepea1Q8 2000 .,, sus - 0.92 

Y11 ) Treotor plouptac 2000 ...... 82) - 0.62 

ntt ) Pleaeta~la au~•~ - 1U6 - 0.02 

lz) Ara•~· ····l~·' - - - -
lr) La.. l eY ell tac - - - -

•• • •• !E !1£!11!&11 
1 ) fal'!Dpo .. a 10 .... 2 - 0.22 

11 ••l• t'l.oodllll 20 • ••• 7 - 0.26 

Ill) Co.uat ,,. well a 2 Bea. 2 - 0.19 
lY) Penola,toa 'uka - - - -

o. l laor IrrlseMM 
'· 71 

t) ta•t n•ul .. lle 20 . ... 1) - '· 26 
lt ) aeaOYattoa -ot ol• wella 2S Boa. 9 - 0.28 

111) Xzplorar.r aurteoe bore - - - -
lY) Sl aotrto • otore aDO 

otl eactaea 60 •••• - - 0.09 
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-- -- - ~ - -~ ~-- ~ ~- ·•- ~-- ~ -~-- ~ ~--- ~ ~ ~- ~---
sr. t,_ .,.Z' •• , AableYe- Prowl- bpeatl-... -·· aloa ...... 
-- ____ .. ______ ., ___ 

~ -- - - ~ ·~ - -~ ~ ~ - - - ~ - ~ --
». latna~ruo ._1 

' ' 

1) ,__.,nttou 100 pl••• ·- - 0.0) 

tt) ·Pai'Mn 'ntalq 200 .... l60 - 0.02 

ttl) ·IQl-•'• ed ••"••17 - - - 0.01 .. MJMl IIMM"D 
t) Poalt17 l»lrta 10 .. ,,. 7 ut•• - 0.09 

tt) o-a 20 .... - - -
ttl) Slteep 20 .... - - -
lY) Ball - - - -
•l ooeu ' .... - - -

Yl) hnlleae ot ... lela•• · - - - 0.0) 

Ylt) tnaapona•toa - - - 0.002 

Yllli Ka1f1t~nanee : ot blllla - - - O.OC11 
. ,,.~ 

tz) Battalo - - -. -
•• llbll-1 ... , - - 1.27 0.60 

-- --- -. ~- -· ~ ~ ~- ~- ~---- .. ... .- .... _, .. ____ _ 
16.16 ---f-otel '·'" - ~ ~-- ~-- ... ~ ~-.- ~-------- ~----- ~-- ~- ~ 
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2.. 1 

Au!!!«h n ' ~~!i5liiii!:F1ii]bPho1:.r, 

~ ~ - ~ -- - ~ - ---- - ~ ~ ~ - ~ -- - -- ~ - ~ - ~ - ~ ~ ~ . ~ -sr. I!• tara•• Aobln•- hoYl- hpeacU-
Ro. Milt aloa "'" - - ~ ~ - ~ - ~ - -~ - ~ ----~ -- - ~ - --- ~ -~ - - ~ ~ - ~ -
1. Iaputa 8000 aerea 6478 eon• - 0.422 

2. Pei'IUaea! w.ru 
A. sotl eo••n•U oa 

1) aee!ltloaUoa S60 aorea 284 aorea - 0.10 

11) ted &na1118 1200 101'18 - - -
111) Gn4et INaftq 1SOO ••••• 6 eorea - 0.002 

lY) Oolltov baatlq 170 aeree - - o.oos 
Y) Ill-t~aee wort. 1:10 aorea 1SS aorea - 0.42 

n) J.)eepeataa 6000 an. 81S an. - 0.46 
Yll) frutor plowpt• 1SOO aerea 294 ..... - 0.002 

Yilt) Plaaetal»le ane, - - - 0.00) 
tz) Are••• ••••lop .. .- 200 ...... - - -

X) Lead lnelllac )00 aorea 70 aorea - 0.24 
B. ! e!er BaryeaStPC 

1) l'ei"'IJ..,• 10 .... 7 Boa. - 0.)4 
tl) Jlala tl ooft • s •••• s •••. - 0.)2 

llt) COIInDl'J Welle 2 1108. 2 •••• - 0.01 
lY) Penoladoa Sanka - - - -c. Mtaqr trrtaattoa 

1) Iac!lY!eaal walla 10 lloa. 9 •••• - 1.41 
tl) ReaoYa!loa of ole wella ) •... 2 Jloa. - 0.24 

ttl) .bpl01'117 .. ,... .... - - - -
lY) Jleotrlo •o!ol'a aae 49 .... S2 Boa. - 1.os oll •actua 



•• 1Pfn••naw• 
t.) •ou•r••t.oa• 100 Plna 211t Plota - o.t? 

tt) PeneJ'a 'nlalaa 460 .... S10 Boa. - 0.08 

Ill) 1.,1-••• eat 
0.026 .... , •• 17 - - -

L jplMl IMbtlfrl 

t) Pnl '~'~' -trta ,, t.Tal\1 1 1JJat.' - 0.11 

ll) Con 40 lloa. ,, .... - 0.)0" 

ttt) D••• 40 •••• - - -
lY) hll 10 .... - - -

Y) Ooa'l - - - -
~) Parella a• of •tt•t••• - - - -

Ylt ) .,naaperu,loa - - - 0.002 

Yilt) .. la\_ ... of ~tulla ,, .. ) - - - o.ooJ 
lz) a.ttalo 10 .... 7 .... - 0.10 

•• - - - 0.7. 

- ~ ~ - ~ - ~ - ~ - -- -- ~ ~ - ~ ~ - ~ - -- - -~ - - ~ -- ~ - - --rotal 6.4)1 
~ -. - --~ ~ - - - -~ - - ~ - ~ ~ - - - ~ ~ -~ -- ~ ~ - ~ - - ~ -
Ill.!& Mo t•eawt••. prodalon tor 191)-14 ••• be non •• rerteet 

prnlaloa of II. 9.19 lakU Ia ...,,load b~ GoYen.at 
reeeatl~. 



., 
2. s 

I -lJi"'fiti,'mi:lt; Appea«tx y 

(.. ta laJdla) - ~ - - ~ - ~ - ~ ~ ~ - ~ ~ - ~ - -- ~ - ~ ~ ~ ~ - ~ ~ -- - ~ -- - ~ 
Sr. I'• tfDl' 'farce' Aebl•••- Pron- EzJ•••t-••• ... , . atoa tara - - ~ ~ - -~ --~ -~ -~ ~ ~ ~ ~ ~ - - ~ ~ ~ ~ - ~ - - ~ ~ ~ - - - ~ 

I. IDpllta 1.6o -
lfew area Be. 800 400 I 

l'ollow up area He. ~~ 2S10 

1) §ee«• 

a) "ue att tJ' 
c11a\dbu\ec1 Q,tl. - 6a - 0.04 

b) ~•a beaetltat Ba. 4000 2220 

11) hrtlli•H• 

a) Quaatl\7 
tlla trt b11 , •• · ~tl. - A.1) - 0.02 

b) u .. be•erttet Ha. 4000 240 - 0.0) 

111) PettltlG!! 

a) Quaatl\7 
t11atrtbWte4 - - )2 

lt) Area lteaetlte« sa. 4000 so 
i;iQ g.o; 

II. 1) P•EII•••• WoJk!: 1.29 -
a) hetltteattoa ..s Ba. 600 6119 - 0.)6 

It) ora«•« bua.U.aa Be. A.O 28 - o.os 
e) Leaf an•taa Be. 120 25 - 0.01 

•> Ill-c1ralaac1 wor.tt .Ha. 40 )0 - 0.29 
!) Kala-uatalq 

(r.a. '·} Ba. soo 500 ·- 0.16 
f ) lADd lnelltac Be. 90 40 - 0.)0 
I) Ooatou but11D& He. - ) - 0.01) 
Ia) Apou' ••••lO)atl& Ba. ao - - -



2.S 
Appenaix Y (eoatt.) 

- ~ - ~ ~ - - - ~ - -~ ~ - ~ - ~ - -~ ~ ~ -- - -~ ~ - -~ ~ - - ~ ~ sr. It• tralt hrcn Aohl•••- Pro•l- bpeatl-
., aeat • atoa tura 
nO. --

11) •• ,, ""''''•· 

• )_ Fenpoata 

III. 1) tatnaSm\un 

•••• 

a) Tno,or ploaplaa Ba. 

1 

200 

Plo\a tOO 

e) Venan 'nla1q tloa. S60 

t) Iaple .. ate aad 
•oJalDOI'J .... 

11) ¥1•0£ IntceUoa 

a) a-attr nUt •••· 

It) aeaOYettoa of ol• 
wella »oe. 

e) ... wella loa. 

a) Bleetrlo •'-• ua ,..,,.,, Koa. 

IV. AlllMl HdHBf.17 

a) Pnl \I'J' 

b) eowa 
e) Buffaloe a 

d) Ball., ......... . 
Mftolaea 

V. •a\abllMMD\l h~ aat1 
AllowaDOea 

tlal\e 

Boa. .... 

-
2 

6 

s 

21 

s 
20 

' 

6 

s 
171 

so 

286 

2 

-
-
-

-
-
-

- 0.97 

I:li 2.1$1 

-
0.1S 

0.10 

O.)i 

-
-

-
0.68 

-
-
-

0.04 

0.)2 

o.Ja 

0.19 

0.)0 

0.02S .. 
0.415 

0.218 

-
0.016 

-
-
o.oo~ 

o.ii 

1. 2' 1.19 - - - ~ - - ~ -- ~ ~ - - --- ~ - -~----~- ~ ~ ~ - ~ ~ - ~ - ~ -
1.21 s. 206 - ~ ~ - --- - ~ ---~ ~ - - -~ 

.I 
I 

f 
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2.6 

•vRMi!l' n • ~H!fa~mirij;f:fd98 
(Ia. la lakba) -- - ~ --~ -- ~ -~ --- - ~ ~ ~ ~ - ~ ~ -~ - - ~ ---- ~ ~ ~ ~ 

sr. It .. 1Jalt Tars•• Jobl•••- ProYI• bpeo•t-
llo. ..... eloa tva -- ~ - - ~ - ~ - - - ~ ~ ~ - -- - ~ ~ - -- -~ ~ - ~ -~ - - - - - -
t. IaJNt.e J.?s 

·-ana ... ,,.2 100 

l'ollCftf-up area ... 407t )600 

a) S!ett ~·1. - 224 - 2.205 

~eraen beutl'•• •••• - 6oo - -
-) r ... rultaere 'l'l· - 900 - -

Yai'Mre ••utl tat .... - 274 - 0.029 
" . .. .. ------, 

e) Pea,tottea "'1· - 11 - -
Far.era beaetl,ed •••• - 17 - 0.006 

II. l. P!II!MAt !Hb 
],75 2,21. 

a) Reetttloa\1 oa Ba. soo 480) 2,12 2.9)S 
b) oraa .. ._ .. lac 

) 
Ba. 20 )) ) 

0) 111-tnlaet won 
) 

ua. 44 )1 ) 

dj A,.out ••••lo,.eat 
) 

He. 80 12 ) 

e) Rala-tratatna (~ ••• ,.) 
) - 177 ) 

tt. wll!l !l!a!nlll 
j 
) 

a) Rele olleeu 
) 

•••• 7 ) ) 
ta) , ... ,_ .. ) 

••• 1 4 I m le!li 
III, t. llfri!!B9!U£! 

a) D•oaatrattoa Plot a 100 9) 0.20 0.22 
b) J'eraera• tratotac C..pa 12 1 ·0.19 0.17 

Panaere •ratnet lfoe. 172 )92 



.. 
2.6 

Appeatlz n , ...... ) 

------------------ .. -----~-- .. ---------- .... --ar. 
lo. 

tJat' taraet Aolll•••· Prori- hpealt• 
...,, eloa tare 

--~--------·---- ..... --~-----------------
tl. tulwata tM llptaur 

•) S.ll ••Jala•J'I' tor 
eullYetora oa JO$ .. .,.,., .... 100 119 0.20 0.18 

t.) PnJ••• ••blaur .... ' J o.as o.u. 
Ill. IIW InJ.ceMs 

a) ... wlla .... 10 ' 1.00 0.2) 

t.) aeaoYaUoa or ol• wlla ••· 12 2 o.~ o.oa 
e) A•'rt• .otora lloa. A.1 ,, z.os 2.os 

Ci m 
IY. Aalul Buat»adi'J' 

a) cattle ••••lo,..at , •• 
aall tanen .... '' JS 0.69 0.811 

m o.lfJ 
T. Jnel»ll*-at 1.7J 1.44 

- - ~ - - ~ - - - - - - - - ~ ~ - -~ ~ - ~ ~ ~ ~ -- .. - - ~ - - - - -Great !'otel. (II. la lUJaa) 

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

v 
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fte pre-Mat ebepel' tekea up the eeatral aapeet of 

the _Rllc!J, 1. •·, Ute eoonordo ettteae,. ot 417 lead t .. hllolog 

a4Yoeete4 df l•pl-nted tn the aeleotea Yillaaea. tn 

••••••lac the etfloeoJ of teobatquee .. auat, et the oataet, 

11Dt1erllae \be feot that aoat of tlleae teehrat q••• are ezpeote4 

\o Jield beaetlta botb ta teras of lnoreeeet ou,pat aaa ta 

ter.. of atabllt&laa the outpat. HoweYer, the loag tera 

beaetl t of re4uotaa U.e ,.ar to rear YarlaCloaa ta Jlelt Ia 

atttloult ~o aaaeaa wttb tbe belp of tate pertatnlaa to 

eD.lJ oae rear, eolleote.t to the preHDt atut17. We taeye 

tried to the aneat poadble to keep tbta loag tel"'l aepeot 

ln miDI tn eaaeaatas the e~ttoeor of the atttereat ' r7 laad 

teohatquea edoptel ea tbe tar.a uat1er \be aehe ... 

It 1e alao aeoeasa17 to aote that .. ., taraa baa 

atoptet more tbaa oae teebatque at1Yoeate4 ~7 the Reaearob 

Sta\toa. The renlta oa tbe taner'• tlel4 are oftea, 

tboucb not neoeaaartlJ al .. ,a, tho result of efopttoa ot 

1101'& tbaa orae teobalq11e. It ts aot elWaJ• poaal ble to 

eeparete the lapaot ot tbe ttttereat teo,at,aea on erop 

preduotloa, eto. !bte bea •• be kep\ la mtaa la the 

tollowtaa preaeatattoa of the tapao\ ot th~ different 

teohatquea. 

We la\end to take up eeoh teohnlqae oae b7 oae ant 



ta tbe pre•••• ohepter •• ooaatfer the tlret teohalque, •tz., 

aala trelataa .eb .... 

). 1 ltla-TnlatM §ebtM 

BII41DW 

1'bta teelullctaa ta•ol••• \be WDrk ot teepaatq the 

aale tna tta nantq polat an~ t1aallJ tntntoc t' ta'o 

the rl•er. Ia attaeaoe of aala tratalag tbe ula ftlle up 

w!th ad n• Ulla tones the ruaotf water Into the atJeoent 

tteltts, tora\DIJ Jttc plltea. Aa • nnlt, whole tlelaa get 

eroaea aa~ "• leat beeo .. a uatlt for aultl•attoa. Bela 

tralalaa ... •«•ooete4 to .... tbe lead fro• eroaloa ••• 

reatore tt to oul,1Yatlea. !be aala tn the aurYeJef 

Yi llac•• ••• f!e.,.ae4 eat atroag ear,Jaea buat!a ( eabaD.Iaaeata) 

"~"• pi'OYlte4 011 both altea of 'be ala to preYeat tbe 

.. ter ta the aala t.o• OYertlowtaa tato ~· ••J•oeat flalda. 

The OYertlowlng ula, beattea :rea11ltlq Ia aoll eroaton, 

waa oreattaa proole• tor tlrataes• ot rata .. t er troa ••Jaoeat 

tlel4a. ta the flrat pleee1 the OYel"tlowlDg water ot \lle 

aala not oalr oreetet culltea but alao reaulted lD a.-e 

perta ot Ule ttelta belaa wate<rlogec1 dae to laec1eCluate 

aat.ral dralaaae eoafltloae, •aar•••••• -Y the ohoke~ aala. 

Seooaalr, •• tne ot laat, with ta••YJ blaok aotl, auttered 

from the rlatac 11Dtergrouat water-ul»le f1ue to tloo4tq troa 

the ula eat! tbere wee ao wa7 of rec!uol.ns tbl• ••ter. The 

-feepeD!DC ead tralataa ot the aala reaulted iD areattas the 

pb7etoal ooac!lttoa •••••••r.r tor taklaa apeotal aeaeurea to 
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arata ... k ttelta. !baa we .. 7 ao ... rtze the obJeettvea 

of ula tralatac •• ·rollo .. : 

( 1) To rehoe ~e eroal Oil of aoll la laDc18 17111£ OD 

either at••• of nale. 

(tt) 1'o eolve the t1nlaes• probl-. 

(ttf) To nolela 'be lalld for oul,lntloa. 

( t y) ~o taoreaae the we tenable of the wella at betel 

alcms the ula. 

Let u tlrat look at ~e loq tera '•Deft ta Wblob ere 

ot a per.aaeat aatare. tbe loac tara beaettta ere: (a) 

addlttoaal laat bJ'01181lt uder o\lltl"fattoa tlaroup oODtrol 

ot aotl eroalon au• re•uttn tn waterloaatns eat (b) 

aret~ter aYallebllltJ ~ tntaatloa water. or theae we will 

ttrat take up ~· eddltloaal laac1 broacbt under oulttvattoa. 

fte adfl tlon of oal tl ••~ea land M7 be tue partlJ to eoatrol 

of Mll endon aal./or ratuotton ln •t•rloglq, whteh ao 

'- •ce ~· lallc1 tl t tor eal tt ••tt on. fteae peneaeat lone 

tara beaetlta, of ooarae1 are aa~Jaet '- ~· Dale belna 

kept elear and nDlocaec1. 

!be beaetlt of ec1dltlon to oult1Yatet1 lenc1 o•» be 

aaaeaaea talrl7 eaatl7. ~able ).1 11••• tbe aeoeaaa1'7 

ctetatla ot aulder of plota aa! Qelr area atteotef bJ tbe 

uatrelaet aala tn lbe awi'YeJec1 Ylll .. ••· 

Ybe data abow that tS per oeat of the area ot the 

-••ple ple'• bat re•taec! out ot nlt1vettoa ••• to aoll 

•~••loa, ete., •• a re .. l' ot 'h• rloodla& bJ the aala. 
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••1• tratalaa reaulted tn 94 per aeat of thta aroda~. leoa 

~tetac bJ.'OU&b' baok to oultlYattoa, Ula retaallllD& 6 per oeat 

aotraa ullt1er the aewl,. hilt n~au•••• ot the aala. 

Oultlwa~ora llatl bepa uet.q all t~tta lenl fer cultt Yettoa. 

sr.llo. t•·-
( 1) 

(2) 

()) 

7ebl n~mlter of plota pertly or wttoll7 
atteote4 b,. the Dale tn the Yllleaea 
AP'"7•• (flaa•rap 61, Weact 16 ••• 
Wa4ekbal 16) 

.,otal area &f the aboYe 95 plo•• 

!'otal aUIIbu ot plena (out ot (1) aboYa) 
ae.pla• ,_r aur.ay 

total er-a of tbe aboYa 2S plot• 

(S)( .A) Of Cbe ,.,.,1 area .Ia aa-.ber (4) abcwe, 
area eredaa. bJ' Dale 

(8) (A) •• per ~eat of (4) eboYa 

(C) t'o\al l•IUl reolalaecl atter 1-,le•atetl on 
et nela \retatac aohe .. 

Area (Aona) 

25 

S93.S4 

as.oo 

ADetber loar, tara '•aeftt et tbe aala tralDtaa •sbeaa 

oea.l•t• ot attlttoa•l -.ter a••llabtllty fgr lrTigst1cn. 

lfhe atthaM taoreeaea the W8tflr eYdl!tblll., or ola n .lls •:a• 
la at•ttloa .. -.. feealltle \be ereatlnn of aew wells. 

In lf~t-le ).a tb dftte re.erdlft& nterteble ot •ta• old 

~lla aa~ tbe oropwtae area trrlaate~ b7 lh••• wella tn 

a~tfereat aeeaoae ere praaentea. 'or thla purpoaQ lhe 
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••••rutale ot tbe wella at tbe bectaalq of the tbJ'ee 

aeaaoaa, yls., ldaagf, nbt aac1 au-er, were .. a aunt. Oat 

ot tbe 9 o14 wells attuate4 oa either alte of tbe aela, 

aa•• eoulc1 H obtdaet tor tt. !he data relstlas to oae 

.. 11 wea aot aYallable 1t"aaae the plot of laac1 oa whlob 

tbe well ta looatet baa Jaat taeea parobaaet br the 

reapoadeat at the •t .. of our laYeatl .. ttoa. rro. the 

Table lt Ia alao aeea tba' tbe weterteble ot 4 of these 

wella taereaaed ooaaltareblJ, ) walla dlt! aot ahow ••7 

oha ... la the •te.-uble aa4 ta tba oaaa of ealr oae well 

tbe watertabla hat teoreaaat. 

Ia the oaae of ODe of the ) .. lla wbloh t1t Dot 

ahow UJ ebaap .tn the waterteble, lt waa reported that 

al tboap 118\er na aYallal»le to the well tbe tenaer •• ao• 

able to laoreaae tbe lrrlsat.. area 1teoauae he waa u•lB& 

tlle tntl ttoaal .. ter llfttac tariee, t. •·, 'Milot•'. Ot 

the r-talq h'o wlla, oae beoaae a aaehl BGU"oe of 

trrlcattoa after l•pleMatatloa of i*e aela uetatas aell••· 
Ia tbla •••• It la oata•r••• tllat prnloualr, c1ue to 

braeklab/aeltae water, ao lrrlcatloa wae styea but af~er 

t.,le .. atattoa of aale tratalQI seb ... tbe braektah wa••r 

lalla •• taeeo• .. lteble .tor t:rrtca\loa. Tile reaaoa ta that 

before tapl-•'•'toa of 'h• aala tntatrac aob- tbe 

••~oattto~ of ael•~ •taerala aooa.ulete• ln the ttelt 

- etfeoted the water ta the well a at taatecl to the flelta. 

After t.,le .. ata,toa of the aoh ... tbeee c1epoatted ataerala 
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were wabe• • ..,. lato tbe aala eat MTod, aact oODae4l1fea\lJ 

~e water t~• tbe adJeoeat wella beoa .. tt\ tor tr2ige\tOD 

pvvoae. 

we r.rt••r Obaerye ~ tbe ... e table tba\ the 

\otel area trl'lsate4 •r Useee ol• walla la all •••••• 

t.e.; \he cro•• lrliaat•• area) taoreaaef bJ 1).SO aorea. 

I a oeloulaU as the peas lrrlseted area we h••• addet! the 

area \lacter aucanaae tllrloe tuloe - to all the three 

aeaaoae. !Yea lf •• take 1\ la\o eoooant oDlJ oaoe, whlob 

la the OGIIJBOil "87 of oaloula\tq the poaa 1r:rlptet1 area, 

it oaa •e .... that the trrtgated area taoreaaed b7 9.S 

eona ta the" -ple taru. CU tenter had atopped 

trrtgattoa 4urlac the awrYeJ rear t1ue to breaktowa of bta 

otl •11••· Be 110u1• be able to reau .. atter replaoe•ent 

ad .repetr tlltoh woalt1 a41 aaotller a aorea, uklaa tile 

total trrtcatet area 21.5 aorea (l.e., 1).S + 8). !bua, 

•• flat tbat •• a re .. lt ot the aala treln1na tbe are•• 

trdaa, .. ar .. uaw ol4 wella bac1 laoreaaet1 bT SS per oeat 

ent1 with the repair ot tbe uobtoe ot oae taraer, 1 t woul• 

laereaae '-7 about 84 per oeat. 

Ia Table ).) the date reaardlQI the .. t erteble ot 

the an .. u. aat1 tbe oropwtae area lrrlsated bJ tlleae 

•ella 1D 4ltterea' aeaaoaa an preaeatetl. It a)aould be 

aetet bere \bat all uaeae aew wells (l.e., 9) ere eltuetet 

-aloaa the nala aad were aaDk bJ tbe ta .. era after- tbe 

l~apleaeatatlon ot Dale tralataa Nhe•. Ottt ot 9 new wella, 



Tfblt ), l: 1ZfStlll AtouS tbt New ftllt 1•111 TrllPlDI qnpp I 

s r. oaae sar••7 
No. No. Mo. 

~ - ~ - -- ~ -- ~ --- ~ - - - ----- -. - ---
Ol!!ul•! ''''t, 'fl;Jret·::jp;"''' ... lb 

llulrlt Area Rebl · Area ••r Ar•• Tohl 
(eorea) (eoret) (aorea) ot all .... , .. 

(eorea) 
~ - ~ -- - - ~ - ~ - ~ ~ ~ ~ - - ~ ~ -- -- - ~ ~ . - ~ ~ -- - ~ - ~ ~ - -- - ~ - - - - --
'· ' ))1 

2. 

). 

1S 

16 

... ,, 

s. 54 

6 • . ss 
7. ss 
s. 55 

'· " 

420 

3~2 

)21 

104/1 

104/2 

102 

105 

2 

10 

3 

10 

10 

10 

1 

• 
10 

15 

24 

20 

20 

12 

1S 

10 

10 

2S 

2 

10 

) 

s 

8 

7 

6 

6 

10 

• - -
- -

S.C•n••• 1.00 

abilll!l o.so 
Padq· 2.,0 .. 

'l'otal 

2.00 

2.00 

).00 

2.00 

1).00 

• ..... , 
tlleet 

).00 -

).00 oroaa­
••• 

1.00 

••• , 2.00 

.. aat 1.00 

• •.. , 2.00 

a.oo 
).00 

2.00 

19.00 

-
-
• 
-
-
-

-
1.00 

• 
).00 

..00 

1.00 ) 
) 

- ) 9.00 
) - ) 

-
2.00 

-
-

• 
4.00 

6.00 

6.00 

4.00 

4.00 )6.00 -- - ~ ~ .~ - - ~ - -- ~ -- -~ ~ - - ~ ~ - - ~ ~ - ~ ~ ~ ~ - - - - --- - --- - - -- - -
• Water waa aot uaed ~ue to UD&Y!lltblllt.J ot weter llttina 4e.teea. 

• ftaere te aaple wa\er ln the well t1ue to ale tralalD& aoheae but water waa aot 
.... -··•u•• or ......... ,t. trou~l!! (ooatllota). 
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.. "" •* la the 7••r 1972, oae eaob l a 19'7) a at 1 971., 

aDd ) ta 197S. r~m tbe eboYe flao~aalou lt la olearlT 

obaerYaa that etter the taple-.atetloa of nala tra!nlag 

aeba .. total aaaber ot walla baye doublet (9 ola eat 9 new) 

oa the aaaple farM. 'ftle etteot oa the watenable ot the 

old Welle after laple•ntatt on of \be aala tntalq nheae 

auat llne pe·rsutet1 tbeae tamer• to lr.weat tn ••• wells. 

Tb~ wo111" not have ••• tbla layeataaat wl tllout the aale 

tnlalq aeh••· We turtller oa.aer•e fro• the .... fable 

that ta aplte or tho obateolea ( .. atloaet la the Table) the 

total ar .. lr.tsate• b7 tbeee aew welle ta all aeeaoaa (t.e., 

Ula en•• trrlaatet! area } eatabllall • nbataatlel afdlttoa 

(1. •· • )6 eoreaj..,. la the retereua ~a:r. 

).2 §!Dertte ot ·tbe Male Tra1alac §ohf!! 

fte beaett'• eat1 eoata ot the ula tretntnc eebeae 

oaa -· ~ .... ~ b7 • -•aetlt-eoat ezezetae. Ba\ • staple 

app:roeoll to tide t•••tloa le eoapart.na til• •••' p·er aore of 

lea• reatoref to eeltlYstlon with the prlee ot euob lead 

ourrntl7 ued tor nltlYetloa. TJle total oepltal ooa't of 

feapea1as a11t 'r•1a1q , ... aala ••• Ra.),)S,9SS.86. we seta 

'the' ta tlae 2S a .. ple plo\a ooYerlaa 59).54 aoraa, aeerlT 

15 per oeat hBd beea reaaeref uaflt tor oui tl•attoa •• a 

reaul t of a10at oa, tue to tbe ua~ntaet1 aala. Atter 

trdat ac tb e aala 95 ,.r eea\ of tbta laa41 waa reatoret \o 

-oultl•atloa. Tber etore , al one the nela the total ·eree 

ruter ec! uattt for oultt•• tlOII tllroaah eroatoa 1187 be 



ent•ted at about 298 aor•• (I.e., t S per oeut of 198~~' -·- ~ - ~:: 
~ ?';;dl 

aorea) eat 9S per oeat ot tble, I.e., 28) aorea, were mat~ -=a . 

tl' tor oultlYattOD •• ·a nault of ula 'ratutq. !be ooat 

of natorlD& tlala laat1 to eul,tYatloa ••• (?£.s.),)S,9SS.86 

etlYlted ltJ' 28) aorea •) 11.1~ ,.r aore. 'ftla oultlYatora 

aaett oa a •••nee etldlttoaal at. 100 per aeH to leYel tbla 

lead tor nlttYatton, tbere~tr Mklaa tile eoat or eaoh aore 

equal to is. 1, 287. BoweYer, •• qalaat this ooat of 

prepadq aa nn ot ln4 tor oultlnttoa, eaqalrr ta tbe 

area ••• tbe •*•' ploe tor thta tne ot lut •• eltoat 

._ 2,000 aa aon. Ia oae aeaae tllla •r a.e oODat•erec1 the 

beaetlt •• aplaat the •••• •t II. 1 ,28?.12 per aare, 

••'1•, .. altoYe Jt •• ooaatter Ute ent•• leoti to lie of rao 
Yalue. ftlla lteraeftt-eoa\ ratio ooaea to 1.5S. !hta,. of 

oovae, lporH all \be otller a.eaettta ot the aala tntntac 

eobe• llaauaa .. earlier Ia tbla ollapter. •• .,. uow tun 

to a ..-e ooDYfttloul eoat-beaettt ualJala ot the aala 

'ratataa Mh-. 

ppnf:OOft MAJ.Y8lf ti4W !BAtl!I!C SOQP) 

). 3 btu• ot ne Ia raJ••• •lz•t• 
froJeot aaalJala ia uadeneken fro• '" palata ot 

riew. llreUJ, tor UJ' pro~Ht we aro ta•ereated In the 

retun to uae eapl'al that the la.t1Yit1uel ttaaaelel eatt tlea 

ooatru,ae act •• ••••ntae tt tlll'eucb w!iat la eelle4 

-• tlaanolal eae1Jala 1 • Seooat!l71 ~or. the aeae preJeet " are 

el•o 1nt.r••,., lD the total retara or protuot1Yttr or 
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protltablll'~ to tho ••ole aoolet7 or eaoA-.r ot ell the 

roeoureea oo .. t•••• to the proJeot recarc1leaa of who la 

the 1100le\7 recaelYea tile beaetl '· 'l'bla le teaed •• 

• .. oa.-do eaal~ala' of tbo proJoot. the 4ltt•reaoe between 

tile ••oato aul~ale aac1 the tlaanotal eaalrala llea la 

tho •elutloa ot laputa de! oatpata. I\ ta, *heretoro, 

aeeeaaary to c11eouaa *• ooata and t»eaottta tbet eDter 

lato .oelal beaettt-ooat eael~ala aDd Into tloanotal 

aaal7ala O't the •ll••. •.. . . . The aetho4olO&J ot oo•periq 

ooata nc1 be.Detlta c!!Mt~aaed here la \be aeae whether we 

are eeettac tbe eeoae.to er ttaaaolal returaa. !be 

41ttereaoe ltea ••••'tallJ' la *•' la teftaea •• a ooat and 

whet la eoaalaer.e• a ~eaetlt.•1 

Ia tlnaae!al aaalJ'a1a, these are Yelued at prloea 

pald/reeelYef 1t7 the proJeot eutlaorltlea •• well aa ferura. 

Ia acetal beaetlt-ooa' anel7ala1 \heae are at ... tal 

opperhal\J' ooat. !ht·• la))llea that flratl7 taxea oa 

oo•otl tlea ( Wbetller lnpta or out pat a) are to be exolutec1 

troa aaa au~altlea are to be lnol•••d la tbe prloea. For, 

tlleaa are aera t.rauror ~at a. . To work out the beDett t.-
' • 

ooa' aaalrate ot tbe Mala 'ralatas eoheae, •• are .. tDlJ 

later••••• tn .. oaoalo aaalJ'ate beeauae ov polat of ~~­

la 'Jiat or uae aoolat7 aa a wJaole an4 1' la aaauaec1 tbat 

all oapltal ta auppltea ~1 tho aoeletr aad 1' 1a aot 

1. Gl tttacer l. Prtoe. Eooaoale .Analrata of 
AcJtoul~l ProJeote. A World Beak Publtoa,ton, p.d. 
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neoeaaeq to tbe reoowe17 of tbla oaplta.l trosa the direot 

bea•tloiel'taa. 

Seooatly, Ule urket prtoee, ae' of \esee/au.-at,dlea 

ur ••• alw:ra talteete aoolal opponulll tJ ooat. !be 

J..lt,le-lltrrlaaa walutloa aethod, 2 aaaeatlallJ prloea 

•••1'1Ullaca •t•b ta laporuttle at tatenattoaal prtoea to 

retleot lta tna aoCJlal ••1••·) 111allaa4 taJcea tilt a approaob 

to ••• ••• pot••• .. , ~at lt l"ttDa onater to tbe prtaotpla 

or oppo~wottr ooa~. Be preaanta aeYeral ezaaplea, uaaer 

Yadna 1aa•t.tu•t•a1 eet-upa, aDd ta eHll •••• allowa tbat 

tile proper aoolal ._lwe la t ... atlo walua (wttb tue 

allewaaoea tor all tba ralawaat atatorttoae) .ot tba 

reaoaroea ci•ea up (aetao4) ta or••r to 1noreeae tmporta 

(ezporta). After all, tt ao•erauat tor reaaoaa of aaourl\J 

or aelt-aattlotaao7 la tooa waata • o~p to be pro•ueea 

do•atloellr !'ather 'baa to tapen lt, the eatlaa\ed Import 

prloe (or torelp asoha•s• prloa) la tnelneat. 

2. 

). 

... 

The u:d.•• YarlaMlt \7 to •~1 tile peat beaett t-ooat 

Lal Deepak, l•lle apt Wfl''!i' DeYelopaeDt Ceatre of 
the o. B.c. ~.~arla, 19 2, · ••• aa appl1oet1on ot 
U&ta .. til .. la tile oeae of •11 lrrlceltoa la 
Mahereab'"· 

lllahea Ll. "Ooat-·Beaeftt Rules tor Peorer Ootmtrlea•, 
l tDeqt-Op!\ M!ltfl!• 1971, .An Alflae AllllJlll 1 ALDUJ: 
A!HIR oi, ab~oaao, ew York, f972, p. 15. 
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atu41ea bea ben obeenet! !a pl'lotac lau•n lebeur. ftere 

hila beea • ooatlnuoua ataouaatoa about the uture or 

oppoi'"-DltJ ooat of asJioultal'el lal»our ln ~· 8CNDtZ7. 

saaseatloaa ••• reqe-4 ltetween • zero abat1• prloe of 

1aa.oar at oae anr- alld pre•atltras market nae rete at 

the other. Iater.etlete poa1ttoae be•• also \)eea auggeate4 

bJ teklDC the utatlq •rket -· nte at the tt• of peak 

a.,loJMilt per1CM1 nd aero ••c• rete at o\Jaer tt••· Tbe 

Iattlaa Intcattoa OoaalaaloD ( 1972) ooaal4eret1 the aoelel 

opportaaltJ ooat of blred labour equal \o Ita preYetllD& 

•rket .... rete, wblle tbat ot tam t•tl.J' labour equal 

to zaro.S th!a ta •• taooaata•••' treat .. at ot the aoolal 

opportual'J ooat. ot blred eat ten tatlJ labour, ataoe 

.,., tea f•llJ labCNr aleo worka • was•• on otber 

people'• ta~. 

1'01' oale11latt oa of tl•notal protl t• l»tlt ty, 1 t ta 

eppnprtate to Yalue lllrec! labour at the plJIC wese rete. 

Tile ... was• nh •7 alao -. leputet to tallllJ labour 

eaplo,..• aa the tallll7 tan tl&oup lt Ilea aoMtlaea J)eea 

arauea that the p~per •••• rate 'o applJ to taatlJ labour 

ta tbe dally .... ••ut•alaat of the aanual eerataaa of tbe 

-••1 fana aenaat, alue t•i 17 labaar baa sreet•r aanrecJ 

.. ,1..,..., .. owa fa~ lbaa blred le~our. ror oaloulattou 

of 800lal ooat eat beaettt, la whlob •• are tntereeted bare, 

s. B'l"t ot .. the Seoopc1 Irrlcttlog OM!I aetog ( 1972), 
Vo • I. p. 256. Op.Clt. 
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1' la •••••a17 'o estimate the aootal opponuat.,,. ooat 

of taJ'Il laltour. 

!Jae opportaal ,,. ooa t or lela our UJ' r.e Ylewed ea 

Ita •reaerYatton prto•'• I.e., tbe •••r•c• dallJ eoat of 

llYlq or the 110rker ln ble tnllJ'. 6 !be wol'kere would 

not be wllllBC to ao oat to work at tbe ••• leas tbaa 

thta. .It Ia otta •••, •• ln the J:.ploJ&eDt Goren tee 

Sob•• Worka ta Mabaree!atre, that tor •• a.al.l an aotual 

•••r•c• na• aa ill. 3 pal' ••1 or no lese, worker• h'oa 

ledleaa ••' aull tener bnae.bolaa ooaa to work, while 

workers hoa Mctlua er lerce tan houebolc1a do aot t1li'D 

up tor work et tbla waa• rate ••• when 1Ja.e1. are wttboat 

aa7 wort oa tbel~ t•.aa. !kla weald laply tlttereat 

reaenatloa prle• of 41ttereat crou.pa ot labour or •••• 

lallYitaala. WeYertheleas, operattoaall7 lt la aot eaar 

to eattaata a ... ••17111& oppertult~ eoata ot labour la 

c1ltfereat 1"era boaaeholda. A etaale rate, therefore, la 

uae« tor oonYealeaoe. 

Teltl• lato eoulderat1 oa theae aou ot Ule 

~ltfloultlea la oelo11lettac the tne opportuait7 ooat of 

tan latto.r, " ••• teeltea '- eoll)nlte our ualrata ltJ 

two eztr ... appro .. bel, t.e., wtth lnolualoa of t•• ooat 

or labnr (MU. tn111 aae hired) Ill ~· "'al ooat of 

- 6. Harberaer Anclt1 o. •on Meaaul"laa · the Soolal 
OpponaattJ' Coat ot La&lour," Beaettt-Coat Aaal7ala, 
1971, AD Aldlae Annual, A:T>DID ATBI RTON, Olaloaao, 
5ew Tork, 1972, p. aa. 
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oaltlYattoa ..a &leo 'T ezelutlDI tt ~ the total ooat 

of ealtlYatlon of tbe o~pa. !be ooateattoa bebta• 

exeluc1tac uae labour· .Oa\ (t•llT aat ht"c1) rna tbe to,el 

ooet ot ealttYstton et tbe tlrat tnatenoe ta tbat •• 

••-et tlate la lacmr tone •• 141• troa eootetJ'' • point ot 

Ylaw· eat •• noll tlae •otal. opportaat t7 ooat ot aata 

labour toroe la oonalc1end to be aero. 111••• lat»ourere 

would ao\ be•• cot '*• work •• •••• labour •1-here 

bHaaae la thta c1nws1lt-p1'0De area tbere la lesat 

poaalbtlltJ of Jo'• aYatlebllltT tor uaaklllet lalaoarera1 

•• uae oreattea or eapl.,..at poteatlelt t7 both Ill 

acrtoultue eat tnduatl'le•• te 1' ... ,.. On the other !aeat11 

lt • ·r t.e srcu•t· t!Mtt Ulottp tbeae are the t•l• laltour 

toroe1 tllelr reaenatloD prlo• tor Uletr lebeta1 

aeYer~eleae, la Dot ltkel.J to H sero. staoe lt la aot 

tuetble to uUilate tbla reaenatton prloe tor tlttereat 

Cl"''apa or nral taN wrkera1 or tat1trt•uala1 tbe beat 

alteraatt••.., be to ...... tbla to be the 101ac weae . rate 

ta Ute •net, tor Mtla l ... leaa labour aat1 la'boul' wltla 

lnt1. !Ills •7 lte a oYer·••ttma•• tor aoae, or eyea ••aT. 

Bat ths ooet-benefl' eatt .. tea wlth thl• alteraettye soolal . 

ooata or labeu:r MJ' proY1c1e •• wt th upper ott lower llat. ta 

ot tile real nt.t. o. 

Beut!t-eoat ntlo 1• •••• IIUt ooa"t\oalr aa a 

Maeve - aeolel ntvu eat llelpa ta 1aeatltrtat ,., .• 

•••• (pro~eot) wJatob rn&ter• •xl•• eoatrtbtttloa to tile 



aoetet7. Oil 'h• other uaf, n nanolal aael~sla ts aaea t,o 

•••••• .-etber tbe proJeot wou14 be tlaenolellJ worthwhile, 

tor the proJeot ntllorlt.tea aa wll ea to tile tenere Wlao 

pert,lotpate la the proJeot,. A proJeot Juattttea on aootel 

beaetlt-ooet ooaa14erat,toaa, therefore, aar aot aeoesael'll7 

be ttuaotall7 wortalwblle to tbe 1nYeator. a.~ potata out 

thtlt aot oal7 baYe UDJ peat atudlea 111 ladle "beea 

eselaalYel~ ooaaerae• wttb tbe oaloalattca of aootal 

beaattt.a aaf ooat,a wlthoat aa~ etteattoa ~ tlaeaolal 

protttablll\~ ot the pi"'Jeota, but elao \be proeedve ot 

eattmatlns the beaetlt-eoat ratio hoe aot, been properlJ 

followed ta ~·•• peat sndlea tn the oount17.. 1 

3.4 I«•••trtoettoa gt Po!t• 
Yor the parpoaa of eattmattna the beaettta aaa oeste 

ot Nela-t,nbd.aa Soh••• be lteu ot ooata ooaatdere« are 

•• toll .. a: 

(A) 9tpt\al COet oa .Rala-T!elaty Sobell! 

!he oepttal ooat 1Dourre4 oa aale-tretDlng aoheae 

•• aprea4 OYer t,hrae para, 1972-7) to 1974-75. The 

~ .. ~ •• eapt.tal ooat laourre4 on nele-tretntnc aohe•e waa 

••• eYallable b7 the pr•Je.ot autborlt.l••· The oapltal eoat 

••• ulalr taovJI'ect for t1eepentaa the Mala sal pronatas 

atroaa bu .. a (aabaokmeate) to the etfea of the Nale. 

-----------------------------
- 1. ReUl B. •seaett,-coat Aaal~ata ot Aartoul tval 

ProJeota," Tuten .Journal of J•rtoultual .Roonoataa, 
Yol. UlX, Jlo. 1, lena•l'J-Me.reh 1974, pp. 22-2,. 
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(BJ QpenMM eM ltlR.'!IliY' Col' 

BYer7 per tbere 1187 be eo• repetre eatl •lDteDaaoe 

eoat wbtob the proJeot ••tborltJ baa to tnour, llke keeplos 

~· Bale olaauel oleer ead repell'lq eQ «1Ul8B•• to the 

atte -.... Ia eoa•ltettoa with \he lolat Mreotor, Soil 

coaaer•ettoa (Mellara8htre Stete) eaa tbe ooaoeraed proJeet 

otttelale1 tile uauel •t ateaeaoe oo•• ••• eattute4 •• 

equlYaleat -. S per •••' or tbe tetel oepttal ooet (t.e., 

tbe eoceel ta.eeta.at taourret on the aala-tretntDC eobe .. ). 

(C) 

fte la•••t•at oa etilina aew .. lla •• ••• lurlas 

U.e 7••~• 1972·731 1974•75 aat 19?S-76, wlatle tbe tnyeetaeat 

tor qerglslq these welle waa ~ate faliq the 7eara 1973 

to 1m. llle releyaa·t ••• , •• ,. ... oolleotecl rroa the 

reap011teat twrlq the ""'7· 
(J) Oplt t( Oq~ll•mstoa of Ctol! · 

~a ooaetate _, tbe tasre .. atel ooet or ealt!Yettoa 

tue to exteaeton of trrle;ttt1oa •• e ~enlt o.f til• alllklq 

et ••• welle or ltQPrOY•a auppl7 or •ter ,,Zl tbe extet!.q 

wella, ent the ooat Gt nl tlYatloa tno•rrea to tbe eaae ot 

reolela., lead. !be ooata tatea tato aoooUDt oonal•t ot 

ooat of He«!, aenure ant rertt.llzere, lcaeotlol'•• ant 

pee,lottea, lebOUI' (fellf.lJ" all! JllretU 1 o••' ot bullook 

leboart ete. • 111b1eh were eolleete«l troa tbe seaple tenere. 
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).5 IGtp!ltJtetlog ot B!a!tl'• 

(A) ftttl PatJtt1 op troa \ht RgltJ. • d LaM 
ftae r"lelMd la4 aeatloaet1 ea2'ller (1. •·, 8S 

eo rea) wee oo.-pleh17 11aeleaa eacl ••• Dot put under 

oultiYattoa betore laple•atetloa ot the aala•tretalD& 

Hbeiae. After tapl-atett oa of tbe aela-tretatac aoheae 

al.cat all tbe uaoultt•••~• laud (l.e., 85 aorea out ot 89 

aoreaj •• put water eul tl•••toa ue ll••• tbe total 

proctuotloa troa tbta reolatHd laat hea been ooaaldered ea 

oae ot the benett •• ot tile aala-tratlllac Hht ... 

(8) I•ra=:t 1::2:'1:: Ia fh• Al•l !1Jit1 jbe_g_ -~ L. __ ~ wo1_e 
~e ••oertalned at the time ot our survq that no new 

wella were ltkelr to emae up without tl:le aele .. t:relntnc 

aobeme tn tile oree, so that the lMreese ln the pro&luott oa 

under \be aew wells oea be sefelJ ettrlbute4 to the aala­

tra1Dlftl eohe... !0 oelonl«to the taeremental produottoa 

we c1ehot the eetlmetc4 profucttoa thet would baye btea 

obtataef froa theat lBDcla uacler uolrricate4 eonaltioD troa 

the to,al ~o~uotlon whloh waa obtained trcm the area ua•er 

eo ... na of the n8w wella. 

(0) Ipere!!gtel cro; Prg4yMt1on tr15 t~e 010 Welll 

While oeloulattna the tnereunta.l orop protuotlon 

troa olt wells we oona14er the •d~ttlcaal produottoa troa 

_tbe aadttlonal er•• lrlis•'•d b~ tbe tnereeaet water 

eYatlable ln tbe old .. lla beoeune or Aala-tra1n1ua aoheae. 
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).6 PJG!!§UE! tpr VtlJattoa or O!!S• ID~ Benetlta 

.. a.- tarn to tbe ~aeattoa of Yalue,ton of \be 

tapna, oepl\el ••• ovnat, ·~ outpa'a lt!eatttta&1 above. 

tt Ia oovtoua 'hat Yaluattoa of ell tbeae aboult be et 

oompanblt prloea. 'O'Da1er latletl oaery oOD&lltlona all 

prteea taolattaa 'boae of oapltal obaage. Slnoe, ooapereble 

prleea an tile tsporHat tblq, tt la not neoeaae17 to take 

\be tna,le of tor•••••taa the tnrlatt oaa.,- prloea ln tut11n 

,. .. ra. !be beat ,.tl.,tea of ourrent rele,lve prloee ere 

appropriate to tile ''* ta bed. ot acarae, tr there ta 

reaaon to ezpeot • ohnae ta the relatt•• prtoe of any 

taput or output la future ,eara (ner tile lt_te ot t.be 

proJeot) thea tbat baa to tae tekea tato aoeouat. 

OoaaeqaeDtl7 •• beve expr••••• ~~ prtoea of ell tapata aaf 

outputs at 1976 prloea. -!be prtoea ot oarrent tnputa ••• 

outputa were avatlaltla at the ttae of aane,.. The oapltal 

ooat ot aala-tnlalag at well atutnc. eto., eerrlee1 otJt 

OYer 2, ) or ~ 1••r• .. re adJaatea to 1976 prto•a bJ uatng 

prlee ladteea. 

Aa Matton•• earlier tbe oepltal • oat ot tile aala­

tretntac aebe ..... apr••• ower a three 7eer perto•, t.e., 

troa 1972 to 197S eat! Ule ooat reportef! ••• et tbe reapeotlve 

7eara• prteea. !be ooat taoarret1 b7 tile beaettotertee to 

ataldq aew .. lle wee also tneurre(! oYer a tour rear perlol 

- all&t the. reported eo•' were alao at tbe reapeotlYe· 7eara• 

prtoae. for tbla purpoee •• uaad tbe ta,ez ot ecrteal,urel 



weaea ta \be State or Ma~araabtra. Hearl~ 90 per eeat ot 

tlae eapltel eoat or ule-tralalq waa tor papeat or weaea, 

uaeretore, tile aehal ezpeaaea to 7••~• other tllan 1976 

were ren1••41 -, ••taa tba tDC1az ot acrtnlnral wee• ta 

Jllabaraabtn.8 

'!'be taweatMnt uta oe water Uttlq de'Yleea (t. •·, 

6 oll eagtnea eaa 1 eleotrte aotor) with puapaeta, plpellne, 

.............. •••r tour r•era peri~. 1. •• • from 197)-?lt 

to 1976-??. fte prlo•• or otl act ....... eleotrte motor 

a••• Ill "• ooaputatloa ere tlaoae or 1976 an4!! ere aet ot 

esot•• tutlea ua taxes. !llue ••r• obtatnet tJ'01I ao•• 

uJor •autaoturera ot neb equtp•at. 
( 

Ia aatttton to thta eoat, tbere ta expenatture for 

tnatallattoa, Ule expeat11ture oa pipe llae, aDd tlle ooat 

of ebec!, eto., w!llob oaea to .. 2SO, II. 8)2 at aroua• 

11. 100, reapeotl'Yely. 9 We •-•• 1 S ;reera lite tor bo'b 

oil ••11•• aDd eleotrio motor10 aad lleaae all \be otl 

eng!aea/eleotrio. ao"r• baupt ln the ttrat ;resr aeed to 

be repleoe4 tn the 16tb rear, aal llkewtae tor the au-aequeat 

8. Btettatlesl Abatraot, OoYera .. at ot latta, Mlntatr,r of 
Planning, Oentral Stetta,loel Oraantzatlon, nepertmeat 
of statte\toa, Inata, 1974. ••• Sertea, Ro. 2), p. 399. 

9. !beae oeloulatlone beYe been .... '7 reterrtas to: Mitre 
Aaholt K. eaa WurenJea s. •· i:ooooralo Bnetl ta of llural 
KleetJ-1floetlon to Maunabtn - 1. Caae s••f7 ot rnr 
Matrlcte. Gokhale Iastt tute ot .Polltloa eat Rooaoaaloe1 
Paae 4, June 1980, pp. )2, 40. · 

10. ,.Bepert ot the Oommi t.tee to .Eatlut.e ~· Deuaa tor 
Pumpeeta turlnc 1978-6) en~ s•udJ the ?ollor aDd 
Preoe4ure at Plaeaoln& It.." Aarloaltu~al Rettaaaoe aat 
De"elopaen\ Corporatloa, 8o1Lba7, 19791 Obepter IV, 
pp. lS-)9, S9. 
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~eera. JlaklDC uae of ttaeae prtoea ua ~e Dauer of 

eaarat••• walla •••17 ,..r •• oaapuh the eaauel oepttal 

ezpeadtture oa .. ,., llf\taa •••toea OYer tbe llte of tbe 

proJeot wtth \be help of oapltel reooYe~ taotor (tor 15 

~eara) et 10 per oeat tatereat rete. 

).7 - ;it\latea ot 8tat(l Sa tal Qoeta 9Jer ProJeot 1.1f! 

Ill ooanltaU oa wl\b tbe Jotat r.treotor, Soil 

Coaaerntloa (Mebenabtra State) ell4 tbe ooaoenetf proJeot 

otttolale, the llte of ~e aela-tralnlas Hheu le 

ooaalderet! ~ be 50 78'"'. 'laktq lato aooOlUlt • tbe 

aqftloteat pr091alon ot aaaual .. tatenaoee ooat (S per oeat 

ot tbe \otel oepttal ... ,) tor ~· soil••• oae on .. rel~ 

ooaalter \be ltt.e of the •- to be '0 reen. 

!be atreaa of beaetlta wtt~ w~ob we are here ooaoeraet 

bectna to flaw after the proJeot la ooapleted and oontlnuea 

oYer lta llfe perlot. hu after the oepltal proJeot ta 

oompletea t t requtrea a eertd Jl period for the oommeat! area 

to adept ltaelf to tile ••• ao•u!lttoaa. Tbe teraera be•• to 

follow aew Mthot of faatq, etopt ••• a rope eat to tlake 

aeoeeaer.r supple .. ater.r layeat .. at. The tall poteattel 

eDaual beDettta1 therefore, do not appear Iicht from tbe 

ftrat year; the7 o~ rather alowly aaa eoou.alete ateet1ti7. 

Slaoe l \ tuea aoaae J•era tor tbe tall potential euuel 

~eaetlta to be reaebet 1 l' ta aeoeaaar,r to eatlma'• 'be 

~treaa of beaettte troa tbe tlrat J••r ot tta oo•pletton 

to the end of the proJeot lite. AD ettort baa been .... ta 
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t~ala aht7 to eatl•'• tile tU.rtenDt 1•••1• ot beaett ta •• 

ue tft'elo,..n ot ~· ooaaaf ar .. takea plHe fl'ola tile 

tlrat r••z of ...,let!oa of the pro~eot to the ., ... of 

•nrttr, ·~• ta our pro~eet, \Hk ettou' fOU" raan. 

'fllereat,•r, a aoaataat atr ... ot •-•1 beaettta ta 

ezpo,ef to t-lew Ull tile ••• et •ll• ltte ·ot tile pnJeot. 

ftla eaUMtlu ba be• ••• ea the tteata of ••atlable 

tatenaUoa pel'tetatac to \1\e ana ltnaib' uter nl•t•••toa 

la uae •••• ot r•l•t•• laat, Ule ena t.nupt Wl4ter 

trrtpUoa 1a ••• eeae ot ••• wlla aat ~· area browa&llt 

..aer ann ll'l'lcatl oa la ~· •••• of ola wella, or ttae 

ctltterat 1enl ot r•••n• of ftl'lou oropa •• tltterea' 

-'•&•• of 1 ... 4eYelo,_a, la ~· anaa u••r tbe •-u• 

et tile llala-uatat~~& "'-· 
). a leDotoltp ot !!•lUll 

fta •tllot ot aulrata uad Ia 1rbe' ta ••••nllJ 

ntarnt to •• tlae '4t .. na,., ••* flow teollalqae•. fte 

prt• aapeot of tlata. '"llat,•• la to ooapan _... ••••• of 

ra•ua• ••• •••· 111lea .. 1-.k at Ule proJeo' oYer 1'• 

eat1Mte4 ltte ,1,., •• oa ... lt •ntq a ••na• or 

poea ntu'na hoa wlltoh •• ••• cteduet tile oapltal 

1Deatlleat all4 P•J \be otller ••••• (1. •· , uta,naaoe ... ,, 

ooat ot ellltlYatlOJ& of eropa, etta.). tae uJor 

ounotadatlo ot tlae oaab tlow t•utqae la Ulat l' taolafea, 

l~Dtltterea,tetea, ~ll tbe re•ar•• ot espttal eaa the retura 

te oepl bl beanae ta eoeaoato •••1781a crar pola' ot Ylew 
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ta tbat O't ~· eooletJ' •• a wJaole aad tt ta aaauMd tbat 

ell eapttal ta aapplled bJ aoaeoae eo .. wbare ta tbe aootetr. 

).9 platopatJgc ot ''' Btl!ll of Bt!tflta apd Cpatt 

tile eatt•t•t1 uaul &lleaettta ••• ooau ewer tile lite 

UM ot tile proJeet al'e •••t•~•• la the unaer ateted abo••· 

To ooapere the OYeell atren ot beaetlta ntl ooeta, lt te 

DH!88aJ7 to 41Moaat to the preeeat, bJ ualq a proper 

. tlaeout (or tnteren) rate. For nuaelal parpoaea tile 

col~~& "'' or latereet like that ot tbe W B' • Ia en 

eppropl'lete "'' of tl .. CJ11U. fte -tel rete of «taooaat 

aeea aot a.e tile •-· trrlaetl oa Coal eaton ( 1972 J 11 
•••• 

10 per ••' dtaoout rate •• ... tel rete ot .retva oa 

oapttel Ia Iadla. •• al80 be•• aaaaet 10 per o•t •• tlle 

... tal rate ot dlaeoaat. 

).10 ftpE!l!!l It t!tt •ala Tn!Dlg Sohe• 

Ia wat tollo .. ttrtt •• •~aatu tbe .,,aetlt-ooat 

ratio of the ula-tratalq •ll•• (He Yeblea 1 to )) • !be 

-.eaetlt-oeat ratio baa ••• eotap•••• bJ M.Ylt!laa tile preaeat 

worth of tb• aet tteaetlta at:na bJ tlle preaeat 110rth of tile 

oepltal ooeta atre... The beaetlt-ooa' ratio at 10 per oeat 

aoelal rate ot ltaenat lbowa tbat, wl tbout oooal&!erlna tbe 

lalaov ooat Ia tile total eoat ot nltlYetloa ot onpa (lt we 

aaeua., tba' tile opportaaaltJ ooat ot labour, ootb teallJ eat 

hlrea, Ia aero}, It Ia 1.60, IIU11eettac tbe aale-tretnlq 

11. Report ot the Seooat Irrlgetton COm~aaloa (1972), 
op. et t. , p. 25). 
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aob•• to be a 80olall7 wortbwlllle propoaltlon. Oa the 

etber baat, uawdll& tile opportuat tr ooat or labour, laotb 

t•ll,- ant Ill ref, to 1Je the peYalltq arket ••1• the 

beaettt-ooat ratlo la leaa thea uatt,- (0.9)). Slaee tile 

reaerwattoa prloe of labour ta ~· raral ereaa, In 

cuenl, ta nre to be creater thaD aero, oDe eaa aatelr 

tater that the proJeot ta • aoolallJ wortb11btla 

taYeatun~ !he alNwe oale11lettoaa do not atequatur take 

oan of tlae Hoa.te aal aootal etteeta ot tre4l11tun d~t 

eDt! re•l ttac Harol ,,. that Ute ar .. a llke the oDe Ullder 

nrY~ are nttJeet ,.,. 

Aa ezplatud ta the ClaaP'•r I the whole •tatrlot 

(Sholapar ) talllQI til the lower ratntall belt wltneeeea 

reourreat e~aroltJ ooaftttoaa. Tbe htatorr ot peat )0 

, .. ra or .. re tea\lflaa that ooadltloaa atla to total 

aoant.,- heYe oeaa reeorted tor el110at aU parte ot \he 

dlatrlot oaoe •••17 two or tbJ'ee ,-eera. 'fbu• trequeat 

aearettr eoat!lttoaa atalk about 92 per oeat of the a~•• 

oroppet area ot tbe 4latrlot.12 Abaat 86 per eeat ot the 

rural popqletloa waa eaaaaet ta ecrtoaltural aotlYitlea. 

Soarolt,- •••• aot oalr loaa of protuotlon, but alao 

&11Yeratoa fit Melal reeo.aoea tor rellet of the atteotet 

12. Drou&bt P~a• Areee Prosraaae. for Sbolepur Dlatrtet, 
ProJeet tor aub.tealoa to 'he Iatera•ttoael Beat 
tor Reooaatruotlon eat n&Yelo~aent (Worl4 Baak)• 
OoYern.ent of Mehereahtre, Ootober 197), pp. ), ~. 
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populetloa, Wllltob Juaa aot beea taken tate aeoout tn the 

aboYe oalealaUODa. Fna 1960 '• 197) lerp - (1. •· • 

11.1,617.)2 (la laldaa) )· haYe ••• apea~ b~ the ao.ei"Daeat 

tor pNYI.c1laa rellet after tile eoou.rnaoe ot droacbta. 13 

sao~ espeadl,ure hea ao* belped to aol•• \be Deale probl ... 

ot tAe.reaalac/atablllal .. tbe pro4aot1Ylt~ ot tbeae areaa 

an• tbereb~ rehalaa tile t.,.ot ot tbe •••erl t~ ot 11roup'• 

oa ~e b..-a aat oa~tle populetlon. 

I• •t•• of &lleae, tt ta ol•r tbet lDYeat•ata ta 

the \JpO of aela-tratalaa aebe.. ez .. taea bere are aoolellJ 

p.rohetlYe tr&Y .. taeata, eat bol• nt pot pl'oalae tor \be 

see~lt~ ereea ot tbe State. &ueb proJeota ere laboar 

tateaalYe eat .. , De ••tee up ell OYer tbe f.roucbt-proae 

ereaa ot tbe 5tete. ~he preaeat Qoye~a' poltey ta to 

le••• tba ta8k ot utateuaae to ... etteetet taaera. Ia 

Ule ettaeaoe ot orpalaea oooperatt•• etton, We -~ otteia 

re..ta uaa\tea••a to. It woul• be tealnble tor the loeal 

or S\ate GoYera.eat to u.,ertake tbla teak wbl~ eaa be 

tlttea tato tbelr Yerloua routlae publlo WOI'ka ud 

ula,eaeaoe aobe••• ... weuld be tn ••1 eYeat e better ••J 
ot ual., ~•• tar d~\ relief. 

13. t~tt• •• ,,. 49. a. 
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4.1 BgkmaM. 

the prevtCNa ollap\er teal\ wi.Ul \lae ule-tratalaa 

aoJae• wbtell lnolyea tbe "'rk ot t!eepelllq ot tbe aalle 

troa lta atantaa potat ao •• to tratn tt lDto the rlver 

~ eoutruotlac atroq eabenkaeat oa botll at••• ot the 

aalla. t'be ve17 purpoae ot the teohlllqae le to prevent 

aoll eroaloa •• W8terlocctq et Ule tlelta oa eltller alae 

of tbe IIlla (atre .. ). 

Belle.-oeok •Ja•• la eaotller teehDlq,ae to prevut 

aoll ei'Oda. fte ata\laetloa betwen ulla-tratalnc eat 

aella-obeet aobe .. , aeaptte tbe .... parpoae ot preveattas 

aotl enal011, llea eaaeatlallJ la Ula tMllntque atoptet tor 

the ,._., .. e • . !be , .. tea'batcaaea-. tlleretore, are operatlYe 

uter •• .tlffe.reat •opqnplaloal ooaat ttoea. ...lla-tretDtq 

•• aatt earlier, baa bee• touat uaef\ll ta reapeot of broat 

aeaaoaal atraa... Oa tile otber baat, tbe aalla-ah .. k 

aob .. a la .... operative ea ooaperatlYelJ aaeller aellea 

wttb l .. aer -readtb. Iaateat of beYlDS aa ••~enkaeat alone 

bo~ the altea of aalla aa la uua-trelatq .. ~a ... , tile 

aalla-oheat Mba• propoaea to ooaatnot • but aeroaa tile 

ulla. Ia ooaatruotlq ••h e ltaa.t, prod.atoa la lDYerlablJ 

uta to all• the •ootb outtlw ot eueea water bJ 

ooDatraottaa a waate .. tr. !bla helpa ta preventtoa or 
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aotl enaloa b~ elleekllll pll~ foraaUoa. Aa a rehl' of 

"'• ... , ... tr \be tntuce proatlea alao ae•• raaolyed eat 

ta tile prooeaa eoou•lattaa ot ftae atlt (eoll) MJllad tile 

aela weir, I.a. to tbe Dalla bet re .. lta ta r .. la .. ttoa of 

~l• laat tor oaltlYetloa ezoept tn the mala rata;r aeaaoa. 

Tble reelataee leat .. a '• eoaalte~ •• aa at4l,toaal 

beaettt, beataea Ule eoll eroatoa, of tile ulla-olleok 

••-· Ia tbe ulle-tralalac •- the weter ta allowet 

to tl• t.;r alYlac 'lle propel' elope to \be oalle bet. The 

pre•ea,toa of •~•loa aaa tbe~e_, reol .. atloa of lana te 

ltatte• to tile plot ••J•oeat to tlaa euult•a' elld aot la 

the ulle bea. I a tlae aalle-ol&eek ........ aloq wt th 

eoatrol of aoll-eroal•, ._. aore land a••• reolelae4 ta 

tbe •lla ltet ttaelf. 

tkaa, "e .. ta •'J•ott••• of the aalla-ebeok aob ... 

ou be atetet aa below: 

(1) !'o pr .. ea' eoll eroat.oa raaultlac tna pll;r 

tor.attoa aloaa 'h• oo.rae of aalla, 

(2) 7o brlas \be area ot aalla b., ua••r oaltlYatloa, ... 
()) Iaor .. ae tile ••••l'teble ot the walla att11etet 

elOIIC Ute eouae of tliae Dalla. 

It aJlftlt '• at*et tbe\ ta the IDLAl" hoJeet, 

.. allrap, ln all 20 aalle-elleok aobeaea hect beeo lapleuatec1, 

- ODlJ OQ the upper BRa .tddle oetohment areas. Cot ot tbeae 

20 aalla·o~eek aohe .. a, more ~aD SO per oeat. t.e. 11 
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aalle-obeek Mb-a, were OCJ11Pletea ta tbe 7ear 1972-7); 

4 ta tile ,..r 191)-74, 2 eaob tn tu ,.ear• 1911-72 ••• 

197•·7S eat oal,. 1 ta Ute par 1976-77. Ia th4! preaea~ 

aAtJ, the tate rela,ID& to ell tile 20 ull.e-ebeok nbe•• 

llea ~»•• hkea lato aooeaa\. 

'fila lo-. ,.,.. baaett•• wblob are of a permalleat 

aetura Ia tile oaae ot aalla-ollaek ••••• are: 

(1) add1t1oAal lead brought un~er oulttvatloa tbreulb 

ooatrol ot Hll eroaton; ut 

(2) creator avatlablllt7 ot lrziaatlon water, •u• '­

tile taereaaa ba '" ••'•ne&.le of tbe wella 

al tu\et el oq U.e aaUa ooaraa. 

La' ua tlrat look at lite oeaetlt of et1at•toaal land 

bro~t •DI•r oaltlvattoa. ,.,le 4.1 sivaa tba aeoeaaarJ 

«1etatla ot n8er of plota ••• Ulelr area etteotet1 ._,. tbe 

Dttlla. file tah 8how ~·' al••' 17 per o•t •t tile area 

of \lle -pla plota J:lat naata•• nt of nltlvettoa tae to 

.oil endea, et•., •• a nnlt ot \be tl,oottac 1»7 -alae 

aalla. •lla-ebeok Mho• raaaltett la al•at 7S per eeat . 

ot tills laa4 ltetas broupt baek to 0111 tlvatton. Tba 

oGltlvetara '-' -•can wataa all tllta laDd tor oulttvatton. 

Tile r .. tat .. 2' par ... , (1. •· 22 aorea) ot loa ... atlll 

••' pat aater oalttvatton beoauae of oae or tbe otber 

The ,...m.ae c1e,.Sla of tbe area ulloult1va•et b•tore 

laple•lltatloa ot Ule aalle-obeok eueu alii the area 
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reolataet after laple••••tl oa or *e •be• en preaea\et 

ta te~le 4.2. ~·\he Table, it ta obaer••' tba\, of ~e 

22 eorea (2S per oem*} ·ot uaoultl••••• lana ~e •r•• ot 7 
aorea ... aot pat uater oultlYettoa Deoauae the .. ta buDa 

llat oreaket, a a ~leek Mil ••• ud tn taae eODa,ruettea ot 

uate buad ... •• • renl\ tile worJc or aalla-obeok, Ia tllla 

••••• b..... ••eleaa. Ia aao\ber oaae, tue to tbe 

tapleMatatlon ot aalla-ol&eok Hheu, aae eore o.t lend cot 

r•lalmet ~at \bla WOI'k alUMhlJ oauaed the 4rataace 

problaa to eaotller two aorea or leAf •u• \o real'7 

ooaatneUoa of nat-lr. The reu1ntnc 1) aorea of lalltl 

11111 take ••• 110re U• '• cet reolalut1 oeoeuae the 

pllles ere nd .pt ftllefl up ._, allt. 

Aaotber loa& term benetlt ot ~· aalla-obeok aoheae 

Ia \be aYallablll '7 ot acttllttoaal wter tor ll'l'lca\lon. 

fte HJa•• lureaaea Ua~ water aYailabllltJ ln ol• wlla; 

Ia attltloa lt la ezpeote• to .. -. teaal~le tbe alattaa or 

aew walla. Tlleae beutl ta an ot leD& term 118 tun. 

In ~able 4.) the data l'e&arttna wat&rteble or the 

olt wlla ud the ei'Opwtae area trrtcate4 1:t7 thea• Hlla 

Ia tttrereat aeaaona are preaentet. lor lhle purpoee tbe 

.. ,ena&»le ot *• walla ., tbe taealulaa of ~. three 

•••aou, Yla., kMli.t, nbl aaa a.-r, nre aeeaared. 

Oal7 , .. ole wella were report••• wblob are altueted 

-••J•o•at to •b• nalla-obaok aobe... 1rom th& Ta,le it ta 

elao aeea the' 'he weter,eble ot bo'h tbeae wella iaereaae• 
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AI' a a 
(eo rea) - ~ ~ ~ - - ~ - ~ -~ -- - ~ - - - --- ~ ~ - ~ -~ -- ~ 

1. 7otal ~•r of plot• aar..,.t 

2. - 'fo,al ana ot .aae abOYe (20) pl«*a 

). (A) Ot tbe total area 1 a Ho. 2 at»OYe, are, 
•ro•ea Q' Dele 

(B) 'A' •• per oeat ot No. 1 aboYe 

20 

Sl7.00 

89.00 

16.57 

( 0) !'otal lent r .. lat .. t ettel' l•plaMatatt GD 
ot aalla-ueak aobe• 67.00 

~ --~ - ~ ~ ~ - ~ - - --- - ~ ~ ~ - - ~ ~ --- - ~ --

Sl'. Tear Jlo.ot .l1anlt1••- a .. J.at•• Area nt re-
Bo. •ll-• tat leaf 1••• elataet/ . 

eoapl_a,et (Before ) (At,ar) Llkel7 to n 
(eerea) (aorae) reolal•t 

(eorea) 
~ - ~ - ~ - ~ - - -. - -- - ~ - - - ~ - - - ~ ~ . ~ -- ~ ~ 

'· 19?1-72 2 ).00 1.00 2.00 

2. 1972-73 11 .. •• 00 4).00 -s.oo 
). 197)-74 4 )2.00 19.00 1).00 
... 1974·75 2 s.oo ).00 ~.00 

s. 1976-77 1 1.00 1.00 •tl 

~.,.1 67.00 22.00 - - - ~ ~ ~ - - ~ ~ ~ ~ ~ - -- - - - --- ~ - - -- -- ~ ~ 
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- - - ~ ~ -~ --~ ~ - ~ - - -- - ~ - - - --- - -- --Sr. 
••• 

retell a ••11-1 Wtll-Z 
Preaeat Paat Preaeat Peat •t•••- at•••- .ttaa- altue-
•toa Uoa Uoa •toa 

1. W.tertablt of ••• 
- walla ( ''") 

A. JUt/lul., 

a. Oe'ober/JicweMer 

G. Apl'll/"-7 

2. ONpwlae to•l ane 
trdcetet ta t1 tterat ....... , 
A. (l) Dartt earop 

2 

20 

2 

-

1 

1S 

2 

-

1S 

20 

1S 

,. 
10 

2 

S.C•r- 01'08•­
••• aat 

(ll) ArM (atr•a) • - lt-00 1.00 

B. ( l) Rabt OJtopa Wbaat llleat Sqer- -.... 
(ll) Ant (eona) o.so 1.00 lt-00 -

.. (l) .... zt • ..,,. - - atp:r- -

•••• 
(ll) Area (aarea) - - ~t.OO -

). To,al ot ell ....... 
(aaraa) o.so 1.00 12.00 1.00 

aual4enbl~. Ot tile \w ol• wella tile lrdaatect era la 

tile •••• et - well ••• aot tureaM4 (oa tlae •••nrr lt 
......... ,, ,,. o. ~ aon}, .,,. ... ,, al ~oa&b Ult •••rtable 

- ot tltta well btl t•reaa!C1, tale ta~W~r waa aot able to 

latr•••• 11"~8'''' !I"!! ••e to the la•k at ateqaeta t .. tl., 
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labour aDa bt• ol~ eae. 

•• twrtber obaer•• ~oa the .... Table \he~ the 

tohl area trlicet•• bf tbeae old welle tn all aeeaoaa 

t.e., t•e croaa lrrlcated aree) taoreaaec1 b~ 10.SO eorea. 

Ia oelealellas croea lrrlsat .. area we baYe adaea tile area 

ulUler npnane tbrloe - la all the three aeaeoae. BYera 

tt .. take lt lato aeeouat onl~ oaoe, wblob la the oomaoa 

wy ot oelelllet.lac the cro•• lrrlaat .. area, lt oan be aeea 

tllat tbe brtaetea area lul'eaaea bT 2. 50 ••rea la tbeae 

aaaple terM. h haYe •atl •e• earlier that oae tanae.­

waa uaable to t•reeaa tbe lnlsatloa (tboup tu water ta 

••ple ta tbe .. 11) due to - '•••tla •trttoaltlea t!artaa 

the aur•-.r Jeer, If ~e weald be able to oYerooae Ilia 

tlf'floultJ ot eeaatJ labou tone, the toMl lrrtcst .. area 

la es.,eetet '- tureeaa taut at the tt• ot nn.,, lt waa 

Dot eaq \o eaUute lt. ftu we ft .. that aa a renlt of 

tile •lla-eheot aeb ... tile croaa lrrlcete4 area uater olc1 

well• bat! 1aoreaaec1 bJ 84. per oeat. 

Ia Table 4.4 "e tate reaerdla& ~he waterteble of 

\he aew "lla, water atorea ta the ten-poDta ant! .-.. 

oNpwtee area lmaa•e• t»J tlleae wella/ten-poada la 

•ttfe·reat aeaaoaa ere preautet. It allould be ao~et Jaen 

that ~beee ..... lla ••• tar.-poac1a are altuetet ••~•o••t 

to uella-obeek aebe .. a ant were sank after the t_,leaeatettoa 

- of aalla-olleok aob••· Of the two ••• nlla, oae ••• nak 

la tbe 7••r 1971-72 eat another ta 197)-74. rrom tbe 



ftblt ••• 1 t!J'dle AMd 'M It• W!l,ll gf ltiiiJIMt (ltllt=tMtJs) 

~ ~ ----~ - - - - ~ -- - ~ - - --- - - - - - - --- -- ~ -- --- - -- - ~ ~ -- - -
~~·~~~h~.f·~~m~~~d~,~·~·~~~-~. ~·~d~·~L~·~e~~~'~¢~~~:~:~·~·~~~:~-~·~!~r··~'~:~·~L~·~~·:~:·r·-~ 

luq BoY. Ml~ (aorea) (Hl!l) (101-!1) of all 
I!! IOU 
(eoru) 

- -- -- -- - - ~ - -- - --- - --- - - ~ - - - ---- - -- - - -- -~ - - - -- -- -
'· 22 J )0 ) - -
2. 16 )82 ) 20 ) - -
). 29 Jill - -

Bll 9 ).00 

, ..... ...... 2.00 

).00 

.... , ).00 

••• , 2.00 

- -
Clrcnlat- 1. 00 _, 
- -
- -

2.00 Welle 

).00 

4.80 Well 

1_0.00 , ..... , .. 
5.00 ··-- -, ... , 

- ~ ~ ~ ~ ---~ - --- - - - - -- -~ - ---- - ~ ~ - - ~ -~ - - . - - - - - - --- - ~ ).00 20.00 1.00 
~ ~ ~ - ~ -- --- -~ - - -~ - --- ~ - ~ --- . - ~ ---- ---- - - ~ - - - ~ - ~ --
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toreptaa c11Muaatoo lt la olearl)' obaerYec! the' after tlae 

t.,la .. atetloa ot aalla-eheok aobe .. total a.-ber ot .. 11a 

toable• (t.e., 2 ol• .na 2 aew) oa tbe rarma. We further 

obaerYe tna ~· ••e Table Ula\ two tal'll-poat!a were elao 

eonati'UO tet c11arlq ~· rear 1912-7) aaa \be water atoret 

was aaat tar trl'lcetton. Iaolfautell7, tt was reportea -, 

the poat owaera tbat \beaa ponte bad auok an ua••rcroanc1 

•••naltla ••• tiler ooul• lrrlcate the faa •• attlolaatl7 

•• walla. Jtaall7, •• obaerYe4 troa the .... Table thet 

the t-'al ana ll'l'lcatetJ 1t7 thea• a .... lla ud tai'Ja-poDta 

la all ••• .. aa (l.a., tbe cro•• trrlsate4 area) reaaltet ta 

• aubatutt.al ... 1 tlea ( l. •·, ~ eorea), turlac the rete~·•use 

rear. 

~.2 §eaattta tt tba la~la-gbetk Slh!!l 

fte taaoetl'• aat ooata of the oalla-theolc aeha .. oaa 

be ~ud&ad OJ a baaatlt-aoat aaeretaa. Bat a •t-.la approaoh 

to tbla q•aattoa would be '' oo.,are tbe •••• ot oalla-oheok 

per aore of loci rea\oret to tultlYatton wltb tile nrrut 

prloe ot ... b len• reatored to o•ltlYattoa. 

Tbe total eapt'al ooat of nalla-oheek aobeae, 

ee~~panble at 1976 prloaa, (tile Mtliot aaec1 ta elreec17 

dlaouaet la tile .. rllar obaptar ralaUq to aalle-tralalal 

aobe•), waa 11.1)8,050.81. •• Julye Matlooet lD the earlier 

pert ot tbte obap\er tlaat ta •11• 20 plot• ooYertac 5)7.00 

-aorea ot laDd oaa~l~ 17 per oeat baa beaD readered aatlt tor 

ewltlYetloa •• a reault ot eroalon, eto., due to~· 



126 

••lleeket aalle. Alult 7S per ••' ot tbla waa reatorea 

to nl't•atloa a.tter \be l11PlaMatatton of aella-ebMJc 

ao~a••· !lleretore, tbe ooat ot restol'lag 'llta laat to 

o•lttyatlcm waa II. 2060.M per eon. Llke aalle-,ratalq 

••••• tbla .... at• aot nqttlre ear espeaaoa ~ 

leY8111q. Bownel', •• acataat \tala out (t.e. II. 2060.46) 

of preparlaa •• eon of lent tor e11lt.tYatioa, eaqat17 la 

the ana aowe tile . .aJ'k•' prloe fer thla \Jpe of laat ••• 

eboat 11. 2SOO aa eore. ta the abaeaee of tllla a.elle-oheok 

Mb••• we ••- tba la.. woultl tetoll ao pl'loe. Ia oae 

aaaaa tllta ur be eoaalder•• ~· a.-tlt aa eaataat tile 

eoat ot II. 2060.46 per eon, eattut.ea abo••· ftla 

beaett \-ooat ratlo •••• to 1.44 • 

.... let ua tva \o a aore ooaYeatloaal ooat-beaetlt 

aaalJata of Ute aalla-olaeok •Ia••· ta tbe earlier olutpter 

relatlq to \be Ulla-\relDlJI8 .... , .. lleYe dl10\18Set1 lD 

t1ebll the ae~otolccr uaal eat elao apla!aed the Yal'lna 

ooaoapu eobenlq \o \Ita beDetl t-ooat aaalrata. We baya 

adoptet "• •- -~odolocteal asenlae t• weataa "' 
the baaetlt. 

Ia ooDiqotl-. • lteaatlt-eoat aael7ala or tile aalla­

olleek Mil- tile tollowlq l tau ot ooat. "~"• oonattered: 

(A) Cepltal OH\ OD aalla-ola .. k lOll-s fte 

atatd batlGB ot oapttal ooat laourret oa aalla-obeok aoll­

wea report•• tro• tba ~ear 1971-?2 to 1974-75 eDcY alao ta 

1976-77, t.e., tn tt•• re•r• pertoe aDd the ooat reported 
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ne at n8paetl Ye J881'1 • prleea. 

(B) Oepltal eoat taourna b7 tbe beaatletertea oa alllklq 

aaw welle/tan-poata at! aaerctdDC taeaJ It l.raa laeea 

nportet tbet the lnYeet.eat oa lllakt.q two aew wella ••• 

t•vr .. furl~~& tile ~en 1971-7% aa4 197)-74. While tile 

lDYeau.aat taevrea ·tor eaerctatac tbeee ••• weUa wee ••• 

la tile Jeer 197•-?s. !he laYeetuat oa ooaa,ruettua two 

tan-pollde •• taov~ ln the r••r 1972•7) eat the w\er­

llttt-s "•~leee (oll eacluea) .. e. ta tble •••e ..... btred 

tr.oa proJeet autbortttee. ~be reported eoat ta etDklac 

uw .. lla aaa ooaatraotlq taa-poauJe ... re alao et the 

reapeotlve rea .. prleea. 

file oapttal eNt et aalla-elleok •••• eaa well 

ataktq, ate. • aerl'let nt •••• 2 to S rear• wen adJuatet1 

to 1976 pl"toaa ._,. ualq ploa ladloea. The prloea ot oil 

eactoea (t•) ue4 ln the oo.,utatttm ere tboae ot 19'76 aact 

ere aet ot aulae taU•• ••• tezea. fteae were eotalaea 

tna ao• •Jor •••teetu•r• ot aaoll equl.-n. 

(0) Qperetloa ••• ulaieuaoe ooat: be17 rear tile 
I 

preJeot authorl\lea kaYe to tnoar ~ repatra eat 

.. tateaeaoe ooat tor keaplns tbe waatewelr elear ana 
repalrlq •J' •• .. ••• to the uta baact. tt .haa beu teoldat 

to ooaat•• tile eaaael uluteiuuaee ooat •• aqu1ftlant to S 

per oall\ ot ~· ••~al eapl~al oa\. 

- (l>} COat of elll\lveUon ot oropaa All dl•\1•aed lll ~. 

earlier obapter rele\1QK 'o tbe aela-trelDlDC .. ~.... oalT 
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the t.u~\al ooet of oul•.t•••toa of oropa haa been utaa 

lato eaeout • 

., • ., the JNI'POII•· ot eaarotetaa Ule Maatlt-eoat 

aaalFela of ~ aalle-eheek ...... tbe lt ... of beaeflta 

oout,eret .... , 

(A) 'total oi'Op probe\loa hoa reolalMt lead; 

(B) Iaen.atal preduo,loa troa •• walla tad 

tan-JOata; ••• 

(C) fta laer-atal protuottea tJroa tile oltt wella. 

"' .. tbot tor oaleula\tac tba laore.eatal baaart••/ 

ooata. atop'•• ta tile eerltar alaap\81' (t.a. aala-tntalq 

aoll-) !loleta pocJ Ia aalla-olleok •ll•• alto. 

4. J mntal •t Qt ltl),t-f!MU §!Jaw 

fta btMtlt-ooat ntlo ef \be Mlla-ahaok eolia• hat 

baea ealeula\ec1 -, tbe ...... tlaot atop,ad while aaloula,tac 

tile tte•tlt-ooet ratto or tile aalle-•ntatac ••ll••· !be 

uaettt-ooet n•to of Uat ulla~etk aolleu tout oat •o be 

poaltl•• (1.1a) at 10 per eaa• aoo!al rat• or •ttoo•••• 

aanlll.-. 'h• oppol'halt7 •••' ot labour ( botb taall7 aad 

b.lrec1) to be san. !lata l .. teataa that \be •haae ta 

eooaoadoall7 •table. Baw•••r• tt \be ooat ot laboor at "' 

cot .. ••• rata ta '*•• late oeaaltaratloa Wlllle oaloala't .. 

total ooa\ of prttauoUoa of onpa. tile raUo oo•• to be 

laaa \llu 11Dl'7 (0.61) tllarettF latteeUq tile etOD01de 

-uareeatbllltr ot 'll• .. b ... <••• ~eblaa 4.5 'o 4.?). 

IDolteDtally. t• ••• obeerYe4 tba' alaklns .. , aaw 
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.. 11a ... t.--pea4a eat eaerat•l• tllea a44a to Ute total 

oepltal. ooat atr. .. ot ·tbe aalla-oheok aebe ... Tbeae ••••• 

ooate reault Ia loaaea·wblob ••••• tbet ~· propoatttoa ot 

atutaa aew wella aat tana-poata ta ,.a .. eaoaleal eat 

t~aentol'e .,.erHlJ atfeota tile '-Otal aalla-elleoll Mil••· 
If U.ta t .a .. ae atNwe pz-esn- wlll ll••• to be wl.tlutrawa. 

It •• pea~ la wltlatnwa tlae •••twetet1 renlta of \he 

eeb•• wlll a• a tlttereat pletve. 

· tb.e renlta nter tlae Dew etue,lon, t. e. • wl'h~nwt.D& 

or tlle pJ!OEr•- ot th• ••• .. 11 eat · ferm-po84ls 'but retaln1ac 

tile beaettta aoonlq te olf w.lle., bave eleo beGP an•lJaecl. 

The beutlt-oNt retlo uatel' ttae ••• al twatt_oa te poal 'lYe 

wltta or wt•hout·een•taert~s thP ooat or l•bnur ln the total 

ooet of pro,..\toa. It ~· labour eoat (ta·attly aa4 btret) 

at tJs• ptq \!•&e rete t., tat en I a to eeoeuat the aebeu Ia 

eo~ao~oellJ feealble (Ben~tlt-eeat ratio • 1.00l ana lt 

lsbeur oost te net taken late ~Geowat. th~ aehsme te 

protttable (!/C ratio • 1.57) (reter to Table• 4.& \o 4.10). 

It hea ~eea ooaerve~ ~•rller ln tb1e ohepter. tha~ 

out of the 22 e~ree ot unoult1Yete4 ~r~£ 'bore la yer,r 

r-.ate poaalblll'J ot 9 eeres betas raela! .. d and b~&bt 

ua.ter 0111 tlYattoa. !be r~~~teone tor the ••• beYe been 

atat~~ ealil••• aDd aeea net ~· &OR~ tt tnlo a~la. T.be 

._alene., of 1) aorea ~ lanl, 011t Df the elJOYe 22 eor.a la 

llkel7 to oe reela1met!. !'be plltee to!'•• earlt·er tue '" 

the l~l ... ntattoa of tbe aehe .. are alewl7 cattlaa tllle4 
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Ttblt h7a Bntf1S-QI!t M•lzata llallt•Qbttk) 

- - - ~ -~ -- ~ --~ ~ - . ~ - ~ ~ - -- ~ ~ ~ ~ ~ - - ~ ~ -sr. terlot IaYtatMat t ........ , ~-··1 'D .... . ..... , 
h. ot Balla- ot aew '1o,l) ••rft •• 

olatok wUe/tan- ·--- ..... eoolal 
alakt .. "''of 4lMout · 

- - ~ - ~ ~ ~ - ~ - ~ - - -- - ~ ~ - - --~ -- - ~ - ~ ~ ~ ~ 

'· 1971-72 . 19108.)) 1)086.90 )2195.2) 0.909 29265.26 

2. 1972-73 74441.59 1aa2tt.44 932?0.0) 0.826 7?041.02 

). 197)-74 )5150.04 98fS.40 lt4965.44 O.?S1 ))768.?2 

A.. 1974-75 4388.)6 .. 4)88.)6 0.611) 2997.00 

s. 197,-76 - - - 0.621 -
6. 1916-77 4962.49 .. 4962.49 0.564 2198.57 

- --- -- - --- - ~ --~ ~ ~ - - -- -- -- --- - - ~ -
lfoMl 

1. (A) Be•tt•-oo•• "'lo (wl'la 
ltbour (F•B) ocate) 

145'?0. 57 

. ltt!Jif!:ft. 0•61 

2. (A.) Btatttt-eoat ~atlo (wlt1a011t IL, 171J04...6Q 
la -- '••Bl •o•'•) • .. 14SI70. S7 • 1 • 1 a 
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Perl oct 
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Mel•••­
•••• ooat =~· Olt aeo • •• 

well• laad 

On a a .... 1!!, lMfee8f iD 
'I' '"::!'I'll o• Reo••• 
nlla laat 

Groaa 
8aaett\ 

.. ,. 
Beaetit 

- - - - ~ - - ~ ~ - -- ---- ~ - ~ -~ - ~ - - - ~ - -- - - - ---~ ~ - -~ ---- ~ -
'· 1971-72 

2. 1972-7) 

,. 197)-74 

,.. 1974-75 

s. 1975-76 

6. 1976-77 

7. 1977-18 

-
9SJ.40 

4677.50 

6/t)S.OO 

66S4.)5 

6654.)5 

6902.4S 

'297.)) 105. ••• 

· ·-· 66 46St. 72 
891. 99 6670 ..... 

, •• ,.44 6670.It4 

'~·'' 6670.44 
1784.00 6716.10 

1784.00 6??6.10 

403.21 t68J.)l tso.oo ''3J.:JJ 
620e.78 ))66.66 20175.00 2)541.66 

122)9.9) f059.99 2,)00.00 )0)59.99 
•.-.. 

14294.76 )7)).)2 25)00.00 290)).)2 

14811.44 t416.6S 25)00.00 3l716.6S 

1S214.45 10100.00 2SS60.eo 35660.00 

14)0.12 

17))2.88 

18110.06 

147)8." 

189QS. 21 

20445.,, 

- - - ~ - ~ ~ - ~ ~ - -- - - - ~ ~ - - - - ~ ~ . ~ ~ - - - ~ - ~ ·-- -- --- - --- - - -
• 'lhe anM tlcue will •OiltiDa! uptlo 50~ ~!11.1". 

!a!!• The presea' wwa a\ 10 per oeat aoetel nta ot 4laeftDl at tbe ead ot fQ\b ;reer 
ta II. 174837. 2,. . 

-w 
w 
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~ - - ~ - - ~ - ~ ~ ~ ~ ~ ~ - - ~ ~ -- ~ - ~ . - ~ ~ - ~ - - ~ - - -· - - - ~ ~ - ~ ~ - - ~ ~ 
ar. Pedot Vel ate- ;.wri.m Grose :. 

Jei=eq~~ 
Gztoaa .. , .,. I . .... ... , .... ,., Beaettt ... , 0 c1 .. • • " eo 1 ••• .. u. leDt well a leat 

- - - - - ~ - -~ ~ - ~ - - -- - - ~ -~ -~ - . ~ -- -- -- ~ - - - - - -- -- -~ - - -
1. 1971-72 - ,.,. ,. 196.(11 7''·'' 168).)) 150.00 18)).)) 1047.68 

2. 1972•7) 9S5.40 1179.16 862?.08 10761.64 ))66.66 1017,.00 2)541.66 11?80.02 

'· 197)-74 4677.50 1768.74 12)52.40 187ta._64 ~''· 99 25)00. 00 )0),9.99 11561.)5 

4. 1974-75 64)S.OO 2)58.)2 12)52.40 2114S. 72 )7)).)2 25)00.00 290)).)2 78a1.60 

'· 1975-76 6654.)5 2947.90 12)52.40 2,,,,..,, 8416.65 25)00.00 33716.6S .11762.00 

6. 1976-77 66S4.)S )J)7.50 12,.S.U · 22740.27 to1oo.oo as,6G.oo )~.00 12919.7) 

1. 1f/77-71 6902.4S )J)7.SO 12548.42 22988.)7• 10100.00 2,,60. 00 ,,660.00* 12671.6)• 

--~ - ~ - ---- -- -- - - . ~ - - - ~ - -- - -- - ~ - - - ~ ~ -- ~ - -~ -- -- ~ -
• !be •- ttpre wtll ooa,laae •pto SOtla par. 

"''' Tile preaut wortll at 10 per oeat aoolel rete of 4laooaa• '' tile eatt of 
~ ,.,... ta ._ 11 061 ). 4S. 

-w ... 



Sr. 
Jio. 

Perlo4 

1)5 

taYeet•at OD 
ulle;.olleek 
Hll•• 

J>.r. Preeeat wonll 
( 1~) •' ,. eoetal 

nte of' c1lHOUt 
~ - -- ~ - - ~ -~ - -- - ~ -- ~ -- ~ - ~ -- ~ -- - ~ 

'· 1971-72 19108.)) 0.909 17)69.17 

2. 1972-7) 1444'·'' 0.826 61U9.09 

). 197)-74 )5150.04 0.7,1 26)97.65 .. 1974-7, ,., ... )6 0.68) 2991.00 

5. 1975-76 - 0.621 -
'· 1916-77 4962.49 0.564 2794.57 

-- ~ - ~ - -- - ~ ~ ~ --- - - ~ - - -~ ~ - ~ ~ ~ ~ - -.,.,,al 111051 ... 
~ ~ - ~ - - - - ~ - --- - ~ -~ ~ --~ ~ - -~ ~ ~ - ~ -

(2) B/C retto (wl~nt lettoar oon) • JJt'«Ji:fJ • 1.574 

ap eat llGW loac lt will '*• to c•t tlloee plllea o011pletel7 

ftll .. up ••• the lad tlaeretore set r .. lal••• uc1 bZ'ft8bt 

uc1er oaltlYatloa la ftttlo•l' to .. u.te. Ia Yin ot tllo 

ataoYe, tile b-tlta eoonlq oYer tl• h'oa thla 1) eorea 

ot leal eeaao\ lao tekoa tato •••ltenttoa ••• ll••• an 

been ooDelteret ta tbe oal .. letloa ot beaettt-ooet ~tto. 

At WlaateYer pedot ot ttme tJaeee 1) ••~'•• ere bnapt lato 

proc1uotlYe ue, tile -.eaottt-ooat nUo wlll obYtoualr 

taprcwo. 

Ia Ylew ot til••• lt Ia ol .. r the' ta•••••••• ta the 

t7t0 or ulla-elaeok Mile• oz .. t••• llere are aoolellr 



,,, 
pnt•U•• s ....... ,.. •• ~olt "' .... p~..t .. ter •• 

•••lt~ ..... fit •• state. hell P~"'• are lettau 

tahulYe at -~ N t.-cea ., all .,.... tile ,,.., ,_.. ...... , ......... . 
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S(JWT:I& I 

.yuspm o91f01oo; unoACJ or mz 
__,... A~fiAGL~CBPJ 

s. 1 8tt'arOJM ot "" SUM! 
Drelaaae ot an area eon•lata to proYidlag ea outle~ 

tor the ••••• nter el tllar troa tba avteoe or au'b-aurtaoe. 

rlel• oo:a•t\toaa la the ar-ea tavolved (t.e., the aotl, the 

aab-aotl, the croaa•tall, \he erope relaed end tbe Yalue or 

laafl, eto.) datel'lllna the Jtlad ot dralaece •••~'•• ant! the 

.. tbod ot telae tha ·work. To be auooeaat.l ••• eooao.toel, 

trelaeae depeata upoa the eyatlabtl1t7 ot e au!ta•l• 

outfall ••~ the ezlateDee of a penloua nbeatratum at 

suitable depth to taollt•ate au•·•oll dratoaae • 
. \11\ t. 

The oataeltJ .~t~11 to retata aotature bears • yer,r 
~l~ . 

oloae r•letlooehlp • ita atnoture aDd tenure. Sell 

•olature oaa be broucht udar three beada: brcroaoopto, 

oeplllar,r ••• graYltatloaal. HJcroaoopla .o1atura oaa 

dlaappeer faa to eYaporetloa OJ bee' aDd Ia, therefore, 

lUllftiPortaot tr011 the polat of Ylew of c!rataese. Oeplllery 

eolature ta belt b7 aurteoe tenaloD aat! tbe Quaatttr 

praaallt 1n a at YO aoll 4epeada upon the tloor tbloknesa, 

atze eaa arreaceaent ot par•tolee ead upon the eouroe ot 

aappl7. GnY!tattoaal aoleture obera tbe lewe ot greY1tT. 

It 'here 1• mora water thea 1• required to aaturete the 

eotl, tbe ex.••• water arevttetea towaraa • Yelle' ltae, 

ttlla up eoll pore apeoe aad auttooetea ••c•tattoa ualaaa 



,,, 
obatnet .. Ia •r war. Wltb lllolature exoeodtag tile 

optl- ..tatve eoatont, Use pore apeoe -. .. 0118. penlr 
OJ 

ttlloc1, ;oretloa tettotoa' oad ooatlttoaa booou lea• 

taYoara,lo tor plant growth. Tile re .. lt of aaoh ooadlttoaa 

te oo.aoalJ kaowD •• waterlosatas. lbea 'lie waterteblo 

rtaea tl'Oa atelow 07 oaplllarr aotton, 1 t briar;• wt th 1 t 

ldaei'al nlta Ia soluttea. Den tb1a weter approeohea 

the tfN11Df leYel, naporatloa 'akea plaoo H8llltlq ta 
1 ctepoattton of aal' at or aoe~ •~• .. rtaeo. 

letoro tale neo.uUoa of • •rataaa• proJeot la 

111uJonako, ewb-aoll nn.,-, a.nor of ••ucet laata ••• 

water 1•••1• llaeltu1taa a ooatov nne,. la aeoeaaaJ7. 'ftle 

nb-eotl Rner-laeluttaa ronponttoa teats lat11oate the 

eztateaoo or aoa-oxtataAoe of • po~• .. b-aotl walla,.. 

Thla laolpa ta Uta pnper · altpaen' ot uata llaoe.· 

Broedl7 a,.akla&, .. .. , baYol (a} Opaa trataa, (b) Pipe 

or tllo 4rataa, (e) OO.'laa,loa ot (a) ••• (DJ, ••• (d) 

haptaa to reaoYe ezoeaa of water ~ keep dOWD tho nb-aotl 

wetenattle. 

All opea-tnta ta u eDeYatod opom-ohuael 

ooaatnotod to a prettetenataed alae ... ar•ct• tor tbo 

JVpoae ot r-.ntaa nrteoe or nb-eoll ttntaeae. Ttaor 

••• oo~~pa·n'l••lJ' ob .. p. Bowe•er, lta tlaednatea•• ere 

- 1. Reo Re• M. S. Y. "Sotl CoaaenetloD ID Illdle.'' 
Iatlu COnnell ot Acrtoulturel Reaoereh, 1972, 
Chap,or 22, pp. 2)4•2)9. 
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leas of lad, aDC1 utateaeaoe ooata. 

A pipe ar tlle drala le • eo•ered arata ot 

pre-deter.laed alae latd •••••tb \be sroua' aurtaoe et a 

apeottt•• depth end cra4e. A4YaDtegea ta taYour ot the 

aae ot- a plpe 4rata are the low oost of utateneaoe eac1 no 

loaa ot laatJ tor the t1nta •• tbe le.a4 abo•• • pipe t!ratn 

oaa be eultlyeted. 

The obolee of aa opea dralD or a pipe (tile) dratn 

let• ua4ercroua4 t1epea4a upoa tbe oapltel ooat ot the 

trela, tbe ••lue of lead, 4laoberse eatlotpeted sad 

oapltallaef eeat ot .. tatea•aoe aDd repetra. Pipe 4reta 

Ia preferable beeauae Ita ulateneaee ooat f.e auell lese 

thea tbet of eD·opea treta aat It le leaa llkel7 to be 

read•~•• uael••• b7 t .. porer,r aealeot; wbere flood water 

bee to be cot rta otf, aa open dretn la • aeoeaalt7. 

Aloac • plpe or title ~rata DBD-bolee are neeeeaary 

tor per! ottoal rodttaa et the pipe -llne to raoye 

obstruetloaa, eto. At the Ju .. tloa ot a plpe-ltne with •• 

opea drata a lleat! wall Ia oonatrueted to tf.z the plpe-llae 

properlJ. A o~taatf.oa of a plpe-ltae •n• ea opea drata 

would t>e aeo••••17 where tile ezpeetet Aleoharce oennot be 

proY14•• b7 a ptpe-llae aloae. Where there te DO oa\let 

to reoelve •• flow b7 paYltJ fl'oa e drelaage •7•t•, \he 

water .. ~ be tt .. harce~ b.r puaptaa into aetural etr•••• or 

open ttnlaa. 2 

2. Ibtd., p. 2)6. 
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rrata•~• be ettlatat~••• be kept oleaa. Plpe 

4nta• nrelr set oloaaed tt prope_.l7 eoutnoted. It 

there ere .. , apota oa· e freta ltae or • oaYe-la-••~ aboYe 

a ptpe ltae, lt t.,loatee flaplao .. ea' or -reataae eal 
c:..v·6 "IS e,.c..\:~ 

thta aboul4 oe ••• .s.-. t .. ettatalT •• otherwtee 'hero la 

a poaet,lll_, of tbe wbole ltae aetttQS oloccea. Opea 

trelaa aboult be taepeoted trequeatlr ead ell •••aa, araaa, 

atlt, ete., tbet obatr.et tbe flow ot water ... , •e r ... Yet. 

Malateuaoe ta, tbe .. etore, tile ltaeJrtaoae ot neoeaetul 

tntuaa. Wlaea aalt atteotad lea41a era tnlaet eo •• ,, 

lowe_. \he n~t-aoll wetaneble, tartber oult\1nl operattoaa 

laelqft ac • proper o~p ·plaJUllag, ... ot ob811leala llk• 

~nna, eta., 1101.11• beeoM ••••••17 before the lead oea ba 

tullJ' r•l•t•a ••• ••• rHt)- •• at•• &ood oropa. 

Ia the DI.An PlaoJeot, ltaa • . np, tllere were oertela 

areaa eloac the aele eomraea whleh ba• eatfere4 troa water­

losct-c. lttb ~· belp ot tbeae 4rataaa• •1••••• (t.e. 

opea ••• oloee) tile probln ot waterloutac baa alaoat l»eea 

cweno• Ia tile pre~eot area. 

We • ., au..art .. ~· obJeotlYaa or the •rataea• 

··- •• toll•• J 

(l) Beel-doa ot leat1 aQtteZ'lq t:roa •'•rloat .. 

b7 •8J' ot - outl•'•• t.e. al'&Jaar -7 opea or 

oloaa trala•ce •F•te ... 

- (11) !o nt1uae the aallrd\,. ot laat (wttb the balp 

ot . Yadoaa ••••r•• ua,loaet ••rller) ao tlaet 
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fte lOIIC ••n MHfl ta will oil are Of 8 p8l'IUID8Dt 
tl1 r. 

aature la tile •••• fd14retaace .aolleM la •••ttloaal laad 

broaCbt ua4er ealtlwa\loa '' war or retuettoa ta 

.. ,erlocat... 'l'bla peraa.seat loaa tera tteaetlt, et onrae, 

ta n-a~eet to the •rataa ttetas opt elear •• ttllloccet. 

!be ~tlt ot a~ttttoa to oaltlwatet laa• ••• be 

••••••ef tatrlr eaatlr. !able 5.1 preaeate tbe aeoeaaar.r 

ttatalls et at~Mer ot plo'• aat! thetr area atteete• bJ 

waterlocclac prot.l• ta '\be nn•r•ct Ylllegea. Ou'\ ot 39 
. ~ 

plo'• hawtaa~totel area of a08.77 aorea, • aa.ple or 20 

plota U•••taa •• ana or 67S.78 a area) waa aaleotet 

raatoalr tor tile preaut at•t7· fte teta ahow that. 22 per 

eeat ot \be a:rea ot t.be M:aple plota ~·• N118lua eat of 

oul,lYattoo ••• 'o wa•erlQIIiaa, •'•· the ex .. u,toa of 

the t!raluaa Mil•• nn1te4 la al.Jiost 97 per eeat ot tllla 

laaa betas raatoret to oalttwattoa. T.b• oalttwatora hea 

'•eva .. taa all thta laae tor oultlYettoa (rater to fable 

S.2). 

!able S.3 11••• the aetatl~ or reerwtae laat 

raolatmaa eaa tbe reeaoaa tor aot »attlac the ra .. tatac 3 
1\re. 

per oaa' ot11aa• uad•r eultlYatloa. In oae oaee It baa 

beea o~aerwe• tbat the 4?ataaae outlets eaaed la ea ol• 

well. Whea the well beoo .. a full of weter _... ~· •••••• 

-wat•r,atarta apreattac Ia the aa~eoen' area aad there)J 
I!.S 

oauatac • •ratnaae problea. tn •aother e••• 'h• un~arcro .. a 
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Sr. 
••• 
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.be a 
(aena) 

- - ~ - ~ - - - ~ --~ - ~ - - - ~ -- - -~ - - - ~ ---
1. _ 'ro'al aaltar of plota parUJ' or wbollJ' 

atf .. ,ed b7 the waterlOC&lDC probl.. la 
the Yillapa awneref 39 

2. Total area ot the aboYe )9 plota 

). 'total a,..er ot plot• (out of 1 aboYei 
auple• tor aun8J 

4. 'fotal ana ot tile ebcwe 20 pleta ' 

s. (.A) ot the totel area la aualaer 4 al»oYe, 
~· uaoultlYatet aree tue to 
we'vlout .. 

{B} ' A' aa·per •• ,, of (~) eao.e 

808.77 

20 

67s.?a 

149.00 

22.04 

(C) rotal lad reelal•d ef,er lapla•atetlOil 
of •ntua• aeJa- 145.00 

!'tble 5.21 ?r:f Orpa op tlla B!!ltlaef Leaf, 1976-77 
nra aap Sobe•) · 

~ ~-- ~ ~ ~-- ~ ~ ~ . - ~ ~ ~ ~------- ~-----Sr. C.Opa Area Ytald Yelue 
Ho. (aere•) '"'la.) .._ 

'· Jowar 129.SO 1S4.00 12.600.00 
2. BaJft 2.00 6.00 900.00 
). Pat• a.oo 7.00 910,.00 

... fteat 4.50 10.00 1,750.00 
s. on,... at 1.00 0.20 40.00 
6. S.Caroene 2.00 40.00 s .• ooo.oo 

(toaa) .... ., ... -- -- - .. - .. -- - -- - .. - .. - --- -- ----total 146.00 21,200.00 --- -- - ~ ---~--- --- ----- --- --- .. -



leJte1e S·J• we•A• •t len' lt•J•'·et Cpnap·= Wad . -
~. 

••• 
----r ... .. 
~aM\ .. .... 
... ~1 ... 
~ 

;un:n-.;_- .. - -
.,..... •l•i••• .... .. • · 
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a.oo 
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as.oo 
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1112·11 

vae.J.- -t:l.,.te4 elet.•e4 
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25.00 
a.oo 
-----
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-.. 
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-,.50 

16.00 
6.00 
,.oo 
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1Db!f 
v...l.­
tl.a"-4 ..... Rtlt­

o~M. 
are:a ---- -.,-- -- --- -- - -

- - -- -- -- - -
e.oo s.oo ~.oo 

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

--- .. -----'"+=" ~-­~,,.,..... 4l.aled .... .... -- -· .. -- -.. .. --
1o.oo 1.50 

- -- - -- -- - -- - -- - -- - -- -- - -,.oo - - -- - -- - -- - -... 
9.00 4.00 4.00 

- -- -- -- - -

--------1Qt-tt 

··-- h~Nl.­~itod ~tn.-.ri .... ·------- -
- --- -
... -- -

•• ,.ooe a.oo 
., •• , 15.00 -- --- . 
- -- ---- --

,a.oo 
-

(l._..a ia .. _..,) 

-----------

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

15 .. 00 

---------
---- ------------------~--~------------~ ~·-----------------------------,..oo to.oo ao.oo 49.00 a.so 

•• 50 '"·•' 
.,.oo 21.00 

------------- -----~--~-----~- ------------------------~-~-------------
• D:l'af.lulae .. tl.ete ....... 4 ia tu e14 weU.. Vbaa ·- -u beeoeea; t'.U.• wa'ttr etarte .. :read'-8 ia tM ~£•14 ... beall ecaia waMr1euf..aa 

..... ~ t~»!eeCl. 

• ~ •£pee,.. .uu ... .,..te4 .................. (~. _.... ••~•z.- Aces~ ~lew!._ tlleee •b•• 1114 aa a .. 1111~ tbt 1Mtae~£• 
~., tile .. ~. t.a ml .• 

I lla£a -~ l.aD4 ........ 011ltl .. tioa ••~• .. S.»1 .. oatel'~ioa o~ tM ............... h.... ~.a.. u~ pn~1 .. ezl•• aa17 1a ~Ill" ...... 
.._.tile -uta t~at.e »let ~£11• ~ tttu,. liow toe • ..., .... ,.:- t...,.. ~la.le .. u i.e .u.a~J., n.o.s... _. o~ ...,_ ~uu (i.e. ide ta.e 
.. jaoe•& a.a.la) ---~ tiM ..... ~ .. •t»e 1S...e. 
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•retaaae ptp .. were obooke4 ••• water atoppet tlowtaa troa 

•beee ptpee; ultt .. telT tbe plot euftered t~ waterl0811Dg 

ooll41tloa. 

lroa the aa• !able, lt le eleo seen tll~tt !a ODe 

oaae the •otal laat (l.e. 40 aorea) of e plot wee aader 

oulttYatloa ••ea before laple .. atattoa of tbe •~•tneae 

••••· OlllJ' tlltac the taner llat to obeene waa u ••ott 

khadf oNpptq. Whea the well la tllla plot tllla up tullJ' 

ODlJ thea tbe plot euffera waterlosalaa prool••· Now tbe 

••••• water ti'Cil ttate well t• tlreo\lJ flowtaa ou\ of the 

tteld (t.e. IIlio Ule a4Jaeot aela) tbnqb Ule ooaaeeted 

pipe ltaea. 

5.2 B!a•ttta •t !b• ~rataac• ~tl! 

Ae ezplelMf la t.be eorl ter obap\ar relatlq -. the 

nala-tretatac eeha .. , tbe. beaetl\a ot tbe aoba .. oaa be 

Ju..-4 bJ • beaett•-•••• •••nt••· aut a et.,le approaob 

to tbte ,uaatloa would be to o..,are tba ooet of drataac• 

per aore of la .. restored to oultlYattoa wtth tbe ourreat 

prloe of aaob 18 ... 

To •~•• at the par aore oapltal ezpen4tture oa tbe 

drataas• aob ... , ttretl71 tbe eattaattoa of total •r•• of 

uaoalttwetef leat aaf the eetlaate4 total eree ot reoletmed 

lana tor all tbe be .. ttolarlea (t.a., fro• )9 plote) ••• 
' 

worked nt wt."' tbe llelp ot tbe •••Uabla c1eta rel.ettaa •o 

~· a .. ple plo•• (l.e., troa 20 plot•), eolleoted ·at the 

tt •• ot the eun~. Pna till a 1atonatt oa the per aore 



, .. s 

oaplul ooat tanrret oa reolat•tt lazat ••• werked out. 

The data ot rea~ee dlatrlbutloa ot reelalmed laD~ on 

-ple plots was eell.Ote• at tile ttae of aot•al ni'YeJ' 

aaa t.oa tbla latoraatloa the 7earwtae eatlmatloD of 

oapl tal ooat l .nourret oa •••pl• plota ••• worltetl out. 
~he. 

The total eepltel ooat ot1dreta.ce s~baae taourret 

oa seaple plote (I.e. 20), oomparaltle t1t 1976 prtoea) wea 

~ 1,?s,Q98.66. We baYe .. atloaed t n tbe eerlter pert of 

tbla obaptar that ln tbe 20 a .. ple plota eoYerloa 675.74 

aeraa ot 11111•, aarl7 22 per e•t bad been rendered uartt 

tor oulttYetloa •• a reault or waterlQ611nc. eto. Alaoat 

97 per oeat or tbla lend (I.e., 1 .. S aorea) ••• restored 

to owltlYatloa after \be t mpl ... a,atton or tbe ~ralaase 

aoh••· ftererore, tbe eoat or reatorlq tbl a land to , 
i:J,t. 

oultlYeU.oa ••• 'Ill. 1,207.-SS ••r aere. Uke~aele-tretD!nc 

.aoha .. , azpeaaea oa leYelltac were Dot required b7 tbla 

aob-. BoweYar, •• acalaat tbta ooat (l.e., as. 1 ,207. SS) 

or preparluc ea eore ot laa• tor oultlYattoo, Hftuli'J' ta 

tbe area ••• that tbe •net prloe tor tbla tn>e or laaa 
f"4.~ 

ne •'"' b. 1, SOO. 00 -- aore. We laaYe eeloule ted the per 

eere prlee or tllla reelelMI leat4, b•tore lta reola•tlOD, 
'r'tt 

llbleh oo.aa to .. S2.00.. ...... To arrive at tbe beaettt-

ooat rat.lo, we tet1a' 'Ill a luc1 Yelue, l. e. II. 52. 00, troa 

- ). fte •tbot uaed to •Ire tbe oapl tel ooat eorapereble 
•' 1976 prloea, la alreet1J ttlaou.seec1 to tba earlier 
ohep,er reletlnc 'o the aele-tralDlQC eobe ... 

4. See Appeatlz 5.1. 



Ita earnat •*•' Yalue of II. 1,500, wbleh •-a to 
~e.1 

HI. 1, 448 • aen. I a oae aenae uata •7 t»e ooaalaena the 

beaetl t a a aplad the· ooat of a.. 1, 207. sa per aore, 

eatlsetet abeYe. Tbla beaetlt-ooat retlo ooaea to 1.20. 

BGW let •• twra to tbe aore eonYeatlonal benetlt­

ooat aaal~•l• of tbe tralaaae aeh.... !be detailed 
-(:.\?l. 

tlaouaaloD of~ wart. oua aetllololoaloal oonoepta ooneeralq 

tbe beaettt-eoat aaal~ala bas beea llYOD la the obepter 

reletlrac to \he aala-tralnlaa aeheae.. lie Jaeye ••optet the 

use MUlotolog atle esenlal~a& the beaert t-ooat anal,.ata 

ot tile c1ntu.ae ...... 

rer the parpoae ot eetl•Uaa tbe beaetlta ••• ooa\a 

of the c1nlua•· .. ll- tile lteaa ot eoata ooaal4ered ere •• 

toll .. ,, 

(A) qaptttl o,,, oa Put•••• Sollw 

The eepltel ooat lneurr•• on tbe e1ralnes• sob ... ••• 

apread OYer flYO J881'8t 1971-72 to 1975-76. "''he prooeture 

adopted tor ~·rwt•• eatt .. tloa of oapltal eoat laeerret oa 
V>~ 

a..,le plota a. alreatr -·•• tlaoua .. a la the earlier part 

of \bla oha~ter. !he oapltal ooat wea aalnl7 laoarre~ 

eltlaer on preparlq UJ• appropriate 4ralaa or auttteteat 

depth, l.a., opea ~retaace .,..,... Or tor the purob••• ot 

porowa plpea or 'ilea aDd t t.e tnatalletlca tn the field, 

1. e. , oloae ctrat aac• .,a tea. 

Aa aea,loaed earlier tbe oapltal ooa' of \he 

d»alnaae .. b ... ••• apread oYer • tlYe-7ear perto• ••• the 



14f/ . 

... , reportet ... a\ the reapeotl•• ~ear•• prloea. We 

Js••• at1Juatet1 tll.la eoat to 1?16 prioea -~ ualas prloe 

ladteea (tor ae-.tla reter to Obapter tY relatlna to \be 

aala-tratalac nile•). 

(B) 9J!J!S!!! !I~ ¥flpt8D!It! Qpa' 

a.e~ ,..r tbe proJaet aatborltlea Js••• to taou~ 
' 

ao• repatra aaa ulateDaDOe eoat tor k"plQS tbe fnlaa/ 

plpea/ttlea eleea hotl ..... , an••• atlt, ete. Tile aaaual 

•tatneue ooat ... eatlu\et1 •• 8flt:alYaleat to S per oellt 

of Ute total oapt,al •••' (t..e., the ntaal lnyeataeat 

tuarnt Qll tha antuae Nb-). 

(C) Qo!S of P!Atlyetlon ot Qropa 

ftle l te• or eoata laourret1 for p1"0411etl oa ot 

••rloaa oropa oa t))e r"lalaea led 'Goaalata of t.be ooat 

of ....... eat ter,tllaera, eo•• ot featly aaa htre• labour, 

ooat of tnalloek labftl", eto., wblob were oolleoted f'I'OII the 

aaaple tezwen. 

Tba benefit aide of tbe tretaace aobeae oonaleta or 
~· total pi'Otluottoa ot o:ropa fro• tile reolataect 1aaa. 

Before eoaatderlac tbe beaetlt-ooat relattaa •o 

aratuce taolll t7 ereat•'• eoae olartttoettoa reca!'ttaa 

eoat of .. 1\lYetloa, e~o., aeeta to be exp1etaet. It ••• 

obaer••• '''' out of tbe 14' aorea ot reolelmed lead, 

beaett\tac troa ~· lrefoea• taoll1'7• 91 per o••' (1)2 

eo rea) waa utrrtaetetl oi'OppefJ eree eua \be belenoe ot 9 

per oeat (or 13 eerea) ••• uDder trl'tgeted oropplq. Tile 



trnaettoa taalll'7 pre-ezlatad Ule •rataese teotltt7 eat 
th~ 

wwe ~alae aaat oa other l.aat. BffeetlYe usa of~pre-axtattac 

trrtcetloa faoll1t7 oa ·tba r .. lalmet leat ••• taotaeatel 

ad aot \be ra•l t of uet aaca worka. 

Slue there la no laoraaaa lD trr1&ated oropptac 

reaultlaa troa ~ret .. ge taellttr, tt would be proper aot 

to aoaatter ooat ot trrlaatet oropa oa the reelatmat lea~ 

for errlYliiS at the -•aetlta. Thla Maae that wbeteYer 
.\; 1? 0 lA "' 

leat ua beea reolal•ct eiU! J\'ITtceted oropa haYe beaD rataed 

ou auala laadr for our pupoae tt la the ualrrlgetett 

oropplag tbat aboal~ be tekea aote ot. Tbla etteottYelr 
&-."} 

. will -•,•tdltlonal ~eaett\ re .. ltlac ·froa arataac• worka. 

Iaotaeat•ll7, lt la also obaer.ed that t~e .. Jor 

portloa of thta reolalmet area (1)2 aerea out of 145 aorea) 

••• uader uairrlgetea JoW8r orop at the tlme of our 

lDYaatlc•tloa. To oaloulate the ooet-beaattt rrom the total 

or 14S eerea of reolalMc1 land we aaauud \bet, ln the. 

ebaeaoe of Ule trriget.e4 eropa on \be rematDlaa 1) aoraa 

of lea4, Jowar -.cult. heYa ban takaa •• a eola erop eat! 

aoeoratqlr eatt•ttoa of ooat e&a lneou of Jower erop oa 

•bta 1) eor•• of land haa bean doae. f.be ooat-1noo .. fata 

of aatrrtaat .. Jower teken on 1)2 eorea ot reolelm•• leaf 

••• oolleo••• at tbe tt .. ot aurY~ trom the aemple feraa 

... tbe .... retea beYe bean u••• to eat1aattng the 

oos\-taaoaa troa t b.& 1) eor•• ot lu• wbloh •• ufer the 

1rncetea oropa. 
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-~ - - ~ - - ~ - - - ---- - ~ ~ --- - - ~ ~ ~ ~ ~ -- ~ ~ sr. Perl Ott 8ala'e- Be' ta- croaa ••' la- Net 
••• aaue en••• la ooata on••• Beaettt ... , tile pl'O- ta tbe 

._ttoa orop ... , pro .. •-
tloa 
(Oroae 
Jeaettt) -~ - ~ - -- ~ - - ~ ~ -- ~ ~ - -~ -~ ~ ~ ~ ~ - - ~ - - -~ 

I. 

1. '971-72 - ,,,, ... , 11)S.43 196'.62 8)).19 

2. 1972-7) 121).55 9857.58 111)1.1) 17091.21 5960.08 

). 1973-74 501).40 11921.99 ''"'·'' 20670.52 )675. 1) 

4. 1974-75 6)99.00 12199.)7 19196.)7 22191.72 299).)5 

s. 1915-76 6857.00 14967.)4 21824.)4 25950.00 1.125.66 

6. 1976-77 8468.70 14967.)4 2)4)6.~• 2S9SO.oo- 251).96• 
It. 1982-IJ 7008.96• 

• !be .... ttpn will oeatlaue upto SO\Il )'ear. 

!21!' 1} fte preaeDt wortll et; 10 per oeat aootel rate of 
4taoo•at (aoaaltertaa Jowar aa moao-orop oa 
nelalMt lead) at the eac1 ot SOth rear ta 
' 2a4)7.)4. ' 

2) ~ preaeat wortb at 10 per oea\ aootal rete of 
dlaeoaat (oonal4ertq preYatltq ualrl'la•'•• 
oropptq patten oD r•l•t•a 1Q4! troa ,,.._ 7eer 
oawarte) at the ea• ot SO\b 7••rt~ 4)?6~.20. 



1SO 

- -- - - ------ ~ --- ---- - ---·- - - - - -- --sr. Pertot llatate- •• , ill- Groea Ret ta- .. , 
lfo. .. ... e:reaaa lD eoata on••• Ia Beaeflt . .,., tile rro- Ute oi'Op 

duo~ oa protnottoa 
•••• (O:roaa 

Denetlt) - - ~ ~ -~ ~ ~ -- - ~ ~ - - - ~ ~ ~ -- - ~ ~ ~ ~ ~ - ~ ~ ~ ~ 

I. 

'· 1971-72 - 1)2 •• , 1)2.83 1968.62 1g)S.79 

2. 1972-7) 127).SS 11S). 24 2426.79 17091.21 14664.1t2 

). 197)-74 S0'/3.40 1)94.76 '"'·'' 2o670.S2 14202.)6 

4. 1974-?S 6)99.00 1497.41 7496.41 22191.72 14295.)1 

s. 197s-76 68S?.OO 17S1.1S a60a.ts 2'5950.00 17)41.85 

'· 1976-17 8468.70 17S1.15 10219.85• 259SO.OO* 157)0.15• 

n. 1982-8) 20242.ss• 

• fba · a ... fll8re will eoatlaue •P'- SOtb ,.ar. 

Jd!a 1) ft• »:re•••• wonb at 10 per eeat aoetal rete of 
•tao01111' (oout.tertaa Jower aa aoao-erop oa 
:reolat .. a lead) at tbe ... ot SOtb ~·•~' Ia 
b. 1412'79. 01. 

2) fte preaeat worth at 10 par oeat eoelal !'ate ot 
ataoouat (ooaataerlag preYatltaa unlrrlcatef 
oropptq pattern on r .. latft141c1 leaf hom f1tb 
~-r oawar••) at tbe ead ot SOth r••r t • 
\!1. 1 S6704. 49. 
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'l'el!lt '· •• z:nt•u aohw 2 .Btattlt·-Co!' Agalzata 

~ ~ ~ -- ~ ---~ ~ ~ ~ ~ - -- ~ ~ - ~ ~ -- ~ -- ~ ~ ~ 
sr. Ptdot Oept ial ntaoou' Pnata\ wertb 
No. ta .. at .. D' taotor '' 1~ aeetel 

oa tilt (1~) ratt of 
.. ,,.. 4laeouat 

~ ~ -- -~ ~ - ~ ------~ - - - - ·- ~ - - ~ -~ ~ - ~ 

1. 1971-72 16746.90 .909 1522).02 

2. 1972-7) 1091)9.05 .826 90148.81 

). 1973·7· 228)7.16 .?S1 171SO.S9 

4. 1974--?S 7)58.99 .6a) S026.20 

s~ 1975-76 19016. S6 .621 11809." 

- ~ ~ ~ - ~ ~ ~ ~ ~ ~ - ~ - ~ - -- ~ ~ - - - ~ - - ~ - - -Yo tel t7SQ98.66 1)9)5 •• 18 
~ - ~ . ~ ~ ~ ~ ~ ~ ~ ~ - - ~ -- - - ~ ~ ~ ~ - - ~ ~ - ~ ~ 

I. 

II. 

1. BUttlt-eoat ra,to (wltll lett•r 
eoat) 

2. ltaettt-ooat ra,to (u,lloat 
laltoU •••'-) 



1S2 

S.3 apntatl or M• lrflaeg Mw 

'l'Jle MMtlt-eoat ratio ot t ·t:ut «ntaeae aehne baa 

-e•• oeloulated ~ ustac the ••• •UlOtt adopted wbtle 

oaloale,taa tbe beaett•-•••' ra,to ot tbe aele·tretalag 

aeb.... !be -•••ttt-oost ratio of tbe 4retaac• soh••• 

.,... ot3 to tte Jut abOYe ualt7 ( 1.01), et 10 per eea• 

re•• or dlMouat, eaaulllac the opportuD!t7 ooat or labour 

(both t•llr aad btret) to M aero. Bowner, tt Ute oost 

ot labour at the colD& wee• nt• ta ttakea lato ooDalteretl on 

wbtle oaloulet!ac 'otal eoat ot produotloa ot oropa, the 

redo oo•a to Y!l'J auoh leea tbea eile (0. 20), thereb7 

lattoattas \be eooao.!e ••J~•tltlablll\J of ''' aeh,.. (tor 

details reter ~ ~eblee S.4 to S.6). 

Wlllle ttaousatq. wltb t :Jae expens (a&J'ODomleta, eto.) 

lt oa .. to o~• aetloe that the lall4 reelelaed etter 

l8ple .. DtatleD of the eretnece eehe .. , la leea tertlle (e• 

ooapere4 to tbe o~er eultiYete• leat) la tbe beatantag aaa 

wtll take •- tiM to restore Ita full terttlt,,.. Tile 

f1all terti 11 t7 of tile eoll oould be restored ta two ••1•: 
( 1 j a44ltloa of QPaua to tile aell, ad (2) -.,. aetunl ult 

waalllqa. Wlaetller the tenere will bear tJae eoat of ett!ln& 

QPhll h tbe aoll ta loub,tul. Aa J'e&el'da the letter 

MtbocJ, lt Ia a ••rJ alow prooaas ana •• nola lt. wtll take, 

lti la cuaaaee, at leeat 10 J••r• to reetora lt 'o Ita tull 

-rertlll ,,. • 

Wbell \ble reolalaet lent wlll reaob lta tall 



fertllt'J leYel, tbere ta •••r.r poaalbllttr of • obaaae ta 

tbe oropplac ,.,,.~ on tbla laaf. eae oea p~operl7 espeot 

~· o~p petteWD eat tbe Jl•l• ratea to be wbftt \beJ ere 

totq oa ot.Jaer aalnlptea lent Ia tbe aelpttourb~. 

PreaeatlJ, Ule reolat•4 lenda were poowtas oalr oae orep, 

Jowar, wblle tbe orop pattern oa at.tler other ualr2tgated 

laaaa Ia tile ael&)aboltrlaooa •• •• follower !be •Jor oropa 

81'0W8 "" Jowal' .. aatflewer,. CJ'O\tdlmt, J&ulu, !1£, atkt, 

patttr, baJn, ete., wbereta tile pere••'•c• ahare of Jo•r + 

aattlGWer, CJ'OUDta•t •• INlp, tn tlae total oropptq 

pattern l• 6~ per oeat, 12 per oeat ••• S per oeat 

reapeetlYelJ. Aaaumt .. that tbla ebe.a&e wtll teke plaoe et 

tile ant! of 10 ,. • .,.. •• haYe reealeulatet tlae -.ea•tl t-o oat 

retloa. 

fte be .. tlt-eoat ratio, la tlata ••••• taoluftq the 

1•-'"~' eost ( tallll7 ••• JatrtHJ) ta tbe to'al ooat of 

oultlYatton ot onpa, ••• to ••h laaa 'haD oae (0.)1), 

lad1oat1ltl tile aolleM •• "oaoaloellJ uateaalble. HoweYer, 

aan11lB1 \he oppen•al t7 ooat o~ labour ( t•llJ • hlrect) h 

be aero, t!le '•aettt-ooat retto 1• 1.12 (refer to the 

febles 5.4 to '· 6). 

Tekl .. tato eoaal••retlea the beaettt-oo•t ~~loa, 

oaloulate• bJ botb tbe epproeobea, t.e., oonaldartaa JoW8r 

aa aonoorop on •bte reolatsat lend aDd bJ eett .. ,laa tbe 

-beDet1t-aoet b7 adopUq the preYalllas untrrtgeted 

ercpplag pe\tern oa thla reolatme• laa~, lt does not abow 



a etpltloeB •ttten•• ta Ute naulta. 

Ia Yl•• et tbts lt appear• that uDltke the aala­

tntalJaC ••• aala-ohettk aoe••• tile tnveat.Dt la tbe 

~retaaae aobe .. ezaatae4 ~ere ta aot • prot•otlve 

taveataed. !'be 4nlaaae aoh- M7 aM be eooepted ltT 

the taN8ra •• thla ..... , at tbe rao••• onere 01117 

oapttal ooat aaa the ta~r• to cot eYea get the ••c• tor 

their lattov. Aa loaa sa tbe OoYeraaeat uattertuea •aa 

~eara tile ooat of thla aob ... la Ytew of the aatloaal 

obJeotlYea, t.e., reolatatq auo laat tor produotlYe 

purpoaee, preveatlas turtber da .. &e to \be a4Jaoeat araaa, 

eto., tile •••• •7 be aac1enalrea. Sowner, tJae ezorolao 

ellowa tllet tile ~anaera oauot bear tbe ooet ot ~ta 

tuaat•at, tor ta \hat •••• tlae7 will set nothlq towarc1a 

tbetr ta~lJ ••' ••ea htret labour eaplore4 ln orop 

prefuo,ton OD ~• reolat .. a lead. It tba OoYeraaent eterte 

reoovertas ~la taveat .. at fro• tbe beaetlotarlea the 

aolaeM MJ' Dot be aooepte4 _,. the letter beoause of bup 

oapt\al taveataeDt (11. 1)9)S8.1a) taYol••• wltb emauel 

ulateuaoe ooet of a.. 8468.70. CO'IIparet \o \bta toeataeat 

tbe taoo.. t.roa tbe r .. la1 .. 4 laat ta aot ~tttoleat to 

oo.er tile oapttal ooat and the wee•• tor tile labour put ta 

~~ tbe be .. tlotertaa. 



.tpUJ!ptX '·' 

Rllf!ffklaif\21Rlfdftll 

.. elear pl4ellaea tor ••luaU oa ot tallow la .. e 

ere -•• atlable trom wbate•er aoaroea. thac1er Ule 

otro• .. '•no•• It waa lneYlta-le to eYaluete tt b~ aeoeptlnc 

.... presort Hc1 •tbot of Yaluad OR 8UQ 88 0~8D88tl OD 

patc1 to laatlerta ~o•• lanta •••• •••• .. qutrea '~ the 

Stete a..e...-a,. Mo ... h •••• ••• •••1le•le .. , heuee 1' 

.......... to eeoept the proYtatoaa tor oompeasa,toa of 

surplus lea• •oqutrea b~ tbe Ga.erameat tor •tatributloa to 

lea6lesa pereoae, •'•· Bel••••' extreota of aeo,toa 2) of 

the ~aharaabtn Apioult•nl J.aata (O.tltac oa Sol41Jli) 

Aet, 1961 (aa ..... ., apto 5\ll Oetober 1975} are atna 

Mlew. 

Qpap"' qt Cpap!lf!\loa 

ID aaeh of tile a.tatrtota ••• \elukae apeolflect ta 

ooluau 1 of the First ~ohotula, tor eaob oleaa of laDc1 

deaorloec1 Ia ooluua 2, ), 4 1 S aac1 6 ot tbet Sobac11Sle, tbo 

.. oant of oompaaaatloa tor eurplua laaa ao,ulrec1 b~ tbe 

state GOYera.ea' uDder aeottoa 21 ahall ooaalat of -

( •) la tale •••• of c1-q orop lalh1 talllq uacter 

ooluma 5 or 6 \be prtoa oeloalatet at tbe prtoe 

per beotere apeoltlec1 ta oolu.a 7 of tbat 

Sebec1ule1 Gr 



1S6 

(b) Ia tile •••• ot la., ra111 .. Ulkter oolua.a 2, ) eat 

4 or ~be' Soh.,.le the· prtee oaleala••t at ~· 

trloe per !lee tan or t117 onp. lu• . tur .. .., -

oae Inulin•, t.~ tttt7 aa• IJJ' 2S pe.- •••, 

napMtlftlJ'. 

lgllaeSlog 

Ia e. •••• or· la.. ret enol so ta o.laaae (a), ae 
prlee &ell aos ta • .,. •••• esoeef •• tb.cuaaaa I'UJ••• per 

h"'•r• •• ·ta the •••• ot lea• ·nf'err•• to ta olauae (It), 

the prtae _.all ao\ ta ear oaae •ze••• s,ooo rupeea per 

Jaeotare. 

PI'OYld.a , ... , ta tlae •••• ot lartt •t• ta aot 

eultlYD\ed tor e ooat1auoua pelted or tbree 7eara tESettat•l7 

betel"e tile ••••·••••• ••'•• _... prloe &hall be .2' p•r eeat 

of U&• prlee ealealate.t uatel' elnae (a) or (bl, ea the .... _, "· 
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!•~~ ~·'II M•. Pelnl•''M' M a•z D•••&M 21 •f t• •·==•"• tRin1'an1 le"• <canaw •• , 1 11
-) ••, ''" 

------~-------~--c... s.rwer .u.a .~ pl.et 
Jl'o. lJo. · {o.~c) 

1 

I , 
4 
5 

' ., 
8 (U) 

' (11) 
'10 (1,) 
11 ('14) 
ta (t6) 
,, (t?) 

14 (16) 

15 ,,., 

16 (B) 

.. ., '") 
,. (411) 

,, (44) 

ao (45) 

,... 
191 

'W' 
'14/a 

"' "' 461 , 
4/a .,, 

448 ,.. 
41' ..,. ..., 
4,., ,.,,. 
4TO 
44, 

1040 ,,., 

10.00 
44.00 
ao.oo 
••• 
"·'' u.oo 
n.oo 
4T.OO .,.4, 
a.oo 

,o.oo 
18.00 

,~.oo 

4, • .., 

''·'' 40.00 
t.oo 

•• oo 
1.5.00 
, •• oo 
as.oo 

----~--lAD& .... _ 

(li•e) 

to.oo 
JOeOO 
20.00 

10.00 

T5e00 
.,.oo 
40.00 
28.00 
66.00 
a.oo 

n.oo 
'16.00 ,..oo 
50.00 
11.~ 

n.oo 
6.00 

eo.oo 
44.00 
so.oo 
24.00 

------------h-.loe oA14f1ll•"•" ~~ 
200 ..... -~ 1 ... .... _. 

a.ooo.oo 
,.ooo.oo 
4.ooo.oo 
4.000.~ 

ts.ooo.t'O 
4.6oo.oo 
... ooo.oo 
5.6oo.oo 

1J,a>G.M ... ,oo.~ 
s •• oo.oo 
,.aoo.oo 
.,,,oo.oo 

to.ooo.oo 
•• 200.00 
,.400.00 
t.aoo.oo 

t6,ooo.oo 
e,aoo.oo 

1o.ooo.ce 
4,eoo.oo 

-- -- --

aoo.oo 

'"·" aoo.oo 
100.00 

224.12 
209.09 
,ao.oo 
1'19.15 
150.~ 

aoo.oo 
180.00 

114.19 
an.so 
2)0.15 

'''·" 185.~ ,,,_,, 
421.05 ,.._,., 
l12.SO 
192.00 

----- ,.-~--- .... ______ --
ill•ztcwo ,-~ .... 
ooape-•s.a -
p•r CltG~ioa IJ 
~·· .. , ..... l.eJIII 

hl.l.ow 
~ ..... 
eJ.at=•• 

hi• .~ 
.... lata d. 
leatl Qt 
aeovp~ 11'8te 

---~---------------~-400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 

i.to 
24.00 
10.00 
5.00 

25.00 
a.oo 
1.00 -

15.00 
J.t)t) 

J.OO ,.,o 
16.00 

6.00 

5.00 -
4.00 
,.oo 
5.00 
6.00 
,.oo 

soo.oo 
J.wra.64 
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'MIS""" fldr'olf:a&i'qx or m 

6. 1 aaokqopd ot "' So!l!M 

It wea aoted la Olutpter III \hat tbe proJeo\ area 

( 1. e. mun, 11aac1hp j auffera troa ••••• I'UilOft ot water 

4urlq \be nlQ •~ earlJ ra'-1 aaaeoaa. Tbla te tile 

ebaraotelia,lo of .., •• ~r, taftdq ereaa lD Ulla part ot 

tbe oouatr,r. Slaoe relntall te betb rather low eaa 

uoertela, the aorul anroea ot trrtsatt ca llte reaerYolra 

on rl'Yera aad •••• wella ere ao\ ayetlaltle ln UJ' 

atpttloaat aeanre, lt ta ooaat••r .. «eatreble lt nr ot 

tbla •so••• raaoit rata water oBD be atorea tor 

auppl-atlq ttae aapplJ ot t&Ota•ur• la \lae tlelt1a tn noll 

perta ot the aea110a wheD oropa aeet lt. ODe teolaalqae 

. wbloll be a beea aue&ea\ed to ban••• till a water la 

oonatrvotloa ot '7•~••'· Tbe ltea -•blat tbe 

ooaatruotloa of ta.-poat le to sl•• proteotlYe lrrtgettoa 

to tile oropa wbea ~•r• Ia a telrlr loas c117 apell tHtt•••• 
two preol pl tett oaa. hft tlloup the aoanOD aterta la 

tlM alld the oi'Op ta lnttlelll' qult• healthr, U.e loq di'J 

apell aar etfeot tile orop bac11J or la acae ••••• eorapletelr. 

Uater tbta attaettoa a ta~poac1 ta ezpeoted '• plar aa 

taporteat role. Wltb \be help of oee or two proteett•• 

trl'l8•~1oDa troa a poat, tbe eztea• or orop loaa oen be 

adalalaee. Ia thta altua,ton lt woalt be poaal,le •o 
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aelYa .. •- enp tutead ot loalq tt eattrel7. 

!he ••e et tarapead ta nppoae4 to be of two •nea: 

( 1 ) the .ala aae 1• to atore l'1lDOtt water ana uae 1 t tor 

aappl•••••J7 ln1aatloa tartac the orop aeaaoa. (2) A 

tar•ber uae woull be the eabaaoeaeat ot eappl7 of water ta 

Ule walla la the aetpa.ourboe4 ot poada tbrouab tbe 

pereolettoa ot atorad water troa the »••••· or oourae, 

thla la Do\ the laportaat Juatifl·Oetloll ot 8 fel'llpOD., but 

oal7 •• lnot••atal beaetl,. 

Oa 887 ctYea aoll ,,.,. the potential tor 

auppl ... atar.r trrlcatloa fro• etor.t ruaott la 1atlueaoe4 

atroacl7 b7 .the ralllt'ell patteraa ead 1t7 nla~aoll 

ooDtUtloaa. !be. aotaal taaalblllt7 ot 'bla teobat,ue will, 

therefore, al•-.r• be bl&hlJ looa,toa apeeltlo. 1 

Ia loeeu.._ tarapoa• altaa, aou ot the lmporteat 

pbJaleal teaturea that .uat ~· ooaa14ered are tbe 

wauralled ohanoterlatle a, all tlraa poaala.tll tlea, 

tOJosrapbJ a•• aoll tJ)ea. The watershed .uat be oapeble 

ot turnlahlq tile aaaua.l naott nttlolaAt to till tbe 

pea•. rera,oaaa ~ould be plaoe4 la well ••cetated areas 

that ere aot aobJaot to blab alltloada when flood tlowa 

ooour. Spa•aelr •ece\a\ed ••terabeda ooYered with 

plltea wtll •••• eueeatYe elltlaa 1a the poat, 

- 1. Bt-eaaer H. P. , Y1raa1 a.M. eaa ~aapea J. · 
:rend.as Syetea• O.pooeats For Seleoted :Area• ta IDdle. 
Iaternetl~nel Qrope aeaeereb Iaetttute tor the se.t­
Art~ T.roploa (ICRISAT) Reeeeroh Bulletin No. 21 
Petaaoheru P.o., ADdbra Preteeb, 1980, p. 19. 
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allerhll1DC tta per1oc1 of uaetul••••· Coaaltel'lq alltl .. 

ad otller teat••• ae alal•• teJth of Uta ,. .. u:r n 
pleoed •• ) •tree vader •••rqe aoa•1\loaa. Tile aoll \7pe 

at the altelboal• be \bo20u&bl:r la•••'1aatet to dater.!aa 

\he perMalttltt:r of tba Mila \ba' will ton the bottora aat 

at••• of tlaa tenpoat1 aa well •• to aY01t oat\111& Ia ••r:r 
bart •'att. I a -:r looalt \tea, ,.ntcnaa Mila that era 

no' taYoura,le tar ter..poad ooaatrvo,lon azla\ -•low 'h• 

heaYier aartaee aelle. Wberewer tbla aoatltloa .. tete, 

tlla bOttoa ot ttl e taapoat •r '-• eoYend •1 tll a aeal ooa' 

ot ola:r, lf .... ooat ta aet prelalb!t1Ya. 2 

tt abCNltl t.e aote• that 1a tile IDJ.A1) proJ••'• 

Maattnp, ta all -20 taapoat aoJaa.ea !tat beaa tapl .. atet. 

Oat ot Qa 20 taapoda, alx "" o•plate« ta ·taae :rear 

191)•74, elpt ••n ooapleta• ta tile Jeer 1974-75 aat tile 

reutataa etx ta the :r••r 197S-?6. ra tile prea .. , abt:r 

tbe t.ta relatt 111 to all tile twaat:r tanpoatta Ilea beea 

takea ta•o aeeoaat. 

De eln of a t•npoat .., .... apoa tbe total eraa 

of tba oate~a•at Ia wlatola tlae taapolld ta altuated. Of 

''- tweat:r ta~poada eoaatterel la tbla ••••r, \be alae of 

elaYea poate •• 400 ILJl• eaall, ftya poa•• wre of the 

alze 900 .,.~ eaob eat the reaalatac three ware of lbe 

· 2. Rao Ra• K.s. v. •-Sell CoaaenaUon Ia Ialta•. 
Cbepter ''• pp. 189-215. Op.Clt. 
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alae 2400 ., ••• , 200 8\\.a., uct 100 aq.a. • reepeotlYel~. 

fte hUl er .. \bat bee pae UDC1er tile \ftll\J' fel'llpODtla la 

app~oxt .. telJ') aorea (12,000 aq.a.). Of theae tweatr 

poD4a laat uacter elcbt poaaa (eppi'OdatelJ' 1. S eona) wea 

uDder .. ltlYetloa prior to the ooaatruetton ot tbe ferapoaaa. 

The iu~ uDder \be r-lalac t .. lYe tal'llpoada (approztmetely 

1. S aona) •• tallow. 

l'urlDC the ,-.ar 1976-77, 11blob waa • Jeer of norul 

relafall ta thla area, 1) ot the 20 poats reeohetl tbelr 

twll oepaol t~, t.a., ) Mtrea depth eoae ttme du.rlq the 

period Septaber \o ROY•ber; the rnalatnc 1 ooula aot 

ftll \o tJala leyel nn oaee tturlaa the aeasoa. lurtherure, 

wbateYer the lenl ot t1111D& wltb water, allloet all pollta 

"" obereeterlaet bJ' qu.lok t1relllotf thro1lp peroolattoa 

troa tile atdewalla eac1 tb·e bott• of \be poad•. Iateed, 

1 ot the 20 poa&ta were tralaea of ell the atore4 water 

wltbla 2 to ) teJ• of their ftlllq; ,. ot tbeae had tilled 

to the require• leyel. !beae were, therefore, ot ao uae 

to Ute tar.ra tor npple .. atar,- trncetl oa. In tbe other• 

tbe peroolettoa waa ...awb•' alower ~at aot laatcattloea\. 

Morener, water la two of tile thirteen ponaa, tllllq tull7 

at least •••• ••• Mo aallae tor lniget.t on. 'ftnaa 9 ot 

tile 20 fenpoata eoutruotet! were uaeleaa tor auppleaeater,. 

lrl'lce\lon. .Aaotber ) poll4a, taoludlD& oDe wbloh tilled t.o 

the require~ leYel, ooull not be uae4 ~r the purpoae 

beoeuae the tera.ra 414 Dot po•••••• ana ooul~ aot reat 
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the aeoeaaar.r waterllttlaa/pa.,taa •••l•••· ~eretore, la 

etteet oal7 a ta2apoata were •••• tor ~ppl ... nterr 

trT~sa•toa (table 6.1). T.beretore, lt la ole•r tbet in et 

least ~elf or .ore of the oaaea, tbe parpoae tor wblob tbe 

fanpo••• bat been eoaatrwtted oo1llt aot be tulftlle41. 

Oaa tt at leaat be aala "at lD \be 4 08888 ta tt'blob the 

poata aoula ite ueea for the t.zrten4at pu'poae, the ret\lrDa 

were wor'h the oc•"ta1 We exatae t.hla queattoa belew. 

Ia 'ralsl& 6. 1 tile aata raaar41nc th• o l'opwia• area 

lrrlaetu.tt b;r th• t•Npoatt• au the nuaate!' ot l?rlcetlona 

DJ the po11da tor the J••n• 1976-77 la preaentecl. The toul 

area lrrigeted b7 ~be d ~•~ponds la ell aeeaoaa .... to 

22.00 eores ln 'the Ntereuoe 7ear. Tbe oropa 1rrtpte4 bJ 

theae t&~ponda were baJra ().00 aorea), Jewar (12.00 

aorea), whea' (6.00 aorva) aDd area (1.00 aere). 'lhe 

muaber of 1rrtsat1 oue atven to 'brcae eo rea of baJn we a 

one, ed onct aore ot &l•a.u were two. l:a the oase ot 12 

aoreli or Jowar, 11 aorea .. r• aiv•ll oaly ·ou trrlcatlou 

and ODe a ore we a at Yen three lniaettcma. In the ease ot 

6 aorea of wheat, ) . ao~•• ••r• slven three trrlsettona, 2 

eo rea two 1rr1aat1 oaa, and 1 a•re one lrrts••t on. ot the 

a ta.apoda 11ihloh were uaed tor auppleuntel'J lrrigatl oa, 

1 terapoada beve &lYell aor• then oAe l~rl.gati~u to oae 

or aO"ra orcpa. 0Aly oDe ponct baa st Yen oae lrrlsetloa, 

wbloh waa &1Yea 'o oDe aorG wh•••· The reeaoa tor thla 

tampoad aot betq at.le to at•• more tbea oae lrrlgetton, 
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tboup t t bec1 reaolled 1 ta full oapaet ,,. .·aact ttl.d not autter 

tbe problem of q•l•k peroolatt.~n aoutel7, ~· tile 

aoa-aYalla~lll'r ot water-ltrttns ~eY1oe wl\h the termer 

at the oruotal ~t.e. One more tarmpona s••• onl7 oDe 

trrtcatfoa, bu1i to • atzahle aacuat ot laa4, t.e., 10 

eoru ot 3owa~. It ta report•• tb·at tbta penlaalar pond 

hat! .stuck \he Mt.urel a!l~er.sl"'\1ru!' water eoaroe. · 

AD 1no1t1entel benefit or the tanapoa4!. aobeme 1a tbe 

••a1ab1lt1i,. ~t ea~1t1~nel 11eto:r· ~or 1r.~&ftt\on f'rom tbe 

ol4 -.ll•. In ?~bl$ 6.2 the aete rege?diag ~etertnble of 

tu ol4 wel le .al'ld the oropwtse aree trr!getetl by these 

wella l~ ~lff'erel'lt seasons ts preaente«.. The 'IN!tert•ble 

of tlu, walla .st -tths b«tpnnt.ng ,t the thr~Se Sftftsone, Y1z. • 

khartr, rob1 an~ ~mmer, were •eeeure~. Ift ell, 7 old 

welle were s1tuat~4 .eaJeoent ta the pon~a. Out of tbeae 

. 7 .ol~ wells, ~atft ~•lettns to tbe paat ooul~ be ootetnea 

ter 5 wells. J 

rroa the !e~l• 6.2 tt ts •••n th~' the watertable 

ot a.ll the rema1111D& fl•• wella taor••••«~, p~rttnlerly 

et \he en~ of tho kurtf eat1 bttS'lnn1ug or nb1 seaeoll 

( Ootobtrr-loveaber) ead 4'-Ui t • atgral ttoaatly l a so.. or thee. 

------------· .. . ...... - .... [ _.........,... ___ _ 
). The «ate JJ.r pe•t poaltf.oa ror two eld nlle wee not 

aYetlable beoauae ta the oaee or oDe well tu plot 
of leaa en whtoh tbe wall 1• loeetea bftt lQet beea 
puroheaet by tbe r•eponctent et tbe tl~• ot our _ 
lnvestlgatlcn ll!n.d the eerl fe.r oYm.e-r was Dot eYelleble 
tor enqalr,, ead ta tbe aeooac1 oeae the well .... a.n 
la u•• betor~ tb.e 1mpl•Mntat1nn ot the ectb~ae. 
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we tart••r obaerwe tro• the aaae Table thet the 

to\81 area trrtsetet bJ tbeae ol4 wella ta ell aeaaoaa, 

t.e., the croa• tr.rtaated area, taoreaaed -.r 11.SO eorea. 

Aa ezplat .. a ln tbe earlier ohapter ~•lettag to tbe 

aale-tratataa •Ja••, whtle oaloulattac peaa 1 rrtcetet1 

area •• haYe ec14!ed the erea 1lllder euce.nene t!trloe - !A 

ell the tuee ••••••.. XYea lt we toe lt late eooouat 

oal7 oue, 11btoh ta 'h• ooM\OD way ot oaloulettaa the erose 

t~ceted area, tt oan be •••n the' the trrtceted area 

taereaae4 b7 ?.SO aorea. Tbua, we tlne tbat •• a result 

ot Ule tenpoata Mb- tbe aroea lmcetet •r•• uater 

old walla he' tnereaaet alaoat bJ 17 per oeat. 

Ia Teble 6.) tbe leta recar~la& •be weterteble ot 

the aew .. 11a eat tile orop•lee area lnicetef bJ thee• 

walla la •ttterea\ anaoaa are preaeat••· rt ahoa.ld oe 

aotec! llere 'bat ~oup ttaese two ran welle ware 8tlak by 

the tal'Mra 41lrf.q the Jean 1971-72 aaa 1972-7), lt Ilea 

baea nponatt tty the re•peott-we wall _..era \hat the•• 

walla hat atuot acre wa\er oal7 After the t.,la .. ata,toa 

or tbe ta.-poe4 aohe .. , etJaoeat to tbeae -.o ••• walla. 

The ••'er troll tbeae wella waa uaad tor trrlaettoa o&lJ 

after tbe t.,l ... a,attoa or the aohe.ae, when tbe 

baaattotartea beoa .. --~• eboa\ aYallablltty ot aqtttoteat 

water la \heae welle. We obaer.e trom the •••• T•ble \bet 

tbe totsl arae 1rrlgeted bJ these n .. well• tn all asaaona 

(1. •·, the aroea 1n1cete41 area) one to 11. SO actrea, ta 
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the ret•~• Jear. 

ftu, •• a reealt of the bapl-ata•ton or the 

taNpolld aolle• the croaa trrtcetec1 eree fro• ell tbe· tbree 

aoaroea, t.a., old walla, aew walla and termponde, aatebllab 

a aubatantlel e441tton (I.e., 11.50, 11.50, 22.00 acrea 

troa ole walla, new walla ena ta~poade reapeottTely) or 

45 aoree, tn the reterenoe Jear. 

ID the earlier obepter relating to tba Dala-tralnlnc 

aobeae, we baTe 41 Huaaed tn data! 1 the aetbodoloatoel 

oollOepta oonoenlq tbe beaeftt-ooat enalJ&la. we have 

at1optec1 the ... aetllocloleatoel exaro1ae tor. worktnc out 

tba beaeflt-ooat. aUlJale of 'be t&l"'llpona aoheae. For \he 

purpoae of eatlmettna tbe beaetlta and oosta ot the 

fanponc1 Mba• the tteu of ooata ooutclarec1 are: 

(A) Cplhl QM' OR tarwpepst §obw 

fte atatrf. tnttlon ot oepltel ooat J.nourJ'ect on 

tanpoat aob .. ••• reportac1 fi'OII the Jeer 191)-74 to 

1975-76, t.e., ln 'brae 78•r• period aad the ooat reported 

waa at reapeottve Jeara' prfoea. 

(B) 

It baa been reported tbet the layeat.eat oa etnklng 

two aew walla wea lnourrel durtQC the Jeere 1971-72 and 

1972-7.). Wblle the laYeaueat lnourraa for eaergtatDg 

thea• new wella waa maae tn the Jeer 1974-75. Th~ reported 

•oat tn elaldq new welle ••• elao at the reapeotlve 1eare 

prloee. 
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!be oept,al ooat of the tarapoDt1 aobeae eat! well 

atutua. eto., oarrtet ·out oYer two to f1ye J••ra were 

attJuatec! to 1976 prtoea b7 udrag prloe ln.,loea. 4 Tbe 

prto•• ot eleotrto motor• uaed tn the oomputatlon ere those 

ot 1976 aad ere aet ot eat•• dutlea entl tazaa. Tb.eae were 

obtellled 1'n• soae ••Jor Mautaoturera ot suo·h equtpaeat. 

(OJ B!J!ltl ant Mtlntenapoe Qoat 

Tbe proJttot authort ttea bt~ye to tno,1r aoae repatra 

IUld aatateuaoe ooat 'tor keeptaa the poaa at lta proper 

depth bJ ••7 ot ~•allttna lt •••r.r 7eer and repetrlnc an7 

tta.ec•• to tbe aide-walla an~ tbe wastewetr, .t.e., outlet. 

tt baa beea 4eet••t to oo•alder the annual melnteneaoe 

ooat •• equtyaleat •o S per oeat ot the tote.l oapltel ooat. 

(P) · COtt or C!Jlttwp\lo ot cro1• 

48 41aeuaae4 In the earlier obepter relattng to the 

aale-trelntas 88be .. , only tbe taer ... atal ooat ot 

oultl'Yattoa or oropa, from tbe irrigated ares uader aew 

wells, old walla and tarmpoada, baa been takea toto eooount. 

( I } L9•• ot lnoO¥ trot 5be LIM 
!o• U!4er th• la£mptp4! 

Prior to the oonatruotloD ot the termponas, ihe 

land uDder etght ponde out ct the 20 feraponta oonsttere• 

(1.5 aoree out ot ).0 aoresl wee unfer oult1Yat1oa. With 

the ooaatruotton ot tbe•• termponda tbe oulttwetloa had to 

4. Tbe .. ,b~ need to make the oepltal ooat oo•perable 
at 1976 prloee, Ia elreec1J cUaoua••• tn tbe earlier 
obapter relating to the aele-tntutns eob•••· 
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be at••• up. tile uauel fnoC~R wblob ba• been aoontq. 

hoa that oultlYattoa liuat be taoluett •• ooat lt• ta Ute 

taNpoDtl aob.... nta 1Aooae waa tapute«l 1t7 ooaatc1ortaa 

the tne ot oropa that were betas oultlYstet; \be aroea 

reoetpta troa .aob oalt1Yettoa mtaaa tbe ooat ot oul,lyattoa 

ot tahoae orops OYer thte aoreqe ot lenl (t.e. 1.S aoree) 

waa oeloulatet eat! tbe reaalttac ttcure tekoa •• a11 taputea 

oHt t •• Ia tile tempoa4 aoJa-a. 

The tteu ot beaetlte were •• tollowa: 

(a) Inor-tel orop produotlon troa tb.e ferae 

uater aew .. 11a trrlg&tlon. 

(o ) taor-abl. o:rop produottoa troa afcJltloaal 

trl'lsetton uater olc1 wlla. 

(o) IDOre•atal orop pro~uottoa tro11 tbe ter~~a 

ua4er trrtcatlon atreotlJ from the ter.apoa••· 

!be -that! tor oeloulattna the taoreaantal beaeflta/ 

ooata, adopted ID the earlier ohapter tt.e., ohapter on 

tutla-tralalq aoh-) bolda poc1 ln the tel'lllpollc! aehome 

a .lao. 

6.2 Atar•t•t1 ot the ''li»'RI 5the11 

Aa nt• tn Ule earlier pert of tbla ohepter, or 

the 20 fe~poaf• the ator•• •ater uaed tor proteottYe 

lr11&1tlon W88 ODl~ t~ 8 pODia. Of tbe 'otal 8 wella, 

~ are adJaoeDt to tbeae 8 farapoaae. The r ... tDlD& S 

walla are aaJaoen\ to tl•• teapoaea Whloh aonla not be 

u•ed tor proteetl•• trrtcettou tor tbe reaaona at•'•' 
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earlier Ia lbla obepter. It ••• o~aerYed that, altboucb 

theee flY• poada oould D-' be uaed for proteetlYe 

trrtaetlon, tbe weterteble tn the tlYe adJeoeat wells bad 

lnor•••••· We baYe oaloulate4 the beaettt-ooat retlo 

ooa8fdel'lq tbe oepttal laYeatmea' ln the elpt fempoac!a 

1tDd tile -.eaetlta eoorued due to proteottve lrrtsetton 

glY•a tro• tbeae eight pooaa sad tbe eaJeoent three wella. 

We heYe alao eelouleted the bertet1 t-o oat retto taJdng lato 

oonalderatlon the belletlta eoo:rued cine to taoreaae 1n the 

wetertable of tbe t1Ye wella a4Jaoent to the rt•e tarmponda 

only. 

We beYe eoaluoted \be abOve exerolaee (we aball 

refer to the toraer ea ezenlae-I e!UJ latter as 

exerotae-II} tor tbe tollowtac reaaooa. It waa obserYed 

tbat th.e wet•r troa aoat of tbe ranpoat!.a oottl4 aot be 

uttltzed beoause or the p~oblem or q•lok peroolatton •hlob 

le dlreotly releted \0 the eotl-type. In tuture tr the 

aotl type la tborou8bl7 ex .. tae4 betore eonatruottnc a 

rerapont. eD.d/or ~· measure• ere taken to alal retze tb·• 

protalea or qutok perooleUon, thouah tt will actd to ooata, 
yYJ4K,IW1t 

tbe problea ot qulok perooletlon oen oe at.nl:dzec1.~l-

poaalble 'o utlllze ~he stored water ertlotently. 

OonalcYerlRS tbta, we heYe oonanotec! exerolee-t. T'be 

exerotee-Il wee oonluoted taklac Into oonalterettoa oar 

obaerYatton tbet el tboup the wa.ter h'o111 tlte tlve tempon«!a 

ooalc1 not be dlreoUy uttllae4 due t;o qutok peroole-tloll, tt 
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baa renl-84 ta lureeel~~g the wateneble of the welle 
«VV~ 

et~eoeD\ to thecae tt ye ponc1a wla.leJl has ••• poaaUtle 

efltl ttollal trrl8atton. We hewe ufe 8D atteapt to ttact 

out wbetber tbe be11ettta tJooa at1c1tttoll81 lrrtgatloll ooYer 

the ooat of tbe fenapol14a. 

fte lMaettt-ooat ratio of ~· tenpoad aoberae baa 

beea oaleuleted bJ aatnc the .... metbol . a4optec1 While 

oalovlattq the befte1'1 t-ooat rett o of the nala-tntntq 

aoh.... Ia the oaaea of both tbe exerotae t ana II, the 

beaetlt-ooat ratio, e..a wltbout ooaataertac tbe labour 

ooat, bo\h r .. tly aad blre4, tn tba total •••' of 

oulttvatloD of o-ropa, oo•• 011t to be T8J7 11UOb leas thaD 

one, 0. 57 aDcl 0.4S r .. peottYel7. It 'he ooat ot labour 

at tbe cotnc was• rate le teten tato ooaatferatlon wblle 

oeloulettrac total ooa\ of pro4uot1oa of ol"'pa tbe aoh•• 
\.e 

turn out to be eoonomtoelly uaJuatlttab~J (refer to 

Teelea 6.4 to 6.9). In Ylew of theae1 tt te olear that, 

like the dretnese aobeae tnveat.ent ta tba farapon~ 

aobeme exntaect bere ere eoe1allJ uoproduot1 •• lnveetuata. 

EYen lt the Oowern .. at oonaldere or lapleaeottns the aobeme 

eDt1 beer• tbe oa)»ltal ooat, the · aoh ... wtll atlll be • 

failure beoeaae ot tta huae oepttel eat metntenenoe ooet 

ea oeapared to tbe beaettts froa thle aoh .... 

• •• it we ocaetder the perfol"IUDoe of the · eobemea 

ln totel1'J (l.e., 20 ter.vonda) tbe resalta are ao 

dttterent. The lteneflt-ooat rett·o o~ the tarmponciJ aobeaea 
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(20 tanpo .. a) oOMa out ~ be leaa •un oae (0.12) at 10 

per oeat rate ot dlaeoaat, aasugdnc the opportualt7 ooat 

ot labour ('oUl) t•ll7 all41 lllred) to be zero. If the ooat 

ot labour at the plq nee rate ta tatea ln~ ooaalteratlon 

the ••h•• tva out to be eoonoatoal17 unJuatltlable (reter 

to tile 'lablea 6.10 to 6.12). 

!be traot uater atudy was touad to be unsuitable tor 

tbe parpoae of ra~poaas beoauae of lta aotl t7pe aad 

ratatall ooadtttona. ~1ratl7, the ralatall ln the rectoa 

la eoaroe. SeooDdlJ, tt ••• fount that tbe problem or 
qulok peroolattoa ot stored water atteoted ••••a farmpoats 

out of tweat7, tbereb7 •ur•••ttD& the uateaatbtllt7 or 
the Hheme. Tlala tta41DC of oura, oouernlna the traot 

un«le~ at11d7 (1. •· • &olapur rectoa) baa beea atttraed b7 

tbe tlndla& of Blae .. acer et al. 
fJ ••••• On all teep ead aedtua-feep Yerttaola (like 

Sholapur relloa), atortaa water tor auppleaeater.y 

trrtcettoa of the ralDT aeaaoa orop hea little potea,lal. 

Relat1Ye to the deep aatJ udtua f -eep Yertlsola s.twattoaa, 

•• ••• nle out ••11 aoale waterahed-besec! ruaotf 

oolleetloD tor aupple .. a\e~ trrlgetton of retn7 ••••on 

aropa. l'or poa,-ntar aeaaoa oropa auoll • •J•tem will not 

'• ••traotlYe lathe Sholepur sttusttoa, but-tt S8J be 

•'treettye •• oae .oYea to hliber ratn~all zonea.•S 

s. 8ln•Da•r B.P., Ylr.aat S.M. · eDd Keapu J. 
Op.at'·• pp. 19, 22, 2~. 



tJae!o5tE5ftb~!.Jfl! IIJZ:eaa,tt OJ! to PtrtOlltJ.!I tn1. l'tl!lpOIII 

~ - - ~ ~ ~ ~ - - ~ -- ~ - ~ -- - - - - - ~ - ~ - - - ~ - ~ ~ - - - ~ - - - ~ - ~ - - ~ - ~ sr. Ptrlet! Matattaaaee !•S &111••1• ll lb• Oro•• lieS 1111!11• IB tJae ·an•• .. , 
Bo. ooat (S~ of UIAHISIB II!. . .. ,. lftl lllb•Sl& b!ll!tlt bea•tlt 

the oapltel Olt :ran• o 4 ran-
lllY!!tMDt well a pODd! well a , .•.. 
oa 8 tara-
pod!) 

- ~ ~ ~ ~ - - ~ - ~ - ~ - - ~ - ~ ~ -- -- - - - -~ -- ~ -- - ~ ~ - - ~ - ~ - -~ - - - -. 
1. 1971-72 - 401.12 - lt07.72 ·s46.67 - S46.67 1)8.95 

2. 1912-73 - '''·" - '''·" 109).)4 - 109).)4 ' 211 .. 90 ,. 1973-74 - 122). 16 - 122).16 164().01 - 1640.01 416.8S 

4. 1974-75 8)2.)0 16)0.88 aso.oo ))1).11 2186.68 120S.10 ))91.78 ?8.60 
.. 
i! 

'· 1975-76 1)56.10 20)8.60 2126.6) SS21.)) ~7)).35 )012.7f S746.10 224.77 
6. 1976-77 219).SO 2~.)0 28),. so 747S.)O )2&0.00 4016.?2 7296.72 _,, •. ,. 

- - - ~ - - ~ ~ - --- -- - ~ - - ~ ~ ~ - ~ - ~ -- ~ - - -· - - - --- - -- -- ~ -- - -



--- - - -- - ~ -- ~ ~ ~ ~ - - ~ - ~ - - - - - ~ ~ - - ~ - ~ - - - ~ ~ ~ - - ~ -- - ~ - --Sr. Perlo4 Vein eaeaoe •·~ lar•!•! ID !Ia! oro a a I!' lD!£!11! II •• Cro•• .. , 
No. ooet (Sf ot ll!d'tJt.t!l!! 1!21' ...... IDR 1Dbl!l91 beaetlt -. •• n, 

ne oapttal Ol«! hrm- Olt J'ena-
laYeat•a' well a poa•• well a poatta 
oa 8 tan-
poa•a) -- - ~ - ~ - ~ - -- ~ ~ - ~ -- ~ - ~ - --- - ~ -- ~ -- - ~ ~ - - ~ ~ - ~ -- -- ~ - ~ ~ 

'· 1971-72 - 1·8).17 - 18).17 546.67 - 546.67 )6).50 

2. 1972-7) - )66.)4 - )66.)4 109).)4 - 109).)4 727.00 

). 1973-74 - J49.S1 - 549. ,, 1640.01 - 1640.01 109(). 50 

4. 1974-75 11)2.)0 7)2.64 )93.70 '"'·" 2186.68 1205.10 ))91.7. 1428.10 -...., 
"" s. 1975-76 1)S6.10 915.85 996.75 )268.70 27)3.)5 )012.75 5746.10 2477.40 

6. 1976-77 219).SO 1099.00 1)29.)0 4621.80 )280.00 4016.72 7296.72 2674.92• 

• fte ••• tlpre will oon,laue upto SOUl 7eer. 

!Us: The pre ant worth at 1 ~ notal rete ot t!1aooun' at the end ot SO\h ye•r • a.. 2064). 39. 



s.... P•n oa Capt tal loeau.a• 
Bo. - on tanpoaf aoheM 

1. 197)-74 166f.6.1 s 
2. 1914-?J 1047S.64 

). 191S-76 16?4?.81 

Meooua' 
Yeo to~ 
(1.) 

.909 

.826 

.7S1 

Pn•••' Worth ,,., 
151)1.21 

86S). 111 

125?7. 75 

~ - - - ~ ~ ~ - - ~ - ~ ~ - ~ ~ ~ - . ~ ~ --~ ~ -- ~ - ~ ~ 
1' 01 AL )6)62.14 
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~ ~ ~ - ~ ~ ~ - ~ ~ ~ - - ~ - - ~ -- -- --~ -- ~ ~ - ~ - ~ -~ - -- ~ - - - - - -- - - --sr. Pel'loc! IaYeat- Uetate-

=~ 
Groaa liS iiiE••II I• Oro a a Ret 

tfo. •at Oil D!DO! ... ,. Sl!l grcnt Hhtlt haetlt/ 
water ooat ,,,,. . . r.tll!i2! Loa a 
lttttns (5~ of ••• Well! • 014 
•••1••• the oa• Well a Well a Wtlle 

pltal 
lDY!It-
Milt oa 
then S 
poata) 

- ~ --- - - -- - - - - - ~ ~ ~ - -~ - ~ - ~ ~ - -- - -- -- - -~ ~ -- ~ -- ~ - -~ - - -
'· 1971-72 - - - 509.46 . 509.46 - SO).)) SO).)) -6.1) 

2. 1972-7) - - - 1018.92 1014.92 - 1006.67 1006.67 -12.25 .. 
~ 

). 1973-74 - - - 1528.)8 1528.)lt - 1510.00 1510.00 -18.,, 

4. 1971.-75 759.80 )6.40 ))O).SO 20)7.64 61)?.54 50)8.96 201).)) 7052.29 914.?5 

'· 1915-76 759.80 ?6o.ao ))O).SO 2547.)0 7371.40 50)8.96 2516.66 7555.62 184.22 

6. 1976-77 759.80 1126. so ))0).50 )056.74 8246.54 50)8.96 3020.00 aosg.96 -18?.SS 

------------------------ ~--- -·-------------------- . :.' 



.... -- ~ - .. - - - - ~ - - - - - - - - ~ - -- ~ - --- ~ - - ~ ~ - -~ - - ·~ - - - . - ~ -
sr. Pertod InTeet- Met ate- »1~ IY£1•11 IB Groaa !!~ J.ur!••• ta on a a .. , 
Ro. MDt OD • ••• Sb! ll!l!ttiiGI .,.,. ma•mp protua- b-nt .Beaett'/ 

nter ooat eu Olt Loa a 
.lttttnc cs• ot Well a ... Old 
c1eYloea the Well a Well• Well a 

eapt,el 
1aYeat-
•nt ora , ..... ' 
poa4a) 

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

1. 1971-72 - - - 299.61 299.61 - 50).)) SO).)) 20).72 -
2. 1972-7) - - - S99.22 599.22 - 1006.67 1006.67 401.45 ~ 

). 1973-74 - - - ., ... , d98.S) - 1 Sto.oo 1510.00 611.17 

4. 1914-75 759.80 )6.40 2)98.8) 1198." 4)9).41 50)8.96 201).)) 7052.29 ·26~8.82 

s. 197s-76 759.80 760.80 2)98.8) 1498.05 5417.4S 50)S.9(> 2516.66 7SSS.62 21)8.14 

'· 1976-77 759.80 1126. §() 2)98.83 1791.67 6082.80 50)8.96 )020.00 8058.96 1976.14• 

- -- - --- - -- -- ---- - - - - - -- -- - - ~ - - -- ~ --- ~ ~ - - - ~ -- - .. -
• ne ~··• ttcur• will oonUaue upto 50th ~u. 

llote: !be preaent worth et 1~ sootel ra\e or .Uaoount •' the end ot 50th ~·•r te a.. 1622)., 28. 



179 

~ - ~ ~ -- - ~ - - ~ ~ ~ ~ - ~ - ~ ~ --- ~ - ~ ~ - - ~ -- ~ -
Sr. P•rl0t1 C.pltal cepttal Yo tel Maeoallt Preaeat 
Bo. t•••••- ........ t••••• worth 

-llt Oil aaa• Oil (1~) (1~) 
tanpoad ••• wlle 
Hbe• alllktq 

(Ia.) (II.) (II.) - - ~ - ~ - ~ -~ ~ - - - ~ ~ ~ ~ - - - - ~ ~ ~ ~ -~ ~ ~ - -- -
1, 1911-72 - 1)086.90 1)046.90 .909 11896.08 

2. 1972-7) - 11102.40 11102.40 .826 9170.25 

). 1973-74 728.04 - 728.01. .?51 546.7) -

4. 1974-?S 14.U7.99 - 14487.99 .68) 9895.)0 
. 

s. 197s-76 7)1).S9 - ,,,, .. ,, .621 4541.99 

- - ~ ~ ~ ~ -- ~ ~ - ~ - -- ~ -- ~ ~ - ~ --- - --- ~ ~ ~ ~ 

\DT/\L )6050.)5 -- ~ - ~ ~ . -- -- -- ~ --- - ~ -- -~ - - - - ~ ~ -~ - -

Bellettt-Coat Ratto (wltbout labour eo••> t622J,2d. 0 ItS 
(FtYe walla adJ•••n' to S poada} 366S0.)5 • 
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z•1e t.tpa teytU=Cpd .,.,,, •• a=·•terv 1-MM ,,,1 ... Un41 s•• &a'" Jete) Aad ., Q»U&nt,t,p ., ana• 

~---~---~--~----------~-------------------------------------------------s •• 
••• 

z....-.. ...... 
1iftU. ....... Jlaia't•-­

.... (5~ ~ 
.. ... iaYed• ...... 
~......­....... ) 

.... l.oa• 
~ , ..•. 
bee ... 
1all4-..... , ... 
~ ........ 

.. , '""'" t.e S!te an4ad'AP ede 
... _ ..... ...... , • • Ia . ........ 

... ow 

..ll.a .. 11e 

, .... 
·~ ..... 

-------------------------- -------------- -- - ------------------- -------- ---
'· 1911-11 - - - , •• oo - 911.00 - 1050.00 1050.00 ,,,.oo 
•• ,, .. 1, - - - ,.,..oo - 1., •• 00 - 2100.00 - 1100.00 266.00 

'· 191,.14 - - 118.05 - m1.oo - aa69.05 - ,,so.oo • ,150.00 ... ,, 
•• ,, .. , ,,, .• aat, •• 296.25 '~'·'0 ""·00 850.00 11110.15 so,..,, 4200.00 1105.10 10444.06 

_, __ ,, 

'· 1915-16 159.80 4021.95 ,,.oo 
'~'·'· 4585.00 a126.,, 15191.88 50)8.96 5250.00 )012.15 1'~'·'' ·1890.11 

'· 
,,.,,_, 159.80 51te.n ,,,.00 ,,.,.,0 5soa.oo • ,5.50 18594.,,. 50,..96 6)00.00 4016.12 ,,,,, ..... )1,.. 81 • 

-- ---- ---- -- . ------ -- ----. -- --- ------ ------ ---------- ----- ---- ----------
• ~- _. ~t__.. will ••'ilme •'• SO'tll ~~-

Jldl• ~- ........... nil ... to ••• .. .- ••Sal. ... " •• ~ u ... _, ... ..- ..s o~ 50'tk ,..., 1a a.. -2o9so.,.. 



--... ... ·--------------------·--------------------·---•en.& JM••• Ta• ••·•-•• ... 1..- at '"'1::' ae pe ers' rta• mrt• •••• __ ... .... .. ...... ~ ~· ... ~ ........ 
Uftt.llll e..... .~- t'.- .u ~ 
...,._ 1ellll- wUe wU. t'-=R•'• ........ .......... 

----·-------- ------------.. fP.feft ..... I 

•n,-d•• 
.. ow 
wu. ..u. 

,.__ ..... -­·-·"-
-----------.. -------- -------.. --------.. ----., ------------. ----------- : ------
'· tft1-ft - - - - ...... , - ~-- - 1010.00 - , ..... "'·'' 
•• t~ - - - - ,..,. - ,...,. - ateo.oo - ., ..... U:M." 

'· ,.,_,. - .., .• - , ..... - '"'·" - JtJOeOO - ,, .... ,., .. ,, 
•• ,, .. , ,,, ... ..,, .• .,., .• .,..., ,,,. ... ,..,. ...... , ,.,. ... .....oo ,..,_,0 , ....... ,,, . ., 
'· ,,_,. ,, .• 40at., . .... .,. .• , ..,,_, .... , ,,, •.• ..,. ... , ..... ,., .. , ,,,.,." ,,., .. , 

~ 

•• ,,.,...., ,, .• ,.,.., , .... .,. .. , ., .. , ,,.,_,. 14118.tt• to,. ... ,,..oo _,_,. ,,,, .... ,...,.,,. 
-. ------ ---- ------ -. .. ·•-. ----·-· -- ---- --------- -- -------------·-- ----------

• ... - ...._.. ~ _.._. ..- IO.Il ,_., • ...... ea.. ...-•• ...,.ll .. to.,_.__. .. del. &Ide.~ a.-• at~- ... ~~ pmr -. • .aa.ta_,., •. 
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Table 6.12t rmpgta Sobep: B!D•tt•-cus Aptlztlf 

Sr. 
Ko. 

Pertoc1 Capt tal 
tayen­
MDt 08 
tenpoata ...... 

Oepltel 
tnYeat­
MD't OD 

ntaeoant Pre•••• 

'· 1971-72 

2. 1972-7) 

). 1973-74 

4. 1974-75 

5. 197s-?6 

-
-

45864.09 

l457S.17 

3S5)6.1S 

••• well• 
ataldaa 

1)086.90 

11102.40 

-
-
-

fHMr worth 
(10.) (1~) 

1)~6.90 .909 11896.08 

11102.40 .626 9170.25 

45864.09 .?51 )444).86 

34S?S.17 .68) 2)614.7) 

3SS)6.1S .621 22067.86 

~ ~ ~ -~ - ~ ~ -- -- ~ -- - ~ ~ - ~ - ~ ~ - - ~ ~ ~ . ~ - ~ 
·ro'fAL 101192.78 - ~ ~ ~ - ~ - ~ -~ ~ ~ ~ - ~ ~ ~ ~ - ~ ~· - - ~ ~ - ~ ~ ~ ~ - ~ 

( 1) Bea•tlt-Ooet retlo (wt thout eout4ertq 
labov (l•tl,. + B.trec1) eoat ta \be 
•otal aoet ot aal tlYe~ ora of e:ropa) 

(2J leaettt-COet ratio (aonstdertas labOU' 
(taatl,. • blre•) aoa\ la tbe \etal 
e08t ot eultlYettoa or oropa) 



,., 

Ike dlaeuaaloa ln abepter I .a11eated that the 

acl'loul tuJitll c1eYelopMat of tJI7fantaa •~'••• re,ulrea a 

three proqe• atnteQ M oowateraot tJae twla proble• of 

••17 low ••• uaeuteta retatall. Tha a'tn,•u ooaslate of: 

(A) Iatecrated ,roar• ... ot aoll ooaaerwatton, lant 

.... _...., eat .. tar barweetlaa prao\loae. 

( .B) Attoptlou ot o:ropa nlob would a11l\ the t,-pe of 

eoll aac1 wt .aaauDt utature atresa. 

(O) Beorleatatloa ot .. thode ot oulttyatloa eo •• 

to ooa eene tile 110lawre ta tbe oul tlYate• lot. 

!'he '"balquee relatlDC to the tlrat etreteo, t.a., 

aoll ooaeenatl oa, lud c1eYelopMat Uc1 wter herweattac 

preotleea, ••••loped ••• ezteaded ln the area u~er atqdy, 

haTe baea ex.ealaec1 ln Chapter• In to YI. Tbeae are 

nala-tralatac, ula-olleok, ctnlup aut tarapoDda. BJ 

their ••17 utve tbeae .. anna oaa atteot oalJ apeoltle 

ecrtnltunl lead 4epeDCJlac upoa Uletr topoanp!a7 aad 

looatloa. !be aeooad ••• tblrd atratestea ... atioaet 

~arller .. , ••r1 well be olubb., toaa\ber ~•r tbe headlOC 

' 1t-.r~•• ·~ao.to preotloea•. 

1Jallke Ule laD4 t.,ro•••nt ••nrea, ••aurea to 

aobteYe laoreeaet pr~ue\ton per eore uader unlrrice'•• 



ooadttteaa, oaa t.o ezpeotec1 to affnt alaoat tbe eatlre 

erea uDder e1~leaf fenilDC• fteae lDOlute Dew OI'OP8t orop 

.o•••toaa ••• o._pp1QI praottooa. !be reaoarob ste•toaa 

aft •ucaeatoe1 auob oropa eat oropptq praottoea eat the 

onoaatoa ••••1•• ban bepa eneattac 'tboae •• aoleo' · 

teNlaa er•••· 

· Ia vlow ot thta, tt 11iaa felt n"oa·aaZ7 to es.eahae 

tho Yarlna t .aprOYee1 acnnOido praotloea reooaoteuclod 

epeolall~ tor tbo »aatrop pro~eot areas. Ybe 1.,~••• 

esnaOid.o praotf.oea ooaalat ota 

1. tfae or lltp 71elttac, 4NQht reetateo' ana 

abort ~•ttoa Tarlettea of •~P•· 

2. tJae of •auroa •• tei'Ult•n aooorttac '• 

the reoo .. D4ec1 ..... for tlttoreat oNpa. 

). U'ee ot plea' proteotloa aeonroe. 

4. Uae of laprOYet lapl-•'• 8lh1 •ohlao17. 

s. &arlJ aowlq ot rabl oropa, partloulorlr 

~owar, ta \bla reatoa. 

6. Mtt-••••a eorreoUoa, tf aeo•••l'f·· 

1. Uee ot .ulehtaa praotloea. · 

I.e' ua look at tlloae I'H.-ea«t., laprOY•• 

acroao.toal p•aotloea oae -7 oae. 

Tbe onpwlao c1etalla recerctlq the eztatt me loeal 

Yartetlea eat the reoo~enc1ed H!V/lapro.ec1 yartetlea for 

tJae seoeral eul,f.Tatt oa la tlle traot ulller atuf17 ere 
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preaea••• lD t.-1• 7.1. The oberaoterlat!o feature• ot 

these reoo .. eD4a4 BYV/t·apreYe" Yarlot.lea of oropa oyer 

the looal Yarletlea are Yei'J'lD& la ae\ura. !be BTV/ 
lmp~ed Yarlet!aa or •~•• reeo ... Dded apeotell7 tor tbla 

a17hzwl118 traot are t1NUpt reate tea', aerlr •turlac, 

terti llzer reaponatye aad hlp neltlac type. It abo11lt1 

elao be no••4 bore \bet all ~••• H!V/ls,ro••• Yarletlea 

ere afYooated Wlt1er uatrrtgated ooatt ttoa. While edopttaa 

theae BYV/1aprOYed yerlettes ot oropa tt la of prlae 

laportaue to follow the Yezioua acrono•lo praotloea ea 

have b ... at1Yooeted _, the nepartaent of Acrtoulture. !be 

verloua earoao.lo praettoea eonatat of taproYed tlllase 

pr•etloea, ttae of acnd.Dfh e-pttaua aeett rate, proper 

apHlq, Yarloua latn~ta, e .• a., obell1oal renlllaera, eto., 

ant other aeoesea17 tateroulurtq openttoaa. 'l'be aetatla 

ot then •sroaoatca praotloea, a4Yooate4 tor •Jor oropa are 

preaeated ta ~able 1.2. In ~rfer ~ work out the adopttoa 

ezerolae we baYe teaa toto ooaal.cteratloa tale 118Jo'l' oropa 

arown ba the tnot ta kllerlf aat1 reb! aeea0t1 cturtq tbe 

,ear 1976-77. !'he oropa ooaaltere4 tor 4!1aouaatoa are 

'baJra eat pcnuatllut ta kberlt allf Jower aaf wheet tu rebl 

aeeeoa. !be tetella reaardlD& tbe ·afoptloa ot HJV/t.,ro••• 

Yertattea ot tbeae oropa ere preeeataa to ~·~• 7.). 

- 1. ~tJra 

CnwtJqJ ot • orop clurtaa the khertt aeeaon ta t!lta 

treot Ia rlaky tue to the unoertetat7 ot retotell whtob 
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~- ~- ~--- ~- ~-- ~- ~ ~ ~ ~ ~---- - ·~- ~--
Sr. Qrop . BeooameDdet H!Y/t.,rowea ~te•taa 
Ro. · va~e•tea loeel 

Dartt 

1. laJra 

Yarle,tea 

N-28-15, 
BaJCU'l 

2. Or0Ut1nt X.4-11 (Spzoeacltaa). lt-1 (Beat- Obuaan 
apreaalng) ••• s.a.11 (BGnoh tJJe) 

). Suatlow•r :ac-6841), ~c-68414, Ec-6,41 S No eroJ 
aDd Sllllrlee 

4. Gzoeen area Hr.45 

S. Bleok ana No. S S 

6. Becl p-aa 

1. Or••• 
!In 

No. 148 

M8nel-8 aDd Blue peato 

lalaaoa-781 

Loottl 

T.84 

Looel 

1. lowsr 01.)S-1 (lmprowed), R-16, CSB-1 XD.15 
a.at OIB-S (B7ttrt•) 

2. Safflower B62-8, 7-1)•), A-)00, No. ltO · l.ooel 

). Ona M. 59, Cba1'a, ADaqtJ'l Looal 

4. ~eat Ke17aa Soaa, B-S9, 11·747-19 Looal l.e. 
Kbepalt,ete. 

S. OOttOD Lua1 (DO ohaqe) Leal 

S!plOts ~let Soteatlet, All Ia•t• Ooorataeted Reaee~b Pro~eet 
tor !lrJleD4 Apioulture, Sholapar eDt ' """' Ottloer, 
tatearetea ~r,rlaad AIJioul\ural DeYelopmeat Pro~••'• 
Vaatrup, ntat. Sbolapur, "Blue Prlat tor Aetloa eat 
Ylaloa tor the PU'ure,• Dep•r'-•at o1' A8Jieulture, 
Uallano\ra State, pp.1 s, 16. 



!Jblt 7.2: r aokact ot Praotlotl Reoo~e•Df•« tor »lttereat Orqpa la tk• Iptearateo 
1?J7ltp4 ¥rlgulturtl r ettlopmept J?roJeoSa. MaDti'UR• ~itt, $btl!JV 

~ ~ - ~ ~ ~ ~ ~ ~ - ~ - --- ~ - - ~ - - - - - ~ - ~ - - - -- ~ - ~ ~ --- . - ~ ~ - ~ -
sr. I 

lfo. tt111 or Work -- ------- - - ~ ~ - ~ ~ -- -~ ~ -- - --~ ~ -- - - -- ~ - -- -- - -- - ~ -
'· sowtaa ttae 

2. Varlet7 sa-n ana K-4-11 u-) s-1 , OSB-7 au csa-a 

). Seed treat••• ~ eelt aoluU oa hqtolae.l •••• 
tor ooatrol or treataeat, Bbtzo-'•ra••• blua owlture 

~. Speolq (oa) 45 z 1S 

s. seea rate (ka/lla) 2. S q 80 to 100 q 

6. Plt-' pop~latloa 1.5 lakba 
per beohre 

1. 

a. 

'· 

J'enlltaer (kc): 
8 - laa. 
P - ha. 

Pleat proteettoa 
••nne 

so 
25 

BBO 1~ 
20 kr/ba 

Keep \be plet 
olea fer )0 da7e 

12.5 
25 

BHC 1~ 
20 ka/he 

-

Carboturu for 0811·7) 1110 ca-Sl a... treatullt wl tb lulphur 
tor ••t aoati'Ol 

It te 10 q 

-
880 1 ~ 20 q/lle. Seeoad 

· applloetloa after 1 S t1e7e 
lt aeoeeaa17 

Vee surteoe .alob or 
proteotlYt lrrtaetloa lt 
aYatlet»le 

smoez PnJeot Ottloer, ttAIUlUl Prosreaa Report• • Iatecr•'•" DrJleacJ A&rlo11lt1ill'al 
!'nelcpaeat P1'0Jeot, M8B4rup, nta,, Sbolapur, 19?S-?6, Depanaea' ot Aartealture, 
Mahare~re Stete, pp, 1), 14. 
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'tell! 7. :S: c::re tll2'~!¥Citif1''''' or MaJor 
(Area la aona) 

Br. 
Bo. 

It-

1. 'lotel au.ber or a .. ple , ..... ,. 19 

2. 

). 

lfu••r ot ta:raere ual .. 
fffY/Iwpo-wetJ nrt.etlea 
ot oropa 17 

h•lte ot taJ~~aera uet .. 
lcoal Yal'le,lea ot •~»• 2 

,, )5 

• , .. 22 

19 2 1) 

4. 'lo\al an• water the 
o:rop (eorea) 

l} Irl1c•••• 

11 ) lYBlrrtcete• 

60. so 117.00 1079.75 82.00 

11.00 4.00 29.50 S4.00 

49.50 17).00 1050.25 28.00 

'· 1iree uDder ualrrtc•t•• 
h~brlt/laprOY,. 
Ya~ttlea (aorta) 40.SO 24. 00 1 007. 25 8. so 

6. Area UDter 1rJ1aetet 
h~brid/l•prcwet 
Ytrlettea (aerea) 

1. AI'" aliter loo•l 
Yarlttl .. of oro»• 
(aona) 

8. Penea\ of ( 6) ab&We '• 

1 t.oo ).00 

9.00 150.00 

total ''·'' 1.70 
9. Peroeat or (S) aboye '• 

totel 66. 94 1 ). SS 

to. P•re••• ot (7) ,.,.., •• 
total 14.88 S4.7S 

29.50 45.00 

4).00 28.SO 

2.73 S4.88 

9).29 10.)6 

).98 )4.76 
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aff"' erop pewtla ac1Yereel~. Ltkewlee, the baJn orop ta 

aeaarallJ' growa oD tiba ·ltpt to aedlua aolla aDfJ •• euola 

the problea of aolature streaa la eeute aue h the low 

wa~erbolc11QI oepaettJ' ot •••~ aolla. Ooaetdettac ~••• 

ltrd,attcaa ot Ule tree,, aelea•tata atYoeatet1 'BI-3' 

bJ'brtc1 wazietr of baJra tor geaeral oulttY&•ton ta tbe 

treot. tbta Yartet7 ataada well uaaer trequent arr epella 

en~ tbe Jiell of thia Yartet7 ta touaf to be apaotaoulerlJ' 

sore (al8oe' tour ead half ttmea on the teaoaatrattoD plot 

ancl 110re \hG three aDd balt tt•• 011 the aaaple tenere' 

plot a) thu the looal Yeriettea lUte SaJpl'i . eDt •· 28-1 S-1 

(tor ~etalla, rater to Table 4). 

. rrom the .... ~able tt .. , be •••a that the rtelt 

ot baJre orop (BB-)) wee poor (1 •• 20 q/lae) ca the tanera' 

plota •• eo.,ere4 'o a .. onatrat1oa plote (10.5) q/ba). T.be 

prcN»able reaaoaa to-r tb • poorel' 7lel« en the farmera plot 

ere that theae tarura bel aot tollowe• ell the peokese ot 

praottoea, Y1&. 1 ••• ot opttam c1oeea ot ferttllcara, aeecJ 

treataeat, uee ot tmproYetl aeec!-drlll, eto. • reeoaea4.et1 'bJ' 

the reaeei"'h atettca. Boweyer, oa the deaoaatrettoa plota 

these reoo~••••• peolase ot preettoea were tollowea bJ' tbe 

ex\eaatoa aaeaq. Tile 4eta1lea t!!eoueetoa reaer•tas the 

uae ot laprOYet aeet1tlnll enc! 'b• ••• ot •nuree aad 

-renlllaera l»J' tile aMple teraera te preaeate4 in -the 

aeottoaa two ead three ot th1a ohepter respeotlvel~. 

NeYel',heleae, · the J'lelc1 ot the llJ'brl_, Yar1.et7 'BB-3' wee 
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:r.~· 7.,., 1:--i:§!V~,!:cf:·"' 

sr. 
Bo. 

netetla a •• , 

1. pwvsnttop Plots (1971-75) 

A. ImprOYed/HfY 

(Ylel4 • (ltla/ba) 

nrietlea ?.?s• u •• 46 70.60 10.53 12.0S 

a. LMel Tarlettes 4.42• 2.)7 2.11 

c. Pereentese laoree.•e 
et (.A) OYfll' (B) 175 444 S71 

2. b ~~UI ot StiR~I f•£11£1 ' ! !72::2:Z ) 
A. ImproYed/UY 

••n•ttea ).SS ).5) 42.00 4.20 S.)) 

B. Loo al ••nett•• 2.)0 1.10 2.9) 

0. Pereenteae 1noreaae 
of (A) OY•r (B) 154 )S2 182 -~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - ~ -.. ~ - - ... .. - .. --- - -- --

• !beae ttaurea ere tatea from the •Report on aeaea~h 
Work Dou durlq 197.3·74't• Apiealtural .Researob 
Coamlttee, ».P. K.Y., Rabuli aad ICAR, ••• nelbl, p.47. 

SoprttJ Dlreoterete of Acrle\llture. "Dr)' lahllDfl la 
Mebereabtre,• nepertaeat ot Agrleulture 

tMebereabtre State), IatoraetloD Bullettn Wo. S77 
(Jiantlll ). loYeaber 197S, p·p. 1) eat! 17. 
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abaut ).J tt.•• 'hat of tbe trefttloael yerletJ'. 

TberetOH1 the fenera ·talt peraaadecl to 8I'OW th1a Yerletr. 

Tbe leTel at e4opttoa of tbe BB-) Yerl$'J of beJra 

on tbe a .. ple plots ta preaentet to Ta~lo ?.). la all 19 

of "• a..,le teraera oulttvetet the '•Jre orop, oat of 

whlob 17 faraera (aeel'lJ' 90 per oeat) laad ac!optetfi the 

reoomaent1ec1 YerletJ' (liB-)) oa ~elr tana. All these 

t'armera ••re arowlag tile loeal variety or baJt•a rtz • .• 

SeJprt, ·before theJ' were aenaec1 t() grn tho aew hJ'brlc1 

Yorletr. 

Tbue, ao far •• baJ~ le ooooerne4, tbe Dew Yerietr 

baa nbatltu•ed •be ol•, alii the )'leld rete under 

unlrrlaa\ea eoaH tloa he a laoreeeed "'' leaet tbree-tolt. 

2. <;rgup4m 

!be other maJor orop grown ln the treot 1n kbertt 

aetuaoD ls CZ'OllDClaat. Ooaelcterl~~& tbe llndtatlone or •ll• 

tr•ot, 1. •· 1 treqaeat 4117 apella, eto., dl'fleac! aotenttsta 

heye reoo .. uea *• SB-U taprcw•• Yer1e'7 ot srount1Dut 

orop tor oultt .. ttoa taeteat of the preTatllng looal Yarlet7 

like 'Glluasn' or c-148. Tbe reoo .. at!ed tmproTed Yertet7 

(SB-U) haa oerhlD t91atlaplah1D& a&roaoado ohareoter1sttoe 

caemJel'a41 to ~· looel Yerle\7. Tbe Yarle\J' 1e • buaoh tne 

en4 ls wall raalatsDt to tbe 'Tlkta• 41aeeee. Moreoyer, 

-thta la hip rteldtaa, «Jroupt reatateD' elld oao be crOWD 

uder uatrrtc•'•" oc11411 tloa. 'fb1s Tertetr 1a earlier 

uturlq (105 t1ep) tbea t:ba looal atretns llk:e o-144 (144 
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taJ8)• 1 Tbe raaalta o~ tbe de.oaatratten plata aaa eaaple 

plo•• e!aoweft azrouae alz •t•• end aaua41 \wo tt•• laol'e•••• 

7lelda nepeott YelF of ~~· l~QrOYet ••rl•- oyer tbo looal 

oae (t.re~l• ?.4). Bowe .. r, tna Ule •• !'elllle lt ta also 

olaar tba' the Ft•l«1 of pouatnt orop •• Yer'7 poor ( s. )) 
q/ha) OD the farraara plot 88 8011P81'e4 to Cl•oaatretl OD 

plota (aroGild 12 q/ba). Tile ua' llkel7 naaoa tor tbla ta 

ver.r poor epplloa,ton ot phoapha\lo rerttl1zere 'i tba 

seaple taraera. Oa nemonatratloa plots the reoommeadet 

«aaea ot these t~!lizer aloac with the aeoeaeer.r pBOkas• 

Of praotloea bBY8 follow... fta datells re&e.rd!Dfl the 1188 

ot tertlltaera b7 ~••• eaaple tarmera ts d1aouaea4 ln the 

seotlon tbrae of thta obepter. 

Table 7.) sbows tba leYel of adop,tca ot the 

reoo-ate4 l mprnad atraln, Yla. • 8B-U oa tile aalal)le 

fa rae. It la seen ~· the 'ra bla the~ oll17 8 out ot 27 

farmers (epproxt~tel7 )0 per oeat) adoptet the reooamantet 

laaprOV'ed Y.erleQ. The reulnlDC 19 terura oultlyetec1 loeal 

••rletJ' perttoularl~ 'Ohunan' oa tbelr taraa. Areawlae, 

oal7 16 pel' ••• ot tile total la~ utter i;rouatDut, ot wlatob 

14 per oeat waa u1rrtaatat1 an« 2 per out · trrl&ete•, wee 

wader the lraprO't"ed Yarlet7. 

The aole neaca, reportet DJ the -ple fttr•ra eDt 

oontlrae4 t20a the proJeet ortlelela, tor the ••r.r· llmt\ed 

••opttoa of the laproYea Yertetr ot groUDdnut wee leot ot 

1. Ohtet Soieatlat, •Apioqlturel •••••nh aomatttea, 
1974,•, op.elt., p. 29. 
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a.alle,llltr ot oerttflet ••••• of &a-XI atralo la ttae 

dulq tJae refer•••• re'ar, tlaoap the proJeot tenere were 

ooanaoed about the au,.rlorl. ,,. of till a Yartet,- ewer tbe 

looal etntaa. Derefore, It waa falrlJ olear that tllla 

aew •arlet.r ot croUAtaut wlll ooapletelr repleoe tile leoal 

Yarletlea at •• earlJ date tepeadla& of ooar•• oa tbe 

aYalleblll'F ot tbe ••• aeeta. 

). lmr 

l-r la tbe ... , t.,.naat nbl onp la the H -anlt.7 

zoae ot rlabanabtre. Tbla onp ooeuplef al•et 77 per oeat 

ot tile total o11lUYatet area qllder the 14ead:np ProJeet. the 

Yarletr M. )S-1, loeallJ Jmo• aa 'Jfel4aa41 1 , la aUl.l the 

ftll• Yerletr ta the traot. It ••• ot.aen•• oa the aaaple 

plo\a tbat al••' 92 per aftt of tbe total ana at1er Jowar 

••• eooupletl It,- "1• Yel'l•• (Table ?.)). 

Al~ M.)S-1 la a Yazie" wttll aa exoelleat srata 

... ct••• better rtelt (al-.at t!oable la \be oaae of aretaaa 
•• ooapare4 to other tra41ttoaal Yarlettea llke x. r-1s, eta •• 

the trawltaeka ot thla Yade\7 are that lt baa a loacer 

tvattoa ( 1)5 taJa), haa a teaaeaoJ to lota• aatt la aot 

hl&blr fertlllaer reapoaalYe. Tb!a YarletJ alao toea aot 

pertora well at • hl&ll populattoa deoaltr. !be aolature 

extraotloa pattera of M.)S-1 ladloatea two peate, oae at 

the araat crewtb ate&• and \he other at creta tor.mattoa. 

If aolature atreaa la ta.eloped at the la~ter ataae, creta 

tor•'l on la atteotetl oonaldereblJ. 2 

2. IDdlaD Couaoll of Aarloul\arel a.aearoh, -crop Lite 
SeYlD& Reaearoh," IOAB, ••• l)elbl, febnarr 19761 p. 100. 
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fte enp J-altt Jowar, la s~ aattrelT oa reoaataa 

soll aolatva, wbteb puts llalhttou oa tba •••Uable 

aoll Mla,are ~or pleat cl'G~Rb, •• ao aanret ldlowera era 

ceAerell~ expeo'•' after aowlq. Ia orcler to explol t tile 

eYal1a~tle •lahl'e to tbe tullaat poaatble ezteat tbe aew 
-

Ysrle'J of J .. ar to be reoo•nt•IJ to tbta traet 81aCNlf Ita 

«1aep roote4, d1"01lpt realstaat eaa earl~ •tUJ'lq. All 

tt1ael nrala ot Jowar aoul• fulftl tba ebfta retuireaaata 

aloac wtth betas a hllb 7l•l•tac, tertlllaer reapoaat•• 

ant a atable ••rl•'V· 
fflltortuaatelT, ltowaYar, raaaanb to ttaYalop ltat,er 

Yart ntea wltll , •• a-..a ebanote:rt.atlo, to noatt tute 

Jlfal•eaat (M.)s-1) oa t!J7land, Jaaa aot T•t ban r-r•taa. 

'l'ba b~erlt ••rtatlaa of Jowar, pertle11la.rl7 OSB-1, prnea 

uaatal •• lrrlaatef lade. But thee• ware Dot auooaaat.l 

uader aatrrlaated ooadl,loa In tbe reel aaaaon, b .. euae 

ot tllalr poor aotatura anreotloa eapaol 'J utoh laata to 

their laablll" to etea4 rraqueat dl7 apalla. fta oa}7 

aaw strata Wbloh hat at leaat, ea.. ot the requlret 

ohanotarlat.lea, la ~-16•. It ta earl;, uturtac ( 110 

dap)' baa lt.U antaa, ... la aal\ebla to hlp populatlcm 

aeaelt7. .a.• la t•r• ot 7lalt rata, lt ta ...... leaa 

(12.46 q/ha) oaaparet to tba ~)S-1 (1S.21 .tha).l 

). Oblet Solaatlat, •A Report ot the aoaea~h wort 
doDe durlaa 197)-74,~ op.olt., p. ?S. 
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MOI' ... V, St ta neoeptlble to the dlaeaae •Cbanoelrot" 

tt tile aowtq la tel•~• to OOtober, whtoh la treq11ellt tn 

tbeae dr,. treota. 4 Thu, c1eeptte 1 ta ac1YOOHJ bJ the 

exteaatoa aaeaq ullder earlJ' aow1111, lt hea no\ oaught oo, 

aDd ta aot ltkelJ' to. Therefore, tbe eoleotlata ooaeeraec1 

were til'alJ' ear••• the' "aoae of tbe ate ble elld newlJ' 

eYol••• Ye~ettea ot rabl Jowar bad atetletteellJ 

011t•Jlel41as Use tn•tttonal Yarte'J 11.35-1~ 5 

~ua, M.)S-1 (Kal«aac11) eoatlnuea to be the beat 

aYallable ••rle" of rabl Jowar eat ao lsproYeaeat ta lt 

ta la atpt. WI tb ita toll1aaa~ post Uon in the c11'J'l•ac1 

ecrteultve of ii!lla rectoa, the Yertetal poaltloa of rabl 

Jowar ooatlaaea te be ~the waekeat llak la proc1aottoa.~6 

fior ta Ulere 07 poaalbtlltJ' ot It Mtag aubatltutec1 bJ 

aar o·\Jler o•p t~Dder exlatlq t .. llaleal eac1 eooaoato 

ooatltloaa. 

4. D••• 
It hea beu senerellJ ooee.rYec1 tbet the Jlelc1a ot 

Wbeet o:rop are low la tbla -'17 reston. The etat11ea 

ooac1aotec1 at Dr.r ~•~las Reaeerob Statton, Sbolepur 

attrt bute tile poor 7lalta of wheat looallJ crow• to 1 ta 

4. »lreotonte of .tarleulture, Meureabtre. ttnr, 
renlac ln Mabereah,ra, • op. et t. , p. 29. 

s. abtet Soten\lat, "A report ot tbe reaeerob work 
toae turlas 197)-1~.· op.olt., p. 76. 

6. Iadtaa Ooanoll ot Asrloulture Reaearo~, "Orop Lite 
Be 'floc Reaearoh ", op. ol '· , p. 100. 



poor -la\un .-raet1on. Wbeet ••• obaene4 to eztraot 

oa.ly 6S per oeat of eYella•l• 110lature. 1 It ••• therefore, 

••lleYed that a Yelietr ot wbeat oepeble ot eztraottac aore 

,.._aatea• ot .. tatura woulc1 to better uaaer tbeae 

oeat11 ttoae. 

Conaldertac tbte eapeot tbe r.pert .. at ot ~oalture, 

Kabereatn etYoeatet the BrV YerleUea like Kal7eD Sone, 

m-s9, NI-747-19 and »I-5~39. tor ~ble 417 recloa. Tbeee 

••rl•tt•• ••• ct•• better Jiel4a under untrrtaeted 

ooot1tt1oaa. It ••• also obaerYet!l at tile ~ reJ'IIdog 

ieee•~ Stetloa, Sbolapar that the .olature use efttol•••r 

per ,., ••• tbe bllbeat la the •••• et ial7aD-eeaa ••~ 

Nt-54)9. Tile ~lela pertoruuee of tJa••• yarlettea ••• elao 

euou.re&laa •• eoaparect to looal ••rletlea .tfeole 7.4). 

fto.P tbeae HYJ Yerletlea ot lllleat save be;tter 

Jlelta •• eompered lta looal Yarletlea, the fr,rleD4 

aoleatlata ••••n•4 t~et the Jtelaa of wheat orop, ln 

ceaeral, en alpttloanl7 lowr (botb uter lrrisate4 ••• 

udrrlseted ooat!lt tloaa) ln till a 417 rectoa •• ooaparet to 

rabl Jowar (M.)S-1), 4ue to the poor aoleture extraotlon 

oepaet tJ ot Use forMr elld other ellMtlo reaaoaa. Oil 

feacaatre,loa plota It ta observed that \he Jield ot 

uatrrtaeted Jowar (~.)5-1) la alaoat double the Jlela ot 

• ~ wbeat (EalJaDeoaa). We baYe oalo•letea tbe sroaa 

1. Oblet setentlat, •Report on tbe reaearoh work aoae 
dal'luc 197,.-?S", ep.olt., p. 20. 

'· Cllet Soteatlst, ~Report ot the reaearoh wor~ 4oae 
tarlas 197)-?-·. op.olt., pp. 48, 76. 
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' 
laeoae hoa 3ower aaa 1dleat ( ,., adrrtaeted), •• \he 

tttn~ere wlll ulU•tel.J' ooultYer the luoae aapeot Wlalle 

a eel fltq wbleh oJ-Op M arow. !he tate uow "'•' oa 

deaeutraUoa plo\a Jower (M.)S-1), lf pOWDIDatea• of 

wbeet (ialJeDeoaa), woul• al•• en •~tra aroaa taea.e of 

ita. t1 51/heetan ('!able ?. S). ~lac ta•o ooult!erattoa 

tbla aepeet the "t .. pan•Dt of Ap'loalture, llehareahtre 

atroql~ advooetec! Jowar laateaa of •••• orop tor tide 

1.~ leaa traot. 

ov oalouleU ODa about t~a• enra 1DOOM that tanara 

•1 set lD oulttvatloa ot Jowar (tr.)s-1) retber tllaa wlleat 

(ltlllJaasou) oa tile lteela ot c1ata fa• ••ple tenere la 

leea deolalve. It ••• touad tbat ••ple taraera ._l' 
a!llt\1 D& to jonr rathel" tbaa wbeat W01ll4 aet an extra 

laeo• ot a.. 240/beotare (Table ?. 5). fte poteatlel 

looreaae oa the baale of aeaple ter.a le --.b leaa thea 

at trllar oaloalatlou baae4 ou the ••'• t1'011 de•ooatratloll 

plQta. Thla .. , baYe reealte4 ~ the tlttereneea la tbe 

peok8&8 ot praotloea ... , for Jowar .. ltlY&tlGD OD 

deaoutrat101l plota eact tJ&e ••ple tel'IUI. lfo .. eoTer, tale 

-11 ••ple alae of ut .. rt.ce,et wbee\ ( olll.7 4 tenere) 

oompaHc1 to ul~rtce,•c1 Jowar (S2 oulttvatora) eea lte \be 

•aa*her reeeon ~or thla • 

. hrtberaore, wl\h reapeo\ to etop,l·oa of HYV wheat, 

la oar ••-.1• l' te~r• oul\lva'ed wbeat orcp, ou' ot 

wbloh 22 feraere ectop\e~ reeo.meatec1 BtT wbee\, eapeolellJ 



sr. 
••• l'tel~alue 

Q/Jaa , ... ) 

MtteraD­
•• la crou la­
oou (l•W) 

b. 
._. .. -~ ... ,. -- ~ -.. -._ ....... - --~ -- --.... ., -~ ..... 

1. »•oaatretloa 
Plot a 

.&. Onta u •• 46 Ut07.50 7.75 1)S6.2S .. '"••r 70.00 700.00 •tl 

0. -total 2W7.SG 13S6.2S 11 ''· 25 
2. oa pl.,_a ot 

••ple taJ'IUtre1 

•• Oral a l.Sl /t41.2S ).SS 621.25 

B. I' odder 42.00 420.00 Rll 

o. to••l 861.50 621.25 240. 2S. 

~ ~ ~ --- - - ---- - ~ ~ ~ -- ~ - ~ ~ - -- ~ ~ -- - .. 
Ret•• ... ., - a •• , • a.. 17S/Q. 

lawer •-· 125/~ 
lower toc!fer • 1t. 10/~ 

w,..aaoae, oa U.ell' tana. Areewlae, 6S per oeo' of tlae 

1••" ••• 111lter Hrf wheat ••' ot wblell S5 par oeo.t ••• •••l" 
trrts•••• wtaeat eat oaly 10 per ••• ••• uaaer uatrrtaat•• 

wb••'• wblob aaela ooatlr.e the' taraera be•• preterrea to 

~eke tbeae BfY wbeat eapeotally OD trrtaatef lea« ~•••••• 

or Ita pool' •tature eztreottoa oapael ty. oa tbe reaatalas 

)S per oeat et laac1 looal •erteUea like Banal, Daplt, -eta., 
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were .. ltt•••••· It was obaeryed at 'he tlae of peraoaal 

tater.l .. wttb tbeae tar-era, the\ lh•r prefer •• ou~tlYate 

looal Yal"lettea oal:y t• lloae eoranapttoa, •• ~.,. flat tile 

quall\7 ad tane et UleH leeal atmu ~tetter tba• or BYV 

wheet. 

§!!wtM UJI 

we .., aaw aua up the obaerYed raeult• of the ••• 

v&rtetal t~oveuata 81J6gestea b7 the Reaee7ob StnSoa aat1 

the utaalcm •seney tn tbe 11Dlrrlaate• laaas. Tla• ••rl•'•l 

lsprOYeaeata R&K•etad la raaert to tlle two ••Jor tharlt 

o~p• la the area, aa .. lJ S.Jra aa~ Groua4aut haYe pro••• 

elcattloaatlJ' .uperior aa4 ha•• been well reoelYad b.r the 

tarmera. 1tle b7"brl4 baJra v·a~l•tJ st vee •' lea at tuee 

tol4 lacrea·ae tn peld r .• ,. oa the terraera' ttelc1a eaet t.y 

1976 aoat termer• haa mtehed oY.cr to thla ••rl•t7. It 

le b7 aow ~e eooepted Yer1ety eac! t.be aroaa •• well ea aet 

laoo• tl'oa baJl'a UJ' lte aeJt te llaYe lureaaea -,. at le••• 

)00 per oeat. 

Ia nc•~• to tbe aew srot:ta«!aut •••t••:r la Jdla:rlt 

aeaaoa tbe experteaee ea the tarmera• ttelda ls Y&I'J' 

aetlafl'!OWZ'J' aad tlaere le e 100 per oeat laorenae ln 81'0•• 
aa« ae' 1ae_. hom tbie. The etopttoa or •ate yarle':J ••• 

alaw· .. rel;r beoeuae ot 1n•••qu•t• aYalle~lltty ot aeed, aaa 

lt la reaaoaable to ooaolude tbe' _.e awltob oYer to the 

YW Yerlet,- will bo eoaaplete at ell ee.rl7 e!ate. 

Beetdae • )00 u4! 100 per oea~ laer•••• la protwottoa 
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and tuo• tna baJre au croaattau' respeottvelJ, the a .. 

Yttrlattea aJ-e expao~ec! ·to rectuoe the 7ear 'o year 

tluotue•t ozaa ta 'h• pro4uotlon eDt taeome fi'Oa tbeH \wo 

khartt •~J• dua to their areeter eMlt- to atentt ec1Yerae 

relatall oondttloaa. While tt baa no~ been poaatble tor 

ua to measure tllia on tile 1"armere' tlel4a, 1 t 1a neoeaaarr 

to keep \hta ••••• afqntaae ta •1••· 

1\Jralag to itobt aropa ta tbeaa dr, agrloultural 

nateaa, we, beweYer, tlnd ~ Yialble lapttev••••• tu \be 

a¢oultural proc1uo\1oa ant! !DOOM poalttoa. Iade .. , the 

rea .. roh aoleatlate ba ... e aot beea a&»le to tYeYelop •DJ better 
. Vl 

nrlettea for tile •Jor r&•t oropa ot tbe reclon tbaf what 

were alreeliJ belq arowD by tba tal"llera. Baot Jowar wld.oll 

ta the dOid•at erop aot oal7 ta raol aaaaon bu\ 111 the 

total onp •r••• of ~e restoa, la under ~· well­

es•abllabe• verte\7 llaltucU (M.)5·1), aad ao better 

vartettee ~an thta were e .. tleble aDd oould -· a4vooate,. 

fte ••• ••• ~· poat 'toa ln regard to wheat untter 

ua!rrtae\a• eoatlttloa, where the uw B!Va were aot 

pertleularl7 auperter to \be treat\toaal Yartetlea, eed 

\heretore be• DO ebeaoe or e~enalye atopttoa. The new 

HYV• tn oeae at wbeet p~o••~ aupertor oal7 uader 1rr1seted 

80A41tloD aDd a•opt!oa W88 ,ut•e faa\. But -0\b ezta'lD& 

••• poteattal 1rrtaatton ta \baae dr,r laata le azt~a .. lJ 

1111lte4 eat •ll••' ts no' \be ant laportant orop uater 

t:rrtsa·tt oa. Til••, ta the ra bl eeaeoa ~•r• ••• 11 ttle 
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tap~OY-Dt Ill produettoa 884 taooae peaalble 1D tbla a-q 

earlnl\ural real oD. 

Tbere we~• a tew other n ... r eropa, ltke eaDtlower, 

eto., etYooated b7 \be reaearob aoteuttata and exteneton 

workers, but \be atopt.toD ot ~·•• nc1 the ezperleDOe with 

noh ol'Opa b7 tanera· na ••I"• 
ID teras or nrtehl laproYe•at therefore only two 

khal"lt oi'Optt, HJI'8 all4 croundaat, abowett el£D1tloeot 

tureaae in procJuo,loll aad 1coou ana therefore tbelr replcl 

a4optloa. A question aa7 tbell ertae: what la the 

poaat~tltty that due to al~tttoant taereaaea ln the 

returns per aore.trom tbeae two kberlt orops, end somewhat 

area,ter aeeaonal etab111 t7 tn tbelr ylel4s, ao-.e lencl now 

pu• to other kharlt o.r even rebl oropa 11187 be trenaterrea 

to one or other ot tbeee two klle~lf ol'opa7 A oeretul 

ex .. taatloa ot thla queet!oa ausceata yorr little auoh 

poeelbllltJ. Tbe reaaoas ere .. tnlJ two. In the ttrat 

pleoe, Jowar la tbe •ln rabi orop. The rtelcJ rete ot rebt 

Jowar (llaldaatt) ta at lea at aa blab ••• or aoaewhat blper 

thaD tbet ot tile hrbrld ba~n YertetJ now eooepted bJ 

taraera. Prtoewle• alao Jowu tetehee a Jltper prtee thea 

baJra. 1~1• 1••••• little laoeDtlYe tor tarmere to awtteh 

lall4 tl'oa ui&C1er re~t Jowar to kherlt !l7brt~ baJre. 

Beooadly, groundnu~ requtrea lllbt or 11&bt-me41ua aotl to 

taollltate haneatlD& bJ \lproot!D& tbe pla.nta. Moat lanta 

wuter reb1 eropa llk:e Jowar ea4 wheat are aot of auoh tne. 
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T.bts aeYe.elJ ll~te tbe poeetbllltr ot aa7 sJsatrtoan' 

t•r•••• ta aoreaae ulld&r groantmat at tbe eoat or eorae 

re.bt erop8. ot oourse, ~er to ~er tlutuattoae tn 

proportion or area ~er kherlt eaa rebl Ol'"Ops ~~e ~ 

rluotuattau la ft!atall te normal tn thla regtou. BQt a 

loag tera srat ... tto abttt ot aoreace to tber!t o~pe due 

to !..lllJ'JlOY••• ln ~lelc!B et the kbal'lt oropa ttoea · aot 

appear l)naiatac. 

iJd.81' tbeee e1 rouutaa.oea, the total e:Epeot.e• 1mpeet 

ea ten procluotiOD of ~h• aew Tarietttta ln'trc~uoed wt tb tr, 

eartoultual resto:a appears rather ~1. .lbarlt baJr• anc1 

fll'OtlUD\It ocaeQ~. S.JS per aent aaa 9.66 per o•nt reapeot1Y8lJ 

ot ~ • ere•• oroppetl area ot the proJect. 9 A )00 per oeat 

1noreaae la proauotion and lnooae t~a aeJre end 100 per oeat 

taoreeae Ia ~-· or &J'011Rtaut wlll leaa to about 28 per oent 

1aoreaae lD tQhl eploultus-al produo&lOA tn the reaton 

(aa•watuc the1J the total protuottoa/lnooae · tro11 vonoue 

ua1~ziga,ed o.op• 1a ln prBportton to 'be •~~• unfer ~••• 

orope). ft1le tor • poor egrloul\ural reston en7 aaoh 

d•ttalt• l•prevemeat la uaetul, lt la ver7 small, parttoulerlJ 

wheu oo·.,·~·· to . the apeo,eoular lnoreoaes 1a the sr••• 
r••olut1oa tl'ee• • . oae ttnf!a that the teobnclosloal 

1&JI'OYCtaeat• la 4J7t•nlas reate•• hola small thoup poal •t•• 
poae1~111t1••· 
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2. Jl! tf \M!ft!4 lapl!Mp\1 lit WblD!lJ 

oae ot the na80as fer the low rteleta of eropa 

(low~ ta tbe •••• ot tllta reatoa) la laactecaute plaat 

pof'llatloD. Jandq ••equate pleat popul.ettoa ••• 1 ta 

ualtona etletd •ttoa ea the tltlc1 le aot MBJ" uDc1er di'J' 

ta.atac eoa41tton. Gae poaalttlt reaeoa tor tbla la tha 

taautttot•a• ooatao' ot •••• wltll aoll panlolea renl,tac 

ta tallve or ceftdaettoa. Aaotbu reaeoa Ia tlae lapropa~ 

tlatrt e.\1\toa ot •••• ao• w1 til the llelp of tactlaeaoua 

(loeel) ,,,. trilla. ta41ceaoua .. ,.taa •••toea (looalll' 

katwa •• feepllea, lloflbur, .-..) are aot oapeble of 

pon•tac ualfor.a ftpth ot aowtua •• proper flatrlttutloa 

of aeet. !llla renlta Ia PPP7 plan ataDd ul•tuttlJ 

renlUac ta poor 7ltlda. . atatlarl7, with the leeal 

eeedtq ctenoea "" •••• eat ter,tltaer oaaao\ be t1rlllt4 

•' \Jle - ''• wltb teatreet pl ...... ,. 

By u.atac lQro••• •••ttas t!e.Soe, tbe taeattoa of 

ua1 fora 41atzi bu\toa of •••• ot t '' plaoell!at at 

8pproprlate deptb oaa be aolYed; a\ tile , .. , tt .. 

tentltaer ••• be plaoet aloas wt'b aee4. By ooapao•taa 

the J'OW wt.tb apeotell~ 41eriaett •obaatn., nola •• paokel' 

11lbee1a or blete bell tad the aeecl 4111.11, t' wou.la be 

poaalble to l~uo• better ooa,aot be~••• •••• aaa eoll. 

Moreover, elaoet ell tbe taproYt4 aMddrllla "" laelphl 

in alatralataa the ooat ot aowlq, •• a reault ot 

al-.sl tueoua aeettt q, terti llaa•t oa eat OOY!JiD& 



opez-attoaa. 

Tbe ezperl••••• oa 'be uaetulaeaa of tbeae t.,z-owet 

aee41D8 tevtoea ower loeal aeettrllla hat1 been oarziad out 

at the t D17 Penal a& Reaeai'Ob S'a\toa, Sbolapur'. ftle 

renlta of eowlaa of rabt Jower wttll tbe tapnvet1 aae looal 

•••ttlrllla al'e preaeatec! la Table 7. 6. The reaal ta ebn 

that uae ot 'lfaberaallua -tokea Yaatn' renlte4 1D taor .. ad 

srata rtel4 O'f'er ltldlsuoaa ae .. 41'llla to the eneDt or 

ebou\ 19 per oaat. 

!be data reaartlaa tbe atoptloa of tbe lmpro.et 

aeetc!rllla muJ etber l•prOYetl laple-ta aat . uoblae17 -,. 

the ... ple . ,.._ ... ta preaeate4 ta ?e~le 1.1. tt ahoa14 

be aotet1 here tbat Uloup the t.,rove4 laple•ata eat 

.aebtaer.r et1vooatet1 •r the reeeareb eat ezteaatoa aaaaotea 

ooDatetet1 ot valioaa cterieea like taster, apraTer, plGupa, 

obat eutter, eto., •h• proJeot oulttYetora p11t •re eapllaala 

OD tlle laprovet1 aeedtrllla, •• tt ta tbe lapl .. eat of baato 

aeoeaat- tor l•t>rovlq ~· ~alta of 'be oropa. 

It ta •••. ti'OII 1fable
7 'J that, of tbe \otal Maple 

fai'Mra, t.e. 57, •• •••1 •• )4 (60 per oeat) bed uaet1 the 

t.,._.. aee4ctl'llla apeotellr teataa•• tor •r.r 1••• 

••Ltt•e•toa. AmoDC tboae wbo uaad tbeae laprOYa• 

aeadtrtlla 29 (app~oxt .. ,el)' 85 per OeDt) felt -8Deftttet1 

"fl'Oa 1 l aad tile r.•alatq S ter.era (aearl~ 1 S per on\) 

•'• '•' that tb8J bad aot beaettttet troa tbe uae of 

t-.rOYed aeee 4rille. I' la alao· obe• rvet \he' • alaa~le 
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n111ll»er or ••ple teraers, 1. e. , 2) (aeerlr 40 per •••) 

"" -ltle to de the tapnYed aeed4rllla tbn&h ••••,al 
O't the• were ooaYtaoec1 a ~tout ~. po,ea,lal beet! te of 

tbeee taprcwet eeedt1rllla d •-•·•l• the loeel oaee. t• 

ta aieo eleer boa \he TeOl.e 7.8, tllet, 011t ~ the 29 

termers beaetltted hoa tile t~~proYed ae.,artll •• uar 

•• 23 bat pueheeed the t.,roYd aeed411.ll '18" rent­

S.et1er' froa the proJeot et a ••~al.4Jteet1 rate (the exteu' 

ot RbaliJ ••• SO per oeat}. or the reaetrat-.. two 

taraera hal blJ"ef t• tro• ••lahbClUre - eat toar tenere 

bad blred tt· fJ'oa tbe proJeot atore. 

ID the . •••• ot other taproyet lCQleMata allt 

uob!nerr, Yla., ploueba, apra78r, ehatt outter, e•o., 

oat of tbe 29 teaere t.eaetttted, olll7 2 lle4 hired these 

taprGWel laple .. ute eat .. oblaer,r tro. \be proJeot atore. 

or tbe r ... latq '1:7 temera 18 hat parohaee4 oDe or the 

otke~ laproYet lapl ... ••• r..oa \be proJeot store at 

aubatt1leet1 rate ead 9 teraera hat parobeee4 theae 

lmpleMata, oa tbalr oR, t. e., wltllma' ear nbal47 troa 

the proJeot. Of tlle fiye termers wbo uaed Olle or tile 

other l•pi'OY., lapl••ata, ltut tailed ta derlYe uy a.eaen' 

trom 1\ two ·bet pureheeea tbese 1•pl ... D\a t~• tbe proJeo' 

atore et aubatttael r•'•• an6. the rematatag ) termera had 

-puroha .. d tbeae, partteularl7 plou&ha, oa tbetr owa. 

All but oae or the sample tel'llere who bed purobeaed 

the tmpro.ea ••-'•rlll were larce eacJ .udl a fenaera ( •1 'b 
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.are tbaa 10 ••~• ot oul~lYatet land). IDdeed twe-thlraa 

ot tile lara• tenere aad oae-thtra ot the •tllllll taraera 

la Ute ••ple bad alreaty parobeaec1 tilts ••.,·clrlll. The 

••• na the oa" Ia reaard to De other 1~••• lapleaeata 

ac1YOOa,ec1 ~ ~· naearoh-oua-eateaalon •••••F· 81sllar17a 

fJ'I'I' ot the tal'll.are wllo blret la the .. lapl-.ata, aoat 

wre lerp ana ••tua tarMra. Tbe -11 termers 1a tbe 

••pl• wel"a aot Yei'J 11UOb la ~e plotue, thoucb ou ot 

thea had alao pul'ehaaat.f a ••••J:-trl.ll. aat touat 1 t useful. 

Moat ot the taman wllo n••• or Jalre4 ana uaea the 

aew •••4 trill ad other lap1eMata touac1 ~·• aaetul. It 

more people bat Dot pqreh•aec1 lt ao tar, lt waa pertlF t!lle 

to the ••17 hip prlee ot \he uw •••• trill. It eoet 

BI.~SO/- • plaoe, •• ecatut S..100/- tor tile looal 

••••-artll. The state ae•• a SO per oant euba1d7 oa 

pvohaae ot the aew tapl-ate. thla la aun to pereuatte 

all lara• tamara ant eYeD ••7 aatla tar.era to puoeheae 

lt. Illdaect, eo• be• alrea4;r panbaaea wl thout the 

aubal47. BoweYar, moat .. a11 tar.era aad eYeD -. .... 4lua 

taraera UJ tllld Ule prloe too hlp, •••n w1 th tbe nbalc1J'. 

'fbe7 would peter to rea\ lt lt tba~ oea; tor ua~ ot 

those who bad aot aaad t• were aaYar~beleae perauada4 

about lta uaet.laeaa. The dltt1ou1'J' wtUl reYtalq ••• two 

fold. !he faraera wbo bad alreadJ purob•••d tbe tapla .. a' 

were raluo 'ant to hire 1 t wt tor tear ot lllle-uae eat 

duace. '!'he enene1on aaeaor na· tile oal7 eouree ot 
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ren\tq; ad Ule «eta abow · that aaata lara• aaa M4lua 

tenera •d• areater uee ot tbla taotll\7. Tlle real 

problea here ••• •ll• ••U aullber ot uw aeet-cJdlla 

aYallal)le w1 tb tbe •a•DOJ - oalJ 1S. llo woa.ter tbell" ••• 

woul• be llat te• eDt ~·' too to the lel'&er taaera. Ia 

rlew ot Ute hlp ooet, 1 t weultll be D'"eanrr 'to heYe 

larger auaber ot aaob laple .. n~• avatla~le ~ bl~ with 

tbe eneaalon acenoJ/Yillace ooopel'atilve/ar•• paaohaJa\ ao 

tbat. ••11 eat •tlua tenere •r uae 1 t reculel'lJ. 

YluaelallJ lt UJ' aot eoat the GoYet .... Dt aore 'thea the 

eutta1«1J procra ... 

1\tr,heriiO~e, lt ••• the ceaer&l oGaplalat ot all 

the l)eaettolel'J .tenere tbat lmproYee1 aeettrllla l.D 

parUoular •• well aa the · ploupa er. too luta'f7 \o operate 

willl the help ot a pair ot nllooka. The;r woulcl cte•tre 

tbeee lapl-Dta to be aoMwbet llp\er. Seooa41J, the 

ttateaoe betweea two rewa la the oeae or tbe t.,ro.ed 

aeeter la 4S .... , par,toularlJ ia tbl •••• of the Jower 

erop. Tbouab tbla tee.llltetea eoq 1a\eroult\111.ac 

operatt .ona, lt l'eaulte !n leas todGer Jlela ad Jaeaee la 

aot popular •011& ~oae oul tlYetCJra tdlo we:re ure 

1atereatea ta to•••r Jleld, for tbelr ~atrr aa4/or eat .. l 

lnaabaDdl"1 buat.aeaa. 

'l'he ut renlta or the eaquli'J' tato the atopttoa of 

the aew laple .. ata te that \heee !apl ... ata haYe prowea 

uaetul 1uu1 aooDel' t!:aaa later soet ·lerc• eat MQ Mdlua 



tei'Mn 11111 •• aat u•• these. 'l'be uaa of 'he taplaaata 

.,, •• -11 tane2'a wt'll 4apea4 larsel~ ea bll"laa teotll\7 

et \be eo..aDttr leYel. !be azpe2'l..a,•l aata bat ebowa a 

19 per oeat laprcw ... a• ta tbe rtelt ot Jower •• e r•nlt 

of ~· ••• of tlleae l•pla•ata. we bYe attetlpt•• to 

•••·nre tile. t•peot ot laprowae aeea•l'llle oa Jowar rtel•• 

b)' oeapaliDS 71•1•• oa ae tana wile hat u••• tlaeae ·wt~ 

tboae 11bo lul4 aot ••••· It •• obaene4 that \he :rtelt! ot 

Jowar ... touDCY \o t»e '9 pel' ••• hlper oa tba sample 

tar. ualac laproyefl .... drllla •• oomparecl t() thoae wllo 

he • aot uaet t t. The laore•atel )"lel4 obaern• oa the 

a .. ple tar.a appear •o be almoat equal with the re .. lta 

ot 'be .eapeli .. atal plota. It aboul•• boweyer, be aot•• 

that the eattre taoreaa• oa ezpeziaeatel plota oowlt be 

aaorU»e4 to Ute ••• or laprovet. aee4tlr111a wblle the 

obaervd iurealle oa -ple tens t1eaota tba lmpaot of 

laaprwea ••e•dlilla alctac wltb other apoaoado praotloea. 

we were aot ta a poaltton ~ .. aaure ibla t.paot oa tbe 

tenten• ttel«a, b~ at le•at e S M 10 per oeat 

laprov .. ent la rteld •1 be prea\l•• Ia n •• of tbe 

tevollrable ••apoaa• at the tsnaera to tbe re,ber ooet17 

tapleaat•. 
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. -~ ~ - ~ ~ - ~ ~ ~ - ~ ~ ~ ~ - ~ - . ~ - -- - -- - ~ 
s~. Tne ot eeet •rtll aaed J''tt '''Ji''') 
No. ra aa ofde~ 

1. 

2. 

). 

~. 

s. 
6. 

IDflpaoua aeet trill 

S..e,lk aeed ~rill 

Acrtoaltural b&lu•r' • 4!'111 

lfaberaabtre TokeD YeDtra 

IuteraatlODal aeed 4~11 

IDtttaeaoua aeet 41'111 wl 'Ia 
plaat poiQlatloa ••~•atet 
\o 72000/ba after 3 week• 
ho• •owtac 
aoble aeea tJill 

12.1 .. 

1).88 

12.84 

11 .. 47 

12.66 

12.76 

12. S7 

41.)2 

48.)3 

u.os 
45.42 

U.26 

31.42 

14.?9 

Soucun "A report aa tbe naeenb '~k ttone ( 197)/74) " 1 
Oblet Solen,let, All IDdta · Co-ortlaetef! 
Beaeerel P~Je•t tor n., Laat A&rloulture1 
Sbolapur. A&rleulfiura1 R••eareh Caa.!ttee, 
llehat• Pl\111• Kriat vt•r•1eeth1 aua.rl ... 
Iadtaa eo.DOtl or Aarloultural ae .. arob 1 ... "•11&1, ••• ,. 
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t~) 

""' z. 't I=-:5 :UC:1:Ltr= ::.tit~t:.• 
- - - - -- ~ - - --~ ~ -~ - - - . ~ ~ ~ ~ ~ ~ -- ~ ~ sr. •.. -

Ylelt 
(Q/ha) 

~ ........ ., ........... _______ _.., ......... _ 

1. 

2. 

). 

r.,r•••• •••44rllle• 

Laeal ... , fl'llla 

Peaea,qe laeneee of ( 1 J 
aboYe ewer (2) 

, .. , 
).2) 

''· ,, 
- -~ --~ ~ ~ ~ - - - ~ -- ~ . -- - ~ - -~ - - ~ - ~ 

• •l•• ta~n taad '~••• 'lfabanah•ra !'okea Taa•re' 
••• the relldataa 24 tenere had u••• the '18" 
rent-aeatu•. 
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- ~ ~ - - ~ - - ~ - ~ - - - - - - ~ - - - - ~ - - - ~ - -~ -~ -Sr. Btae P011P 
No. oleultloa­

"loa 

1. o.ot to 
10.00 ..... 

2. 11.00 '0 
2S.OO ••n• .. 

). 26.00 ao••• 
llllcl ...... 

~••• \be ttaef \be lo' uaed 
Iapre•., lapreftd tile 111-
lapl-ll- lapl•-- JI'OY .. 
ta ead ta Mit t.,l ... D-
fOWitl ••• ,_.. ~• •• all 
•••••r better 

1 ( 12. SO) 1 ( 12. SOl 6 (75.00) 

to (4S.4S l 2 (9.10) 10 (4S.4S) 

18 (66.67) 2 (7.~1) 1 (2S.92) 

'totel 

• (100.00J 

22 '100.00) 

27 (100.00) 

7ot•l 29 (S0.&8) S (8.77) 2) (40.)5) S? (100.00) 

(~tsarea la tbe pareatbeaea ahow peroeataae 
'• the _.al) 



'reble 7. Sa 

- ~ - ~ - . - - . -- ~ - ~ ~ -- ~ -- ~ ~ ~ - ~ ~ ~ - - - ~ ~ ~ -- - --- ~ ~ - - - - - ~ - ~ -
~. •• Stae-crcnape treed the tmproTec! ?aed the fmprOYef <~~a;•D&t tfaed \he other traea the otlaett Gr••• 

olaaaffto•- •••• frllle oad •••• •rtll ~tu• ~otal laproYe• taple- bapro••« tap.le- !otel 
ttczaa beaeft\,ec1 ti'08l aot tumett,tet! (5•') •••• aatt •obt- •••• aat uoht.- (12+ 

t' ••17 eat beDett- ••17 nt DOt 1 ') o.a.a Blret total OWDea Htret! ~otel •~•« t.ea t' beaetlt\et 
owae• Bt~ed !otel Owaed Btref ~otal 

~ ~ ~ - - ~ - ~ ~ ~ --~ ~ - ~ - ~ . - --~ --~ - - ~ ~ - - - - ~ - ~ --- - ~ - -~ ~ -~ --
1 2 ) ' 6 7 • ' 10 11 11 1) 1S 16 - - ~ - - ~ ~ - ~ . ~ ~ - - - -- - - - - - ~ ~ - - - ~ - - ~ - -- ~ - - ~ ~ -- --- - ~ -- ~ -. 

A. 0.01 to 
10.00 ..... ' - 1 - 1 1 2 1 - ' t - 1 2 

a. t1.00 to 
2,.00 a.erea 1 J 10 - 2 J . 12 10 - 10 2 - 2 12 

c. 26.00 eene 
••• ebOYe ,, ) 18 - 2 2 20 16 2 ,, 2 - 2 20 

--- ---- ---. - --- ----- ... - - --- ---- --- -- --- ------ -- -- - .. ,..,.1 2) 6 19 - ' s ) ... 27 2 29 ' - s )4 ----- -- ---- -- - -- --- -- - - -- ----- ... -- ----- ---- --- -- .. --

N ... 
N 
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). VI! 2f MIJl!l pt tertlllJeEI 

All dr,r lent aolla ere poor la altros.m eat aoae of 

the• ere elao poor ln p•oap~orua. 1 The 1oll1 of the tree\ 

uaaer atudf ••• el1o aetflelent ta Dttrogea and Ia oertela 

pook•tl pboapbatlo e1ettteteaoJ haa elao 'beea obaenet!. Ia 

order 'o oorreot 'tbe1e c1etf1olenolea, attroa•Olla aad 

pho1pbatlo tertlltzer~ were trle~ on vartcua oropa at the 

n17 :raabac Re1eeroh Statton, Sllolapur, wb1ob reeultec1 ln 

e aub1teatlal laoreaae la orop 7telc1 of alaoat all oropa. 

It wa1 alao obaer.e4 \bat \be Jielda of rabl Jowar, 

aattl.ower, oottoa end be~r• laoreeaett with SO kc.l/ha 

uader uatrrtcete4 o~pptaa. The trlalt (ezpert .. atl) 

ooaduotec1 on reaeeroh ate\loa thowe6 tbtJt the tuorea1e la 

the ~oae of attrocea b!JOad 50 k&/ha ou aotl depth between 

)0 to 60 •• la deft Dl tel.7 uaeooaoato. 2 

The Reaearoh Statton also d1aooYered tbat the 

ae\hof ot applloatloa ot tertlllzer1 11 •• laportant •• 

the <ta.eatl '7 of tertlllzera applied. Slaoe the 110lature 

ta the ltattt.ac taotor, the fe:rtlllaera h••• to be applied. 

neoeaearllJ b7 proper plaoeaea,. Tb• fer,ll1zere baa 

1. ICAR u• ITlBO, •crop J.lt• Sa•1&& Beaeenb lit, 
Op. ol '· p. 111. 

2. Oblef Solea,la\ end Soil Speotallet, "A brief note 
OD the WOK c1oDe at the 1'17 lent. D8 Reaeeroh 
Statton, Sllolapur•, op.ott. p.4, s. 
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aeoeaaerllF to be eppllec! at tbe ttme of acnrtas eea there 

ta eaoasb aotature la the aotl.) Applloetloa of 

tenlltaera et the tlae ot eowtac 10 ••· below the aol'l 

avteoe elld preterei!JlF S ea. below the aeecJ wea fOUilc! 

aoat etteott'M.4 

we ulltlereok u exerotae to t1Df the obJeotlYe 

teotora beblad tbe reoo...adetton r-..r•tas attroaea 

eppltoetlon (1. e. so ta. K/ba) aete bJ tbe aeaeeroh Statloa. 

We were aou what h111uttoappe• aa we tellec! to c•t the 

neo••••l'7 aoll tJPawlaa date atKJut attroaea epplloat.loa. 

Anothe-r c1lfttoultJ we ••• eoroaa la at.out fta•tag ima 

etteot of altrogea applloetlca lnctependeatlJ, beoaue tbe 

obaeryej rtelt taprov ... ata rep:reaeat ooablne4 etteot of 

at troaen appltoatt·oa eac1 the ••• or liiJ)I'OYed •••• c1rllla. 

In orter \o 4eooapoae tbe obaer.ec! 7leld pertetatoc 

to • N' appltoettoa aaa the uae of aeatl ctrllla, the tollowtq 

•tlloa wa uead. All touat1 ln aeotton - 2, tbe extent of 

laoreaaa ta tbe 7f,elt1 ot oropa throuah ~· ••opt! on of 

lmproYecl aeea drtlla waa 1~. rn other worc1a ln the 

abseaee of the ua ot ilapOYed •••ct c1rllla the anent of 

posatble feellae ln Jield woul~ be 1~. ~ •• tbererore, 

). Cblet Sotaattat aad ProJeot Ottloer, 8 Blue Prlat 
tor eetlon aDd Ylalca tor the fUture". op.ott. 
p. ''· . 

4. Ohler Solentlat end Soll Speoteltat, •A brlet aote 
on the work ~oae at the nr,y ~aratna Reeearob StetloD, 
Sholapur•, op.ott. p. 4. · 
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c!etleot•• tile obaened ytelta at. yertoua '.. v··---· to 

t~~at ennt. 

Suoh aa eze .. tae ••• uadertekea tor Jower ead baJre 

oropa 0, u.taa \be Reaearob StetloD tate. T.be total per 

beotere tao.,_ was plottect aaataet the ooat 1nyolved 1D 

appltoatloa ot 41ttereut 'H' levela. It waa touaa that 

the Jowar tu- ••• •zlaa at about SO q.B/he whtob Ia 

oloae to the optt•l 'Ji' 4oae reoocm.ented bJ tbe Reaearob 

Sta~on. Ia tbe •••• of ~•Jra the opt;t.a• 4oae wblob 

ecml4 stYe aeztau pezo b.eotezoe taeo.• ta at e large 

Yarteaoe troa tbe reoolll!lellde4 op,lu. 

we hen ufe en attempt to oempare tbe reoouaeaaea 

toaea ot terttltaera wltb the eotuel tertlltser oouauapttoa 

b7 the a .. ple teJ"Bera. Tbe ooapaJiaoa will be .. ae 
oropwtae. !be tate regerdtna the eropwtae per eore plant 

nu~teata (B.P.K. j ooaauaptton bJ the aaaple taraera ta 

presented tn Te•l• 7.9. 

Lookla& et the ~able, the ~eaerel obaeryatton ta 

tbat tile llltresea ooDau~~p,toa ot alaaoat all the aeJor 

uatrl'1gatec1 oropa waa ••r7 pooJ" aa ooaperect to the 

reoe.aende4 aoae or lt (t.e. 20 k&.W/aore or SO kc/ba. 

'rh.e aotual ooDa\lllftloa of nttroaea lD the utrl'1gate4 

beJre ead Jcwer ••• 4.88 k&.M eD• 1.)9 tc.B. per eere 

reapeotl••lJ. The nltroaa applloettoa 1D the oaae ot all 

tile r-tlllq oropa ... alaoat all. Tbe lower •••r•s• 
doae ot nltroa .. owa tertlltaera reaulted troa the taot that 
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e le&-p ...-•• ot tenera dl4 aet un ebealoal tentllze~a 

at ell. Ia \he oaae of Jower, lt ... oltaenet tile• oat of 

S2 Haple taraera, who bat taken tbta OI'&P oa tbetr tan, 

oal~ 9 b•• eppllet tertlltzera to ao.e es,eat. tbe 

r-.lalq 43- ••ple tanel'a hat aot at all appllet obellloal 

te:rtllt&are to the Jower onp. Tbe •••• tlllq bat happened 

ta the oeae of o\.bar oropa elao, •• n•aeled trom ~· aboYe 

'!a ole. 

Aa recerda Ute ue ot tana-7ard uunrea (I'. Y.ll.) 

the at tuatt oa ta not ••17 euouractac. fte Auaber or 

ter.era wbo .uaed r.Y.M. la aot Y8r.J dlttereD\ troa \boae 

wbo .. .a·oh..toal tertlllzera. 

The reaaoaa· tor .. acre utlllaatloa of aeuurea aad 

tertlllsera, report•• •1 the aaaple oultlYatora were: 

U) Uee ot olaeldaal tertlllzera la ••rr riak7 la 

tbla 417 tand.ac natoa, dae to tile unoertetat7 

of •••ur•• .-latell. 

(11) Leok Of teolaDloel kaowleqe abo•t the eeleotlOJl 

ot proper t7pea of tertlll&era and tbelr· epp~prlete 

( opU-) cloaea, a ad 

(ttl) ~taaaotal ooaatralnta. 

Ot ''- thrae reeaoaa - aeatloaet aboye b7 the aa.,te 

tanora the tlrat ae41118 to be the moat onaotal •• tar 

la.oreaatac the uae ot tert-lllzera S.a oo~enet1. btenatoa 

eot1Y1ttea tbroueh propqsattns optl.ua doses ot pro,er 

tertlltzera aad also proYlaloa of adequate oredlt 
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t•tlltl•• 11111 •-' be llelphl .. .,.... • 11111.,. ID-loa 

aett.dtF ~. llelleYer, lte ett .. tt•• Ia •tlq aae •t 

P.T.M. ._.. wt••ap•d *lela wlll p e 1- WF Ia 

t.,~ tile eap 71•1• • t . ., hna. 



,.. bl• '· 9a Sf ,U!:;:t•:t;:'f~::! tt ;,!: !.::t:U~~:i, '' ''' •Jor 
(ka/••~•) 

~ ~ ~ - ~ ~ ~ - - - - - ~ ~ ~ ~ ~ ~ -- - - ~ -- - - - - - - - - ~ ---- ~ ~ - ~ - - - - -- -sr. CJrop• Totlt IJ.II! TIJEIIB~ II!!Diflfl Ro. t t.roaeD Pboaphona P Po••• (1:) 
---~~r If tiEI!rf 
TJataa Fer- Tot.a' 
t.llt.aera/ •• ,r.. -- -- -- ~ -- - - ~ -- -· -- - ~ - - ~ - - - - - ~ --- -- - -- - ~ --- -- ~ - ~ - ~ 

'· S.Jre 1) rent. ).04 ) 1.)9 ) 1. 20 ) 2 l 4.aa ) 2.90 ) 4.08 
) 

t's 
11) W. Y.JI. 1.84 1. ,, ) 2.98 ) 

2. oreuataut. t) J'ent. 0.20 ) 0.20 ) 0.20 ) 1 

11) r. Y.K. 0.)0 \ 
o.so o. 2S \ 

0.45 l 0.69 
0.49 2 

). Z•ar 1) rent. o.c;o ) o.so I 0.)0 ) ' ) 1.)9 ) o.as ) 0.99 S2 
lt } f,Y, M, 0.4) ) O.)S l 0.69 ) 10 

4. Wheat 1) "''"'. 0.92 ) 
J 

) - -) ).)4 1.99 ) 3.92 1 4 
11) l. Y.K. 2.42 ) 1.99 ) ).92 ) 

---- - -- -- - ~ - - - - - ~ - ~ - - - - ~ - ~ - ~ ~ -- -- ~ - ~ - - -~ ~ - - -----
Jfote: !he IPK peroe•••• bee beea ealeuletetl bf ooraalt!ertag both ••urea (J. T.M. j 

aaa ohe.toel tertlllaera aad tbetr ooapoalt.tea. !he dat.e ot the oo.,oatt.1oa 
ot t.heee .. aurea eat tert.111aera were taken troma 

"COIQGalUoa ot laport••' oraento •nurea a41 tertlltaera• 
l)epel'tMD' ot Ap1eul '•~"•• lfahareah'ra State, 
Baaeerob Dalletla lo. 12, 1969, p.). 

N -• 
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t.. M!t••tu ao•l• «•S••· ot nb1 '"''' 

ta •b• ar.r ter.lac '~"••~ like Sbolapar re-1 oropt 

art arown oa r .. ttla& toll aoleture uater tre•t,loaal 

.. wtq tlM, 1. t. t lD tbe !!!ODt Wte'k Gr Oetobel'. 'rblt 

pwte -ltalta\loa oa tile enlletlle aoteture tor pleat srow\b 

•• ••17 rn allower• ere aeoenllJ expe·ote« att.er •owlq. 

Seoolk1l7, the •ala teep ea4 deep ao1la or tbl• recton 

(generallJ oooupl•~ b7 ra~l Jower) oegln to oreok 4 to S 

.. ek• eftl'l' \he •••••~loa ot re1na, t. •· uliuallJ la tllt 

\hlr4 or the last week ot NoYember. To mtalmlae motature 

stress, rabl ozrop• uoulc! ooJQlete thelr flowertq before 

oraoke ~·Y•lop 1~ the eoll. coaetaertac tbeae lladtattea• 

•tentlat.a telt 'bat tr ral»l oropa are - about. ) to 4 

weeka earlier than tbt u•~•l (tnd1t1ollltl) pertOtl, t.e., 

neoonf rortnlpt of Ootobor. greater queat,lty or aoltt.ure 

uy .be •••tleele for oJ'Op &rCMW'&h, ultt•t•l7 ren.lttna ta 

sreater protuot.too. 

Whether or Dot the obJeatlYe ooallt!ona for 

nooea!hl afoptloa ot tbla preottoe extat een.be aaaeated 

troa tbo (!latrlbutloa. and the ~11aatu ot retntell tn tbe 

aoatu of Aua·••'• Septeaber aad Ooto••~"· Thta 4at.a ~or 

tbe perlot 1958 to 1972 Ia preeente41 In T8ble 7.10. 

t' ta olaer \bat barrlDI • r .. eseaptloa• (\be yeara 

1960, 1968 ana 1972) tbe retnrelltn .Auguat ••• euttloleat. 

to uaaertake aowtaa operettone tn tbe aoath ot Sept .. ber. 

MoreOYer, • ooapaz-laca of tba total n.lDtell 41111.118 the 
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aoatba ef Sep, .. bar aad Ootober reYeela that the Sep ... bar 

ntu are mora neal~ c1latz1.butet1 bealtea aetq laraar 

lD total qaaDWII •• ooapanc1 to the 00\ober re.tu. Beaoe. 

tt neu that It woult1 be beaettotal to adertake eowlq 

la earl~ Sept.-er, •• the ratas ta the reat of Septeaber 

aDI Ootober will be helpfal tor plant• Ia ~elr eerlJ 

crowth atege. Altenat1Yel~, tr the ra~tl aowtq ta 

ot!ertekea tu earl7 Ootober Whlob la also the tnt11 tloaal 

aowt.aa tiM tlle oi'Ops are lUtal7 to 11e espoaetl to a low 

eDf uaaYeDly t1tatrlbuted Ootober ralntall. 

The ezperl•an\a ooahoted at the "fJr7 ranatq 

Reaearoh Statton~ Sbolepur tu tbe faer 1971-72 8b ... 4 that 

the nueatecJ oh•DI• tn eowlD& tlma, t.a. 3 to 4 weeke 

earlier then the uaual per1o4t proYef bllbl7 etteottve to 

laoreaalQB moisture uae eapeel\y ant ultt .. telJ the 

Jlelda ef rattl ol'Ope (?altle 7.11). It hea alao oeen 

obaenet! that eerl~ aowlas p08ea oertat.n probleu, auoh •• 

etteok of 'Bboot; fl7t ta Jower. lloweYer1 lt oan 1te 

o'feroo• bJ nef treatnat wl th 'oerbotur•'. Slnoe 

•olsture la tbe aoat llatUq teotor 1D d17 land 

agrteulture, aQJ 4l .. 4Yantea•• laolaeotal •o atYano•• 

aowlac en rela,tYelJ' 1••• taportaa,. 

!be tate reaeratag the edop,ton of tbla teohntque 

~ tbe ... ple ter.ara ta preaeated to Table 7.12. · la 

reaard to atYIUlOe4 fate ot aowtag r .. oame~atec1 part1oularlJ 

to tbe ra~t Jowar, 28 of tbe tetel ... ple tar.era, t.e. 
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57 (al80at ~,.) atate~ tbet tbe,r hat etoptet the p~eottoe 

ftD~ elao found tt aaetal. The fe~era wbo had etopt•• 

thte p~aotloe but aot touna tt useful were 12 rarae~• an~ 

the atza~le attsber ot terser• t •••• 17 atatel that ,,., 

do aot kaow aa,tbtac about thta preatloe. When the adT1oe 

fd tbe eneatdon epae7 na espla1nec! to· tbea, et the tt.ae 

ot our ttelt t.nYest!sett oa, ~•1 'JteH ttn tbet theJ will 

not . u.ae etloJa prnttoe ••· 1t ta fyeaalut tradt ttoa anc! 

neture." T.b••• t -.r mers ettr1bute4 tbe tnoidenoe ot peat 

ettaok to •arlJ aowtq. 

sr. 
Jlo. 

htatla Total Dumber Aa per eeat 
o~ farmers ot total - --. - - . -- - -- - - -- ---- - -- - ---- - - -

1. A~optel the preotto ') or ••~17 
aowtq ana touad t t •••tol 

2. A41optet ·the praettoe or eerlJ . 
aowt Dl but act touaf usetnl 

). ~ ne\ tacw aDrthlq about 
nob prect.lee 

Total 

28 

12 

,.., 

57 

49.12 

21.05 

~q, 83 
teo~oo 

100.00 -- -- . -- . -- - -- - - - -- - ---- - -- - - - - -
c\.'IJ 

'ro wbet e:..tera' ~_edoptl oa of thla teobat. caue beaett ttal 

'h• f enera? It ta aot eaay to ••-r thta queattoa. •• 

•• baYe data about ... ple te~ pertaintaa to a alACle 

r••r I 976-77., However a roup ••'1 :aete on oe •t• by 

ocnapartq thta ... data with the t'!ata tor 1970-72, proYlt1•• 
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bJ the r•-nh ate.tloa rna the ezpeflMatal plote. 

ta•le ?.1) present• tbe 71•1• retee of 3ower that 

were obtalaecJ ora tbe aeaple fe1'118 eat \be expel'lMDtal 

plot a wl t1a earlJ/lete Hwlaa fetes. De Jlelt tlttereue 

between the ea:rl7 ellt1 the late aowtaa ta 1dt.e caaee ot 

eZJ)ert•a'al plot• 1• dpttle•atlJ lal'ce. I• ae••• \bat 

b7 atveu!ac the tate ot ••las bJ about ) week• tar..re 

ooult get a 41attaolly taproYed 7lelt. 

?be 71•1• 41ttoreaoe oa ea~le terms, howeYer, ere 

Dot alcntttoent. By etvanotas the fat• o~ aewtng taraere 

were able to l.proYe 'he Jield oaly merataallJ. !he 

reeaou tor the at.parent nooesa of earl7 ~Jowlng on the 

expel'laeatel pl~a n4!1 laak of lt aa the aa•ple tal'llta ur 

'be e-,la1oe4 ta teras ot •b• 4latrtbutlo1'1 or re!ntsll 

aurtq Sept.Uer end Detobo:r bl Uleee two ,..uara, t .• e. • 

197G-?1 aad 1976-77. 

It la ..-teet that turlaa 197o-72 ~he Ootoo•r rataa 

were la autt1elen aad ulleven uallke ta 1976-77 • Wbell 'be7 

were auttleleat end ROJ'G ••••11 4ls\:r1 but••· This wmtltt 

ezpleln WhJ ~• early aowtna was not aueh benetlotal durtq 

1976-77 em the aeaple tarau. 



T!!tlt 7.101 !ltkll !Otytl Ellattll lp mlllli!!E!I! ~t1t9.,.. n. §boltPJl 

~ ~ - ~ --- ~ -- ~ ~ - - ~ - ~ ~ ~ - - --- - ~ -~ - ~ ~ ~ - - - - - -- ~ - ~ ~ ~ - - -
81". Tear Totel 1111tf ~·~t ····~" 

Total 1f .. 1f!"lff'11fi'"9f'" Xo. ralatall t ••• • f... ... relntall 
.Aqua' 

I 
8epteslter 

- - - - - - ~ ~ ~ -- ~ ~ - - -- -. -- - - ~ - - ~ - ~ -- ~ - ~ - - ~ - - -- - - - - - -
1. ttsa )69 11 39 - 116 14 u. .• , - -
2. 19S9 )7 2S - - - 2S t )2 ~ - -
). 1960 2 - 99 21 241 )61 21 - 10 - -
4. 1961 62 - - - - - ' 73 8 - 14 

s. 1962 162 161 211 49 • 429 - • - - -
6. '"' 182 S4 11 9 12 86 ' - .. 20 21 

7. 1964 20 10 39 tl ) 14S aa )4 - 2 -
'· 196S 1~ - - )S 14 49 - - - - - ~ 

'· 19~ 72 - - )) 16 49 • - - - -
10. 1967 18 ,, - - 17 92 45 69 - - -
11. 1968 ' - s as 3? 1)0 11S 26 - 2 -
17. 1969 122 219 101 2) ,, 406 - - - S2 ' 
1). 1970 96 4 - )8 70 112 - 24 11 - -
14. 1971 1S8 1 - - ,, )2 69 .3) 102 19 6 

1,. 1972 11 - 64 2' - 89 2 NA •• BA h 

- -- ---- - --- - - - - - ---- - - - -- - - - - - - --- - --- --- - - - -~ . 
· Sevoea · CoY!l"'laell' or Jlaberaan•:ra 1 '!tf)qqh\ rNile Areaa Pl'~81l1ll! tor Sbolapur dlatrt.ot• ~ 

(PnJ••' tor au&»ataat.oa •o tb! IUJ) ·(Wor-ld hak), o.•ot.er 191), p.),. \ 



~--.,- .. - ... - - ~ - ~ ~ - - - --- ~ - - - --- - ~ ~ ~ - - - ~ - -- - - ~ - - ~ - ~ 
Sr. "'-tte of 

..... 
) !fWI!fr 9Da ft''L Jlo. aowtaa • • 110 atare Tle" Ko 8t•~• Tltlt1 liloleture Yle 1 labrt h•. ue (ma) Q/ha uae ( .. ) Q/Jaa. ••• <•) Q/lla. uae (-) -- ~ - ---- - ~ -- - -- -- - - ~ - -- ~ - - - - - - ~ - -- - - -- --- .. -

'· 8 Sept!llber 8.8) 2)5 12.4) 2S1 d.)6 2)7 4.10 119 

2. 20 Sept•l»er s.:sa 22S '·'' 210 7.4) 146 4.58 158 

). 1 <'.etober ... 20 146 7.20 14) 4.)6 141 2.11 11) 

4. 2) Oetober 1.)5 109 ).97 10) 4.06 ., 2.01 64 

Sovoet "Crop Llre &eYlac aeaeeroll "" , (Iatoru·tlon useful tor the teve.lopmeat ot 
the Sllolepur recf.oa), Procaee4tqe ot the traY!lllilg ••taar oil orop lite 
aeY1DC rtaeal'Oll orcaataed b7 the Ia•t•n Oounetl or Aarlnltural Reaeeroh 
durlac 1972/?"J, wlUI npport troa the Iaternattoul T!eYelopaeat Reatei'Oh 
Oeatn, ottaw. Oaaet!a, J• ss. 

--



2tJ 

(Ylel• • ~'le/ka) 

- - -~ -- ~ -~ -~ ~ . ~ - - - --- - ~ - - - ~ ~ - . ~ Suaple 
plole -~ -~ -- ~ ~ -. ~ - ~ -~ --- ~ ------ - - - ~ -

•.. , ).6) 

4.-20 ).SS 

--- -- - - ---- - - - --- ---- -- -- -- - - -
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s. Ute or •rr••• MlltblY 

stu• nttt tnpa· ere cro• oa .,eo••1ac toll 

aolaturt to the tratt ua,er atut~. the uae ot wmlob for 

preyeatlq tYQorettoa of 11011 aotature tro1l the aurf•o• 

ta ••••••1'7· Tlle uat ot aloh oaa pren«• enn •lah.,e 

pleat populetton eaf ftrtlllaer 

"G!t ta 41'7 laa4 aarltalture oaa be lDOr .. •••· 1 Sarfeoe 

nloll oaD etteotlY!lJ ooatrol eYaponttoa perUtulerl7 

throu.- e.-eke lD the tltld aurfete. It alao redue•• tbt 

l111patt of rdra cJropa aD.41 tbut praYeata toll ero!l.oa b7 

apla!ll. ~lie ••••nettoa of nla-nter bMoMa cUftloult 

lD eotla wttta "17 low l'ate of lntlltretloa. The nta 

water aa4er noll oo1u11 tloaa la nbJeotec1 w rwa-ott. Out 

~ the anuel teobatquea . •plOJ!c1 to lDol'eaH 

tattltratloa eD4 to ooaaerye rua-ett, aulolltac la "17 

prolllatac. 2 To lur•••• tile ettlol!llOJ of aulohlDC tloav 

4lateaoe between tbe treaollea It aeatnble. The -.lob la 

reqalrtf to be apr••• bet•••~ the orop rowe after tbt 

••rceaee et eropa, 1. •· , atttr 15·20 deJa after aowtq. 

After apreaataa tbe .. loh la the ttel4 lateroalturtaa 

1. Iattea oeaaotl of A~Jioalturel aeaea .. ~ aad 
Iateraetloaal DeYelo,a.at Reeearob oeatre, •crop 
Lite sa.tac Beaeenb ", Se111Dar pi'OO•••tqa. hale 
Rteoaroea, Sholepu reclon, ICAR, lltw nelh1 1 
•• b. 1976, p.101. 

2. Ohlet Selta,lat, AIORPf!..t.A, Sbolapur aat ProJeot 
Ottloer, I»LAnP, Maadrup, •Blue Prlat ~o~ Ao\ton 
-'-' Vtaloa .,or The hture", op.ol,., pp-12, 1). 
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opel'aU oaa an Do\ aeec1ed. 3 

rroa tbe experlMDta ooatuotet e~ 'h• C1"J rantac 

Beaeal'oh S'etloa, Sholapur 4U'1a& 'b• J'••r 1910 to 1914, 

lt ua ••• obaene4 that •h• orp•l• aaloh of •DJ' ktaa 

at••• atpltloaaUJ' IIOJ'e J'lelc1 •• o-.a:rea h the ooatrol, 

l.e., wt tboat -lob (See Table ?.14). h'oll the aboYe 

ozpeJiMnta it· baa also aeea oltaenacl that the dlttereat 

ercaDlo •lobes whteb caea be eYalleble fi'OJD. te.rra weate 

, •••• So••r ••ubble, tar a\alk, wbeat .tr••· ·~ are••· 
eto.) were t0111lt ure o~· leas etuallJ' otttcalea'; Jaoweyar, 

4-r, gnaa mslob naska tl:l'at (See Table 7. 14). ~1a oould 

be attl'lbutea \O .the areater bulktaeaa ot tbe oanopJ' ot 

tr;r ar••• whloh oonaene aolawre to the uztau:a. Ia tile 

•••• ot ztaltl Jowar (X-)5-1), tt ••• obaerYed tbat 'h• 

J'.lelf, bo'h of creta ea4 folder, was lnereaaea aubataDttellJ 

~ apreattaa ctltferent llllloh utertala • 5 touea per 

heotare on aol.l autaoe ('fable ?.14). 

!be tate reaarftac tbe adopt1oa of tbta teobnlque 

bJ' \lae aaaple fal'll8ra 1• pl'ea•ata .• . la Table 7. 15. 

Ia our a .. ple, •• ••7 •• 60 per oeat ot the total 

farMJ!Ia (57) were aet at all aware ot the '"halque ot 

•lohllac. ot tbe reutatac 40 pel' oeat or the taJllaera, 

tbeae aware ot the teohnt •a• of aulebtq, hardlJ 4 per 

). Cblet Soleattat ead Soil Speoteltat, nA brlet aote 
oD the work toe• at the ~ Verataa Reaeanla. 
Stat!oa, Sbolepur•. op.olt. · p.6. 



t•tle 7.1.: ltfMS of SVtat• Mpl9ll M Jlat X1tl4 ot lptr tf/g) 

~ --- ~ - ~ - - - - - - - - ~ ~ - - - ~ - ~ - - ~ ~ ~ ---- - - - - -~~ - --~ - -ar. !'n• ' ot alela 1910.?1 1911-72 19"/)•74 •••r••• Gnta lot1ter Orela. , .... Onla '••••r ... Orela l'otter 
~---- -· ~ ~ ~ ~------- ~ ~ ~ ~---- ~------ -· ~-- -.-------
'· Coatrol 2.70 20.4 '·'· 28.6 12.19 S4.0 ?.d ,,.., 
2. Jower-atu-.ble '·'' )2 •• 6.64 IS.S , .... .,.o 10.)5 47.2 ,. •••'-•'nw ?.29 , •. , ?.·)? 29., 1 •• ,, 86.9 11.20 ''·' ... 'fur •'•la 7.02 ''·' 9.)7 49.0 19.07 . 81.0 11.82 "·' '· »17 .,. ••• 7.71 ,,., 8.22 ''·' 22.0) , .... 12.6S 62.4 

- ---- ~ - - - - ~ - - - - ~ ~ ~ ~ ~ - --~ -- --- ~ ~ - -- - - ~ ~ -- ~ ~ --
fte .alu •••rial •••• • S toaaea/beo\.· 

Souees Soil Q!Olallat ad oS.et aoleatla\, 
AIOIIP tor 1JU Aolapv, 
•A lrle1' .. ,. Oa Tlle Wol'k »ou A\ ftae ~17 J'eatq Bea .. nb, Aolapur• • 
.,bat• Pale bt81tt Vlt~apeeth, Bebut, .... aa 197S, p. 7. 

N • 
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sr. 
Jfo. 

Broae oa\eaor.r of 
optaloaa 

Toul ••••r As per oent 
of tenere ot to\al 

- -- ~ ~ - ~ - ~ - -- ~ -- - - - ~ ~ - ~ -- - ~ --- --
'· -Aware, ••opt .. ant touaa 

). S1 ue~l 2 

2. A .. re -ut aot ••opted 21 )6.84 

3· lo\ aware of attoh teoJudq•e )4 59.6S 
.. 

Total -S? too.oo 
~ - ~ ~ ~ - - -- ~ ~ - - - - - ~ - ~ - ~ - - ~ - -- - ~ ~ 

ont (OJll~ 2) tel'tllen adopted the teehatque and were 

lapr .. aef wltb t.!le aeM. SOM of the reaaona tor •ape 

atJopdoa of ~la t.Unlque •• reporhd bT the aqple 

te~r• at the U.me ot ou~ lnY .. tlaatlon wen: 

(e) Leot ot .alob aaterlal tor large •••1• 

•lolltq. 

(b) Hlp laboar eoat (appzoostutelT II. tOO/h) tor 

apreedlD& the •leh ln tbe flelt aaf 

, (o) ~ltttoultlea in oarrrtac out lateroultu~ .. 

operations, WbeDeYer n••••••r.r. 

It ta the aeaeral opinion ot the aeaple termera 

\hat tbe atopt!oa ot tbla praotloe ta poaatble oal7 oa a 

••11 Hale. l'anara perttoularl7 troll t117 re8{oaa oaanot 

attord to adopt neb e ooatl~ teohnlqae, eapeelallJ' wllea 

there la greet ahortece ot fodder tor the aat .. l. 

While dlaouaalDI wltb the aolentteta about tba 
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Ylewa espreaaed b7 tbe ••ple teNere ·about the ac1opt1oa 

ot tbta praotloe, tbeJ opine« that like the other aeeaarea 

of aoiature ooaaer.atloa tbe preotloe ot .ulobinc elao 

pro••• auob proatatrac oa tbe :reaeareb atetloa. Yield 

dltteruoea wt Ul eat w1 thout aulolliq 1atUoatec1 tbet the 

praottoe ts eooao.toal. The7 elao ezplalaet that the 

tear ot sreeter peat inoltenoe cD the awloha4 teras la 

alao uDtouu4ed beoauae OJW•J' in a17 reatou llJ'e Sholapur 

~e poaaibllltJ of peat ettuk (penloularlJ' oa rabl 

oropa) la ••r7 ••cleal'le. With thla Juatttloettoa \he 

beaio problea that baa ••en reported _,. tbe .. .,le te..-ra 

r-laa uaol•ed,_ !be utD atttleult:r ta .... , the 

noa-aYallablli t7 ot auloh •••rial troa te.a procluee. 

• •• the esperlaeat.al data t.Jeplotet1 tn Table 1 

abowa that the ac1t11tloaal produottoa ot to4ter is at the 

moat 25 to )0 qulntala per beotare Wblle the requtre.eat 

ot mnlob material, @a r .. omaeac1e4 by tbe reaearob station 

ts SO qatntala (S touea) per heotare. (While aaaeaatac 

tee at bill t:r of the aalohllal praottoe 1 t la observed t .bat 

the ooat ot 1111leb •tertal • 11.10/" tor •h• total 

requtreaeat (t.e. S ta.aea/lla) oo•a to Ill. 500/-. It .. 

a4d •o tbla S..100 •• tb• oo•' ot lttbCNr tor apreadtaa. f 
to,al ooat beoo•• b.600/- tor IIU.lobtq oae beotere ot 

leal. Aa •salnat tbJe the atattlonal Jowar grato :rteld la 

about 4 (6tla (Ra.SOO/-) pl•• aoae 25 Q.tla to•ter (b.2SO/-). 

Tberetore, there Ia e s1t.~lua value prot!uot of SW. 1 so, wbteh 
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ta Ju• oaa q1l1DM1 of Jowar creta. Thta ta a aeapte 

atvaaua• at the eoat or all tocJtal'. !be oat,le wlll heve 

to p wt.'bnt toc!der, the p:rtoe of totter wo11l«! 

ooaaacaueatlJ :rlaa aat'l, therefore, •bta •l'atul ut 

ad,alttoaal taoae will elao ttleappear allel alp' beone 

•••etlYe). It ••J• tbua, be aeeu tbat evea tbe 

•~pert .. atal terms ooula not sro• \be .ulok .. terlal ta 

atequate quaat1tlea. Avatlabtl1t7 ot .ulob .. \erial ~11 

:reBala a bur•l• ta wlder a4opttoa ot tbla preottae. The 

proJeot aelenttata aot .,,,hataaf!tas tbe oth.er pctnte tbeJ' 

have retaaf ln tevouz or thta praotloe have aothlns to 

••Y al»Glt tbta onotal prot»l• ot ••allatatllt7 or aolob 

utertal. Moreover, te:raera pantaularlJ troa tllla dl7 

repoa •7 J•atlttaa.l7 prater to keep Ul• totder tor 

tbalr oatt~e lDeteed of ualag lt •• .aloh .. terlal. 5o 

woat!er, tbe tamara tboupt tble to M e .. thod. aaetul 

tor uae 1n • ... 11 aoela. 

'fbae, ualeas e aoluttoa tor \Jae pro'blea ot ac1aouate 

avallebtlltJ ot .aloh .. ,ertel 1• t~, ~be llkeltboot 

of tills preo,toe beooa!q popQler •oag the tenere ere 

••17 re110'•· !lata teohu1 que thoup atvoea\ef b7 the 

Reaee~b Stettoa, therefore, oaanot be expee•e• to .ate 

••1 al&DitleeDt lapaot on tbe produo•toa t»oa dr.J le., 

eartoul\11n. 
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6. 11«-h!"' Coueodoa 

!be 'eehntque ot· .t•-••••oa oerreottoa lDTolYea 

aubatt,utloa of abo~t duratlOD oropa ta tbe pleee of 

ubealtll7 ataatttq oropa aall other •••••••17 eorreotlYe 

••••rea to lapro•• the at tuattoa. !a the ••••t et • 

eomplete failure of ratae ta kbarlf •••••• er • leta 

•'•rt ct rata• the llpt to aec1lull ~••P eolla (up\o 4S ou 

ot cteptb) are generallr «t•enet tor rabl Jonr. Tbte 

A~ oa.lr att .. ,• ~· pJ'o•uttoa of kbal'lt orope ta Uae 

rectoa1 eapaolall7 pGlaea aDa ollae.,a but also reaalta 

lu poor p•oduottoD ot ral)l Jonr •u• to the low ao!ature 

holcttaa oapaol tT _of auola llpt aolle. Apal't .trora tbla1 

oonYeralea ot khazit area la\o ~·-t area poaea tbe 

41.ttloul ty to the oul tt ••wrs et ooplD& up wl th plouptac 

an laoreaaec1 a:r·•• tor re~l enp tdth tbe llm.lted eullook 

pOlfer that be baa. Aa e naul t or tide the preotloe of 

ad«tlag tlae kharlt area lnto rabl eree ta nel t.ber aouat aor 
1 paJlag. 

The ~~ J8ratas Beaeeroh s 'at1oD, Sholapur he•• 

a~e.atett tile aoh~le ro-r altenet.e 01'0p8 UDder dlftereat 

ra1a1'all altue,ioa (Ta&»le 7.17). The expertaente ooaauoted 

at the Reaeeroh S\e,toa 1nd1oated \bat lt kbarlt ralaa are 

dela,ea e••n upto Aqaat or S.p\eaaber. oropa like baJra1 

oowpea, re~grea oan auooeaetull7 be BOWD ~urtac tbe ttrat 
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.. u ot Sept .. aa.r. !be pertonaaaoe ot \beae oropa, ao• 

ta ,... tlrat week of S.pterat»er, !a at Yea ta tbe Table 1. 16. 

!llnp tlaeae oropa pertorae4 well eyea whea the aowtac ••• 

tone 4arlas the ftret week of Septeaber, tbe 41tttoult7 of 

the tenere uac1.erteklD& eowlq wort oa all kberlt erea •• 

well •• Raltt ••••• (tue u the ac1YOH07 ot early rebt 

aowlq elao) will reaala. Ia thla alhetton the 01117 

beDetlt will be that the ltpt aotl wtll be uae4 for ldaartt 

oropa oal7 ••• •• auob the ytel4 of nbl orop will not De 

etteotet ad-.eraelJ. 

Tbe 4eta I-oaerdlq the a4opttoa or tbta preottoe 

b7 tlle ... ple te~re la pre•ento4 ta Tebla 7.1a. rroa 

the Table lt le olear tbat a •Jol'l\7 ot the tenere I.e., 

46 out ot S7, (a1~) were totallJ uaewere of euoh praottoe 
~d- ~~y 

thoup uat ot thea tel t \were ta the uet tor euoh 

praottoe, parttoularl7 duiq the Jeer 1972-7). Aa a 

reault theJ haYe ooa-.ertec! ell the kbertt leat1 toto rabt 

en4 obYioualy ~· Jiela was ae-.erelr atreoted. Eyen attar 

oou-.taotD& them about tbe utillt7 ot tbla praottee, at the 

tl• ot our taYeattcetlon, •oat ot U..a tlnal7 reJeotet1 

tills propod Uon on tale grouiiC1a thet t t la aptaat 

"tradltloa aa4 also the aature~. o~ the re .. tatas 11 

tenera 10 bac1 adopted tble praottoe tb.ree r••r• baok •• , 

were oonYlaoed about the uaetalaeaa of tble praettoe aD• 

oaly one wboae t1el4 Is ac1Jaoeat \o tboee ot edoptere waa 

ooDYlnoed about lta utllt t7 but hat! not relt the 11eet1 to 
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adott lt. Aa .. laaYa eollaoted ua.a .... ffta -pla 

taNel'a eal~ to• oae 7ttar, l.a. 1976-71, 1t ta an pout'bla 

~r u · te ••nra .... b ... tt• t.Jaat baa baaa •t.tataet 

'uOliP ••• et tlala tr•••toa ~7 tlla at."e 10 ••o•'•~"•• 

- 'fo •• ••• t• ••• M atatet tbat 'han t• • lot et 

... ,. to ooaYl•• the tei'MI'a ab•' \Jaa petea•tal Maatl \a 

ot tbla preo•t•• altha• ~, ao•u•l ...._.,.atloa oa \ball' 

tnu or ~- azteadoa apaelaa. Ia el'l.,loal ntafell 

al,uattoa, •lllah tll.la •17 laat '"•' haa to taoe •• aat 

ot\i., ~ wltel' •••pdoa, 'ila la»l•-'-\loa ot tide 

prae•t.aa wlU Ita ., ..,.., llalp. 
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- ~~- ~------ ~ ~ ~ ~ ~ ~-.--- ~---- ~-.-
Sl'. cnpa !Jete ot Ltt• •. " .. ... st- ~··1· ••• ....... pedet r~la ··-~ .. ( laa) 

• • - ~ - - - - - - --- - ~ -~ - -~ ---~ ~ ·• - - - ~ -. 
1. .. ~ .. 4 Sept • . , 5.)0 -
2. Cowpea )1 .&lap .. ,, .J~60 10.09 

). ....... ) sept • 1J4 .... , '·'' ... o:nn ana ,. Bept. ., 2.48 4.20 

'· Blaek ..... 4 Sept. 82 , .•. S.21 

'· hatloww ' Sept. ten 9.00 10.)) . 

. -~ - - --~ --~ ~ -- -- - ~ ~ ~ ~ ~ - - ~ ~ - - --
Souoet rca ut tao, 

•ctnp 14t• 8a9flaf •••••rell•, (8ealaar Proo•••taa•l 
Ilh1lu Couaell o Apie111,unl aeaeanla, ... tlelht, 
J -. 57. 
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7able 1.111 8111!•••• aobe«ple tor !l'•rna•• 1£01' 

~- - -- ~ ~ ~ -~ ~ ~ ~ ~ - - - ~ -- -~ ~ -- ~ ~ - - -sr. Batatall altuattGD 8qaeatea onpptac 
No. 

1. ·x.,._l ntaa 
----~ - --~ ~ ~ --- ~ ~ 

HJ'&»rla baJre, lledpa•, 
Graaa-cna, Bleok cr-. 
Gr011UA1lt 

2. ratlva or l'ldaa tul'l.. ~bl'lt MJn, pul•••• 
lue, but ..,_1 nlu ..aarlowU' 8D• 8h\1Dda\lt 
tal'laa l111J" 

). Bo zoatu 4udac Jue B7bl'l• HJn, pula•• eat 
-• lul,., nt a..,l auatl•u 
zoata• ta Awpat 

4. l'atlve of ntaa audac ~bl'l4 baJra, pale•• aaa 
klaartt bat ratu la eullf'lowezo, rabt oottn 
.. rlJ" Sap,eabar 

s. lloraal nbt na11011 bbt J .. er, oot,oa, en• 
••• aattlower 

6. ao ntae ta Septaa~»ar J-r, aetnower ••• era 
~Mat pod ntae ta 
att-Oe,obar 

1. La•• a..S.ac ta Bo•ea••r settlower aa4 sraa 

a. "'"' 1•'• eowtac ta s.ttlOW!r ut pea r. ....... , 

Soaroes tatlea Coaaotl of A8rtoul'ure Reaearob, 
"OJtop Lite SaYlq Baaeanh•, (Beatur , • .,.,,.,tac•>· r.c.A.J. ... t.n.a.o., pp.s6,s?. 
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-~~~-~~-~--~~----~~~-~----~---•• - J)etalla tf•tel ...._ ~• ,.ie ••• 
Jfo. er tenen of total 
- ~ - ~ - -~ ~ ~ - - -~ - • · - ~ - ~ - ~ ~ ---- - - - ~ 

1. ........ •• .., .. ,t.. ... 
rout tt uatal 10 17.SS 

2. .Awn of the paoUae ttu\ .......... 1 1.?5 

)• ... awn ot nu PI'Htlae 46 80.70 

,,otal '7 100.00 

-~ ~- ~-- ~--.--- - ·~- ~-- ~ ~ · - · - · ~---- ~ 
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g.amu nn 
QOBai,tJSIOIS 

Iaataa aar.tolll,ve, 1dllob alt!aouclt fapezu1a larpl7 oa 

110Daoon retaa, la aot uatfonlJ' atteotea ta7 the aoaaooaa. 

There •" reatou of blah au ••tua relntall Wllloh ual»le 

the terura \o aoleYe bet-ter enp 7lel4 wt•b • 

ooaparet1Yal7 P••••r atatalllty troa 7881' to Jeer~ OD the 

o\ber haat!, the low ralDfell nctona ere oberaoterl&ad b7 

both 1• aeaeoul pr .. lplta,toa ••• creater uaeertaintr. 
a.. 

!hla atfeota aptoulture ta \.re aerlo•• •7·_ The low 

nllltell resteaa_(noetnaa lese •ball 750 Ul of ratatall 

pe.r auua) la Ia4la ooaa\1 '•'e )4 per oea• of tbe aet aoWil 

area or \he oou&tl'J aaa •••01lllt tor 11 per ou\ of \he 

populat;loa. llabenabtra la cme of the atatea eo•prtalq 

•Jor tr, rectoaa; )4 per oerat ot tta Mtal area oosea 

to Ulla eateprJP. 

Ooaat•ertQB the llm!te•toaa of \be Green ReYoluttoa 

teobaoloo (wbtob ta bee-.117 tlapendeat oa ••••rat, adequate 

aotatue ta tile aoll) aa4 tbe llllltec! lrrlcetton 

poteatlell'.r ta the •r.r •srtoultaral realoaa, 1' ... 

realtaecl that the aartoultuel da'Yalop-at ln the •rJ 

relioaa baa to baYe aa.ewbat dltfereat atratear w~leb la 

aot depea•eat upoa trrlcattoa. 

The •crt oul tural deYel opMnt of trr ta:nalq ar••• 

req~tr• • two prone•• atrat•cr to oouatereot tbe 'wta 
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pro'-l•u ot YUJ' lcnr allf uaoer\eta ntrd'all. !he atnteg 

eoadate of: 

A. Iatearete4 procr ... • of aotl ooaaerwa,ioa, laat 

•nelop•at ••• nur llaneattq Maaurea wbtoJl 

wtll u laelpf-.1 ia reeletalac \be uoti tl 'fat.et/ · 

ero4et lallf tor o•lt1YaUoa ell4 elao Will help 

la reob@rll .. tbe weterta,le ot the etJaoeat 

well a. 

a. Aaepttou of eropa ud enppl• aoh••• aultable 

to the t7pea ef aotl, aad re-orteatettoa of 

•tllocla or nlt!Yetloa., ao sa to ooaaene tile 

.olature !• \he oul,1Yate« lead lee,laa to 

· taoreaaed protuattoa per ••~ UDier ~1rrtsate4 

ooacUtloaa • 

. !be teobalquea relatlas to t~e ttrat etrete171 

aa .. l~, aoll ooaaerYatloa, laat teYelop .. at aaa water 

beneattaa, deYeloped at! eztn4et1 ln the aree uat!er atwtJ 

ere ooatnr bwl41q eat tenaotq, ·ula tntatq, aale 

oheektas, trata.eae aac1 tana poDta. 6t tale .. , ooatour 

buatlnc eat terraotas etreata praotlaell~ all tlelda ta 

the dr, teNlDC reatoa. But tbla wuk had elreet7 beaa 

ooapletetf on all tlelda ill eleoet tbe whole ot tile dl'J 

tentq resl oa or the St•t•. fteretol"e 1 t waa aot 

~oae1ole to •'udJ lta !apaot ou allieqltural proaue\toa ia 

'be Ylll•a•• .aMar loveattae.tloa. 'ftle otber ••n:rea, ~ 

tbelr ••r.r aa~e, oan erteot aal7 apeottto aartoultural 
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laata, tepeattas oa their looetlon .. ~ topocreph7. 

t11lllk~· the lend lapn•••at Menrea, laproYed 

agroaoateal praotloea to eoblaYe taor••••~ pro4uottoa per 

eore uuer tmgetef ooatUtlona oea lae expeeted to erteot 

elaoat the entire area uder c!J7laad tantna. 'l'beae 

lnolute ... onp8, orop rotettoaa arut oropp1D£ preott.oea. 

The keaeanb Stettoa baa •ueated auoh eropa and oropplng 

praotteea ••• tile exteaaloa egeAOlea baYe beSUD extentlq 

thea• to \be aeleotee taratna ereea. ••turell7, the 

speoltlo ••aurea tor all tJpea of 417 earloulturel realcua 

oanaot be the ••••• but .S.ll ••1'7 4epent1q OD terrain, 

aoll ea~ rainfall aaa other olt .. tle oondltloDa. The 

apeo1tlo .. aaarea ••••loped aad adYooated b7 tbe reaearoh 

ant exteaat011 eaeulea at . Kandrup ln Solepur dlatriot of 
rs.-'1:/l-

Mabereabtre t- .. ant •o be applloa-le to the famine aad 

aoenl t7 - liable traot.a tn weatern Jlalleraahtra •• elao 

parte of !fertb Keraatake where atllllar oontl tiona praYetl. 

The preaent atu4y exe.taea the eooaondo results ot the 

measures •xtent!a.! to ra:raera alh1 trl~ out b7 thea oa thaf.r 

rtelda ta tbe nelcbbourhoo• of the reaaaroh atettoc •• 

Maatru.p. 'rlleae flnatnc abould be rele•ent ta Jutctq tbe 

teeelbtllt7 an~ wortbwb!leaeas ot tbe .. tbOda adYooetet, 

ant! thereby 81•• ua ao• Idea or the pot•lltlallt7 of 

4e•elo~Dt ot dr,r land egrloulture oa tbe beats o~ 

teohntquea deYeloped b7 the ald~le ot the 1970'• ta tbta 

rectoa. 



A .,.te .. \1o exaataetloa of tbe lend teYelo,..at 

and •11 ooaaena,1oa aaavea adopted uowa that moat ot 

Ulea JutYe ._.. wortlnda1le. Kille tntataa. aala obaoldac 

BD4 arataece baYe preYentea eo11 •~atoa troa atteotat 

len•• aa.t led to raatora,loa ot aoat or tile atfeot-ef la·of! 

to aulttYattoa. 

8earlJ t6. ~ ot tha total eultlYatec! land tn tba 

three Y11lacea atu41aa, laJ on either a1cte o~ the nala 

(atreaa) peaataa thrOQ&b tlleae •tllqea. OV ... ple atu4J 

auueata that arer 1 ~~ ot this lar.u!, had soae 0\1\ ot 

oaltiYa,ioa he to tbe eredoa b7 thia UDtralaat1 aala. 

llala traiairag ratteret 96 per ont ot thla erotet laa• to 

oaltlTation, wbtoh ooaea to 2. S per ecnt of the 'otal 

oult!Yeted lana tn the vlllaaea. Slmllar ertorta ln other 

Ylllaaea o.a be expeotef •• b.taa aladlar reaulta, 

depandiDC ot oour•• on the area atreeted DJ the nala or 

nalaa pasatuc tbn'IICll tbes. 
a., 

The re.alta of nala obeoklna were ot~slmllar 

dt .. aalon. We had .ada a ooaplete ~rY•J et all laaa 

atteetet -7 nala obeoklDB meaaure. !he lead restored to 

eult1YBt1oa ea a result ot tbie aeaaure therefore oame to 

eboat O.?S per eent or the total area ooeuple4 tor 

oalt1Yat1on in the vlllaae. t·; 1e telr to aeauae the' 

tbe reaQlt• •1 'be oompanble 1a other Yllles••• tr tile 

.. eaur• ie edoptet there. 

Aa tor 4ralneae, we touafJ 22 per oeat of the land 



ill the attMte4 plo\s troa wblob •• bal ttrawa mtr aaple 

••• nate~•• to ou•t•et1oa. Slaoe all tlelae atteot•• 

-.,. Rter 1oa1-. u• ue tana up ter drataap worke ~ 

the Uae et ou aun•J' we ~ ••J' tllat abod 1. 21 per •••• 

ot the toW nl ttY a ted area ta tile Ytll•ae• ••• reeterea 

to nltlYetloa aa a J'eftlt Of the tlftlD8&8• 

'the tlaree toaether adf upto 4. S2 per oeat ot .aae 

totel oultlYatet area ot the aurYeJed Ylllaa... fboasb 

aetul"el17 ao\ larce, -t• ta • a1p!floaat ooatrf.bu,1oa 

ot theae lua cleYelop1'11tat meanrea. tlldee4 1 t l -• aeoe•••l7 

to natatt ouraelvea of tile exteat or lena uDter aurreat 

rellow 81l41 ou.l tal"•~• •••-t• •• a proportt oa ot tile total . . 

area ooouplec1 tor oult1Tatton Ia theae ~'F7 fsl'lt111C reatoaa, 

tn orfer \o •• .. •• tbe ooa~buttoa of aueb leDI 

tevalopm8nt eeaaure• oa tb1a pbeao .. aoa. Ia Sbolapur 
• 

t11atr1ot, \he penerataae ot lad uuer ourrent tallew ••• 

6.26$ per oeat aAd ua«er aulturable waete ... 2.9SI per 

oent ot the to,al oul\urable area (aet oropped eree + 

ourrent tallow • oul,urable waste) tarlDI 197S-76. tt 'h• 

tn• ot leaf dnelo,..nt aeanr•• oarl'le4 out ta oar ) 

sample Ylllase• la eerrtea out exteaa1YelJ ta U.e ea,lre 

ttstrtct, one will be reeaoaable la aeau.dQC \bat .,._, 4 

to S per eent ot the total lana or abo.' 4612.SO aorea ot 

'be ault~able weate lend oea be reet~ret to eult!Yettoa 

(aaeuadD& of aovae ttlet the lead coae O'lt ot oult1Yal1oa 

•u• to aalee ..a water losctac ts olaae1t1•~ uader 
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oulture,le waa\e). 

Beatctea rea\ortas •e .. &ed lanta to oulttYetton, the 

aale tratatag aD4 uala obeektac .. aaurea were elao 

reapoaatble tor r .. barctaa a a~er ot wella 1a tbe Yillaae 

wt ~ - rata wa\er \Jlrnp create •••P•&•· Tbla renltet ta 

ezpeaat oa ot area lrrl&ate• b7 the well a. The aet 

trrtsetea ana uaaer wlla/tan-poa4a taoreaae4 by )90 per 

oent. Ot ooarae area trric•t•• b7 wella ta the tbree 

aurYe,.a rillacea oezaatt tlltecl e -11 proportion (about 

0.14 per oeat) ot the total oalt!Yat•• area. BeYertheleaa, 

a )90 per oent tunaae la tbla area ••• aaotller wortbwJ:llle 

renlt ot •Ia• laaa cteYelopJHat uct nter harveattq 

••aur••· 
~· eatt .. ttoa ot the aoolal beaetlt-ooat ot theae 

lueataeata eantea out ta tbe atu"7 allow that wblle thla 

waa aot YeZ7 h1&b 1 aoelall7 apeaklD& the oeaetlta were aore 

or leaa ooameanl"ate w1 th the ooata ant tbe 1aYeatiUilta ta 

tbla aeaae were Jut1tte4. It ta howeYer1 queatloaable lt 

\he benetleial'lea eea par &he eatlre ooat tro.m tae retune 

aeenlq to t:taea; ti&Q •87 be in a JOalUoa to pa7 oalr • 

pert ot the eoat. 

fte clll7 water haneatlq meaaure trleel oat, wbleh 

preYed a failure br eat lerc•• ••• \he aoh•• ot 

oonatruot!ac ra~ poD'a to tapoQDd raiD .. ,.~. WhetaYer 

Ita poaalble eaooeea Ia o\ber parta ot the di'J tarataa 

rectooe ot ID41a, lt ta quite elear tb•' it, la aot a 
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wortllwlatle p:ropoattlen ta tbe Sholapur-tn• N&loaa. We 

ttal tbe atu•t•• at ICJliS.AT alae npporttas thla 

eoaeluatoa. 

lfbe otber aet of tMblll •u•• etYooatett f81.' the 

re&tOD relete_, '&e aaopt! on of ••• Yedettea ot eropa eat 

ep-onOllle praottoea. The teta11e4 eutd.Dts\1oa of tlle 

pertw•uoe ot the aew yal'iotles of oropa ahow that both 

to tene of tmpreYemeats ta Jf•l• rate en4 .. oaat.o 

retwrae, ODlJ' two kha·rit oi'Opa; !l7br14 ~•Jre end • new 

Yert••7 of aro~staut pro.Yed aaoeeaa!Ul, leettns to • wta• 

aooepteaoe b7 tar.aera, aw-3•o~ otoourae to eYa11eo111t7 ot 

aeet!. The IM1r BtV wttea' wee toucl ooeDom e•lly euoo&aahl 

oal,- tn tmsete4 loots, aut tJ.trlcat .. lafl«a •~• of' ••17 

lbdtea algnttioeno• t ·n ~ta clry teftd.-.; reatoa. 

lfo u .. r Yartet7 of Jower \tl&D galstapdt ( arm-1 ) 
wbteh taraora b.a-.e •••n powtng tm thea• parte tor the 

leat ~-5 aeoeaoa ln the Iieltt sner..on, bee tl .. a auooeaatullJ 

deYel.,ed or atYooetot. tbla tl"Jr repoa, ohaneteli sed bJ' 

unoertatn khsrlf' ntna, per,loulerlr ta tb• ttra\ belt ot 

the seaaoa, ta • preaoadnantly Rabt Jower treot aDd there 

1a •• Jet no pctaalbllt t~ of SDJ' s!salf'1oant 1aproveuten~ ta 

tte Jlela re'• t~cua~ tev•lo~nt of ~~t,~er varte,tea 

•ut'•'l• uad$r aB1r~cate4 ooaditioa. 

fte o\her aew oropa adYooatet b7 the exteualoa 

•c•aolee, llke ~atlower, eaator, ete., had aot 7•' beea 

trte« "' ~»r feners tn the rtlleae 1a nr atcaltloeat 
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••aue to prod4e ua wt tb •• eaaperlolll bad • tor 

3~..-• ebogt Ulel.~ saltaMll-. 

llor Ia lt po•stble lll tb••• naloaa troll late 

aorull7 ,,., __,_,. Rabl Jower, 'o be awt.'oJaef ewer to 

llledt Ja71tl'la H~n cw ••• •rouat•••• '"•••• ot aoa­
aalta,llltF ef the eoll of 'h••• laDle tar tbe Xberlt 

onp, •• •• lleve enataet tn tlae atu.,.. 

!f'hlaa the l.,roT-Ilt la . tile ol'Op 71•1• 'hl'eup 

e~optloD ot aew orops oaa etteat ORly about 15 per oeat et 

\he total onpped erea 1D the aan.,..d reston, atDOa •••t 
le the area wat•r be.Jra eat crountaut. IJalle tbla 1• 

ueetul, lt l• not YeJ7 alsalt1eeu ooaattterlag tbe 

41aaef.Oil ~ the pnltl-. 

!he other ac..-o~oal praetlo•• examlae4 la 4etall 

wen elther of ao nle~anoe •' 'Jte l•~ae aoale or halt 

out ver.r emall ~oaeh posl\lYa beaetlta. 

It ta obYloue that the paobae ot teohnoloatoal 

praot!oe aaYcoatett for tmprcn-emeu ot ~rr tantq !e 

lllcelJ' to reeul t !a rettOftl7 ot ,. to S per eat leat tor 

oul tl"fat! on end et moat a 2' per oent taorettae Ia luoae 

troa d17 lana fa.atnc. ft••• ere no aoubt ttet!Dlt• ead 

poettlve benetlte. Bat the7 ere yery a.all oomperet to 

\he poaetlttll,lea, •• well aa eotual •ohlewemeata ••••~ 

~green re.olutton• \eohnolG&J tu 1~cste4 •~•••· .thea• 

... 11 beaettta, eoorutac eYer a perlOI ot Jeere, wtll. ~e 

... .,.a b7 the ooaaectueuee ot the ateat117 crowtnc 



preahl'e or pepalatt oa oa lad Ia tbe·H •~•••· !'lle 

poaal,tlt~ ot a .. eloplDC ataatt1oaatl~ hlcber Jlelat-s 

Yal'letlea ot onpa tor Uleae s-eatoaa appears 4nbttul, ta 

Y!ew ot tale tuteflute •tature aupplJ' ta the aolla OYer 

enotal ataa•• ot pleat cronll la aoat pane of the J'••r. 

tr.,er til••• etro .. t•••••• 'll• f'I'Oapeota ot ••• 417 teNlBC 

teollaolocr ulctas • atpttlaeat eoatrlbatto to lDOreeatq 

prodwodoa aad laa- et fa~r• In tbeae reatoaa eppeera 

poor. 

fte r.ture, tlleretore, wcrola lepeat! oa eneattac 

lrlicettoa taelllttea \o tbla ~oa, ~·~•••r teeetble, 

aa4 altenatiYe !8Pl.,_a, opportuattlea t• tbe arowt• 
bo•7 ot ter..e~• aa4 fa~ lebourera. !beae •~ aert-.a 

pi'Pl- for plauera to •••kl•. 
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