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Im•oduett·cm or ohan&ea tn eztats.nc patten ot 

._..ot4tura1 pno'lce .. \aehDlQ.uea d4 •thOill• a4opu.t 

b7 the wotuoue to rat• \he 1"el Of produott.cm. Ia 

the •• ~ell aploUltura1 4eNlo.;aent »".,.._.• 
ReNUOh p~e 1D apioultUN haa to be- the aonNe 

tr• where 1Dtoma\ton ebout tapoy-nt• to be a4YOO•te4 

tor belr»a adopted bf the pro4ucwa lhOU14 n.c. out 

eontln\tOUalJ'• trnPJIO'f*i aptS.oul t\U'el praott.oea aN u. 
poduo\a ot e04.ern •tenoa ab4 eftrJ oountn baa t.ta oa 

•' ot brllh\ aid enterprlell!fl ectentlate to proctuce 

teohDlquea aulted to local con4lt1ou. 'ftl• polbl• .tart .. 

bOireYU, 11'1 41a.-1Da\lfll the.. teotmtquea eaozw ta,_..a ' 

WhO aN the potential beMfiolai'Sea ot Vle lrrt'ent.lone. t't 

1a an aokllo.tle4p4 tao\ that ll'JIIlaD alfteUl \UN 4oea not 

flUtter •• aucb t.• teotmoloat.od haDU.capa aa l' 4oea 

trca laCk r1t aten\ ot a4opt.ton ~ 11n tubat.q•• '1'be 

Planld.ltl Cc.d.aatcm Of :tatla ID tbelP Jtotea em hi'IJitlll&tft 

ot De'Nle.-ent ( A.Prll t9S. ) Nfer to thla altuattoa aal 

Ob ..... a, •oa tlw 'baa1a ot aYallable "14eDC•• thiN la 

.,act naaOil to 'beline tha\ the 1••1 et faa eutp\ · 

•llY1•ae4 1n the perapeotl• Plan \ar .. ta tor 'he •0\li'Ul 

aid U. •ttth Plve Yea• Plana ot ln41a, 1a tMhrd.eallJ' 

t•auble attatnaent•. Wbat la wantt.na UD4u OUP at\uaU• 

la the aoceptame all4 ..to,PtlOD ot 11QltOYH MVl04a a.a 

t.ohnlquea ~ eetentttlo raNtna b7 \be ••n 1M41' ot ta• 



pOp\dallon. Uftleas cold1t10Jlll an orutea t.D Whieh a 

M#ozt ..ottoa ot the atl'loult\JI'al popola\S.on la not 

oaapletelJ' lDYOlvecl to nlu the 1••411 ot proctuattoa 

p'batantS.d1J',.. .... of 111M ailS 1*1' umt ot , • .,, ... 

ot PI'Oduotson appll~ b7 eDOOUI'a&11'16 •otlftllDC alii 

aaala\lna th• people to d.Gpt Mlents.tto aethfda 011 

,.,.,_, ow PI'Obl•• Will l'IIIUI1a una01 -a. 

t'M tntro4uot.1on ot ..., hlah ,S.e141JW Y8ftetlee 

01 oeNala b .. 4etll:d.te1J' ralae4 the bopea tor a •_..a 
N'I'Olutt.on• la the OG\111UJ'• 8ut We a»P•I' \0 be atUl 

ta• awq hca 8Chleftl'),l OUI' &Oala aa la OltNtrll eYl4ent. 

r.ca the .S. t•tl OD •••teA bJ" Vouaht• ill a laz-.. pan 

ot tt. o0UDU7 4\JriQI 1971-73. •• ••• 8\111 to raeoh 

a ... When apioU1 tva Will at.aJtt plartac a alpltteant 

Rle ta cteYelOPlftl \be OYeftll eoo--.. !bla etate ot 

athlra la ••lnll" 'bteau.a the ao-aa11e4 ..,...ll N'fOluUoa 

la ooftftiW4 t.o -11 ard 1Satte4 pooat.a ot the oounu,.. 

OPleaa .. •• ooremec~ eftona t.o aprea4 t. t O'fdl a 

laJ"Iflll' ... ., the P"b1• ~ bel.,..& N810Dal eoOllOilo 

GeftlOJaeD\ -~ ... lft tma01Ye4. 

A oantH1 teatUN ot a prop- ot Saprow_n, 

or tbe danbd er 11YiD& ot ,...,... ..UlOfta ~ lbiUa'. 

hh1 anaa cw ot auera\tcm or .-plo,sent. opponuniUea 

at. the Nqut.Nd lne1 o.t IJI'ocluot.1 owl,,. wtll baYa to lie la 

t.ba espanldon ot inlp\lOD aJJI tM a.prea4 f1l the -

WO!m01o,r, \bua alao 1MNaii1Da \he tnt.enat \J ot laid 

u.. Aa .. .,.,.., .... tcnow lttt.la or tbe praoaa•• 111 

Whloh th8 an teobll01oatea are aoeept.a4 abl a»Na4 la a 



ft1att'f'e1r Q.Ulo• ,lMIJ'1o4 raor ot ••J"• ot but141Da up aD 

lntraatno'UN Whloh WUl be ot ecrual u .. to the •lob 

ani poor allke. PN•n' work la an •'~' t.a \bla 

At._ttou, to 14efttlfl' ... or u. -~· eocmc.ie 
fattOl'a lDf!U.Mlfll the a4opUon O't the _. Utlb.DOl.Og 

'b7 the falll8r• 

IRIRI of tbt .lUll t 

'lhe htab ,JJ.elcU.DS -..tetlea ard teJI'\111~ aft 

1all4 aubetl tutl• labour U1Da lUOYat.lcma, u.,. ... 
atao ,..\Nl to eoale ant thwetON, u•'bl• br: all 

fd'IDera Npl'dleea "' ta•et••• CONeetuent.l~. u.r 
lbou14 raJ.• tno-. abS *'PIOJ'Ilent ~ •aJ.1 ~• 

•n4 tal'll la'bOurehJ 'CMJ' cou14 bftak U. Chain or I"UN1 

pOYeHJ• Ja ~eot. tbeftfOH, the bt&b rtel41q Yarie,tea 

appuN4 to 'bt -.IJ8l,. ot •-•· tba\ wou14 ll04enlae 

ard ft4loa11J' \ftllatON btaCU\lODal ••loUltve. Mle

ll't'lap relate& aat.ftl:r t.o the eoelal o-.quuoea ot 

thta •-...t•nllS.au ~oluUOft • the .... n ...,.OlutlOD" • 

ttbe\haa • not. it wOQlcl 1•4 'o ....... .POl4• et equtQ 

aid WltaN. PlNUI't bOlt WOU14 the beaef1\ n-. the 

PMD N't'OlU\toa be 41avtwltt4 11eweu Nllout oa u. 
'lhOle 'b 41.V1ln1Uon fl't lleMts.t.a •ouc NPODa •ou1.4 

11Ull' pan11e1 atatlq Neovoe el'd,..ll\. Bcetl ta 

oooUN4 fit• the a4optton flit mw. \MbDOlog ta OM 
4';:' .. / ' . ...;·'.-r.' ,·, .' ·" :) "", : ,f ~ 

pet.Qd,1 110 the actoJ)tton pa\\el'a w0\11.4 4ltrer 111 41Uereat 

NP«ma. the NaiOD wlth aON &neloJ*ltlltftaVuo\UJIII 

WOV14 be aON pron. \0 .. t.eehftOlOD' e•PiftMI \0 the 



Npcm W1th 1••• a...J.ope4 1Dtna\ruotve. •• thla 

Naao». I.D the PftHn\ llaPW• WO ...... 1'\mJa'b ani 

U. P. Wltb tb.U 4lat1DO\ lbtNPI'UOlllNa haft MD 

eeleatecl 'tOP atuA.r. ~a'b ta the state wlth aOl'e 

4eftlol*l llltneta'UOtve lD aQ~.Pa.Seon to the JAaa 

deYelOpecl 11d'N.UU0'\tft 18 U. P. Alao, .... .S.ftC1• 

4t.eVla\ 111 o. P. ean DOt ll•e the oGI,P08lw ,ptotun 

4 

ot wbOle ot th• utu• PN4elb. S001o-eooncaio. 0\11 tunl 

ald ..,.n polltScal cootltilona..., not ••wr 411Vib'UW4 

all w .. the Uttal' Pnctelh. I t• Wedei'J) 41etrlata aN 

auoh ab.ea4 la all ft.e14a than J. ta •••ten 41atl'let• 

1 obo.e two ecapl•Mll' 4Uterem 4l.VS.ot.a • tn a. 
•••"- lluaattanaaar Whloh Ia Pl'lllal't17 4Arfote4 to u. 
oultiYatlon ot O.t, ard ill Ule ••n. DeOI'la 11beN 

wheat arJ4 J'loe aN oUl tlftMa. 

SIIOODI laaue ot the •....,.r.rUll.- NYOluttoa• 

la Oil lntra•NilOIIal MtUN. !bat 1., h• the r. ..... 
ot cUrterell\ o•taacw1•• ot h014lftla w0\114 napon& \0 

U. doptton ot tb• NYOlutlon. flO 4ea1 Wltb lt, tale 

at\lb' W0\114 be OOJl4UOM4 ill aG001'4a._e Wltb the fa• 

.... ....,..... weu14 be cUY14e4 lnto t.bJIH oatepr1ea 

s.... -11, •841• tUd l•llt all4 thell U. a4optl• 

pa'tern WOU14 be atu4lec1. 



l_ 5 

•---•• in tlapan aJXl Mt:atoo haft aleo bMn ~ 

4urtna ncent 4eoa4ea sn tbeir ~aid tOJt ..., aploul• 

\ua.l tecto•• !he notion tbat all tt•--• aN t.DA

eutte4 b7 Va41Ucm, •ktq lt tapoutble ror ttte. 

to •OClt!mitu aptoul\UN, ~«maa to Uul Mala 16 IJ7tb. 

Wbat deteaiaea 1fMV.r taN••• •111 aon:pt a 
.. aarteUl\UNl taotOP• llYan the kDOd..S,. about 1\t 

o,. approaoh te to aplalll cUttue.oee lD \he hte Of 

a4optl01'11D wme ot cultural ftrtebl•• AMtber 

appJIOaOh t.a to aplatn the o'b.one4 4lttennoaa ln tb.e 

nte or a4<Wt1on 111 teaa ot prott tabllt ''• AMO&t41q 

\o ZY1 Grlllotaa "'M ot the -~CII' tao\ora aaoooUD-tlJW 

tw tlw dltteNnce 111 Ute"'* ot aeoeptanee ot 'bJWS,4 

eOftl tn 4lffttNilt ..... ••• the 4lrterenoe t.a abaOlute 

poft tab111 ,,. ot the lblft ower trc. open po11lDatecl to 

hJ'bft4 ftr1•,1•a... Dtu1 te t.he flna tha' the teNet-a 

la poor o-.4 \tea aM aUbjeot. to all aa~U~~Jr or oa1 tUNl 

Natntata tala' •• \h• UDftaponalw to aCNl Mo.-de 

taoenttfta tn aooepttq a ,.. aplouttUNl faatw, n\alllea 

ot tate a'beel"fec\ 1••• 111 the .eoeptaaoe or parttcula• ,.. 

apio~\unl hoto.a llbOII tha' theM 1- aN apla1_. 

•ttllfaetol'lll' b7 PJ'Of't\abt.lltl• A ploMertq ••• b7 

~ Krllb.Da ot t.be h»P17 bapon .. or Co\\Oil _. ••• Ia 

~ab, 1rtel u4ill8 eocepunoe ot • .., aDI bette• Ya.S.e\J' 

or 00\\ot'tt avcmatr ..... ,. Vlla propoal tum. !he leftl 

ot 11 Ylq t.a.oaa aet.•llr powdl unaa~oaaetlll t.n •Pl•t..., 
lDa the Utterel'lOe • .., lbte lD tale .... ot •oepu ... 

ot hJ'bft4 • .,.... 
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Aa uauat Wl• rat.e ~ lll04aftll•tloa 1n •ll'loUltUN 

la 4eteJilillM4 ~~ S.ta dlnaad altA aupp1J• Aaa\1118,1 'the 

P~»Plr or •Pio\\ltwal tQUta to be at••n. the nte ot 

tacdwm•tton 'beoaaea mat.nlr • «aaard ••l'lable, Wblob 

1 \'1· • ••'- ot the "WllllD&ften" aal •a1Jl11 tr• ot U. 

t-ra to u• 1\oUPJl lDPUta. !he wU11DSMaa 'o .ccept 

Ia nlateo. ruallllJ' to pe•aoaal tao\ore ltke actuoatton, 

..., ••• •--• the abllltJ' to mocs..nt.• the ta1111q 

&tpei'J4a upon eoonfalo taotora. llklt ONatton ~ .., •• _..,. 

l!ltftalructun, oapecS. \J' to tmeat,. l'lek b•rt.q cap.o1t7t 

•to. thu., the 'factor•• wblob d'teot the PJ'Opeb.U '' to 

a4o»\ ... ll'l'lpUOD raotlt \1••• .S.ee ~ bOlcU.o.t PNtl ta

billtJ• 1DONatll4 1Mcae eto. PoP \he eake ot Oleatt 

expo.t'UOD the N1att.onlb1p 'bet•en the• eooD.Qftlo teotGI'a 

all4 adoption baa 'Men GIIID1M4 •PaNMlJ' lD the tOUOWS.DC 

pa ... 

AOOOI'tiAI to WbaD fOlk 'bl•1 aplOul tUM la tbe 

011Yaltft ot V.41t10Jlal1•J bel'lee \o thlM ot tuaera 

t•uJdq ••'• aid at.an41DI Dn taotora 16 prodw.t.toa 

la abdl'Cl. But mOdern alftoUl lure la olWtOUalJ' a eout-

ct•noe ot tatwel"a haYlJW .. qutN4 ani bnl~W l•l'De4 how 

to u• ,.., tNPeriol' taotora ot ppoductton. lfor la tht.a 

'IUdel'lJiq &.aid ror new taetora ot l!l'o4uat1on unlque. 
'.l'b!a ftl'lee fraa OOUiltJa¥ to oounvr •n4 trcn NllOJI to 

Nlloa wttb tn a ooUiltrJ• Dante tanaera •ehteyect aUOh 

a wallllt'Oftllatlon eYell bet_.. the tuttll ot Vle a.ntUI7'• 
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. 
auut van.aoucma. tJJOHaeea to th• Jlel4·or aubii1Aa..,. 

O"PI or t.n the GI'OH ot .ubal•t••• taa.ra can M 

pPOtltabl• e"n tt none ot the a.op t.• •014. tt la llul~ 

to be.._, bo.n-.. that the protlt poaalbUiUea aaaoolaW 

(11th the aoceptanee ot _. apScUltUNl taotOI'a .... ill 

.. ml'&lmoa. navtotect ror •-nUa117 wlfl•autrt.ct.eat 

ttuan ~- ~1a1 farmer• 
. 
!be - apioultunt hOtOI' oan tJOt h' PNfl\ald.e 

'o -aunt tt» the ....... ot ell natcma aJl4 ..S.tb 

cUttereD\ t..,.. et••• Alto t.- tenure arr.J'&II~~enta oaa 

obfloual~ afteo\ the protl ta'-111 ,,. ot •• taotc:.a to tM 

actual h~~~er. Jt • MMD\ ba1 to ( •• 1e the ~1 

PNOtlee) .. , UU or \he Jle14 ot the OHPt that le, M 

.. ,. belt ot u. .PJ'Ofttab11t.\J'J ta.n he.,. or •r aot. 

a4op' the ,... taotore beeauee he baa to llear tbe l'lak 

t.MOl.•ecl tn their a4optt.oa aptaat u. •11 eata'blt.lbe4 

reaul ta ot tft41 tlonal nnest.ea ftca 4eoau• 

1'M prot! tab11l tJ &epeDile upon the .PI'Ioe aid tba 

Jlel4. It Wou.14 DOt autn.• to -lne 0111.1' tbe NlaSS.W 

lmNa• ta "e14. t'be abaelute , ........ ln 71•14 ... 

Wha' PQ \be eoata abd allo. • p&-Oft t. 

11m UM tpl 'b• .. • 9f J.Ce .IID'I' 

.Ut.hftlb. Blab Yt.e141DC V..S.ettea u4 Pertt.lleRa 

_.. alae-nnUel. In Ole .... that tbeJ' en 41'f1a11d.e 

aD! can be u ... li'N.,.tlD ot the alae ot W. tu11, 
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U..7 aN not n.a'UfOe •uw.l. 81noe tbe 1ar• tdlla 

bde • bette• cCIIIIlard ower NaO\JIOe•- wa •• •11 •• 

b0Jti'Oft4- aid alnoe their rl8 bnl'llla oapaet.tJ wOU14 

bl _...tel" than that of -.11 tta..el'e, the a4op,ton ~ 

B.c. teohmqun la eapeetec~ to be ••• ••••• •ottc 
laqe taa.. SliiOe the apalldon ot output lhroue. 

atll ttple oropptq Nq•n• •ore la'bOU 11l.PUt per tr4\~ t 

ot out,put than tbl'oqb the tmna• 1n 7ie14 ~~ el'Oppe& 

... trca u.Y.v. • atenal•e u... ot rerttlt..-, lt 

ap,pellft tba\ tbe la'bov •Yt.D61 oharaOt• ot B. C. lnputa 

»S'Oft4ea • ma~or t.llOIIltlft tor their a4o.ttts.on •ona u. 
1 .... ,... 

xm•»sm • 
z .. .-..- ta ~m lDPll'ta 11ke tel-t.illael'a aid 

- a.Y.v. oan '- ..-cw to be ,peater \1D!hr oODU\10118 

or hlab P"tltab111U ald nlatlYe oeru1ntr ot ne14a. 
AlthO\llb th ... can be th4e-ot.t behMD the leYel ot 

prctrS. \ aid \he a.p .. till ,.S.tt14-o..UlfttJt the pJlOft tabS.• 

lt.Q o~ ao4en illPUta la ,..,.n117 hlaber Wbttn trn .. u• 
la aaii\INd ard eODUOlled. eo that. \btl certain_. ot rte14 

w0\44 be ana~ tn aueh a ~t,utto• 

Zrteot ot ftxe4 oaPltal OJl the a4opttoa 11'1 M.o

Cbll!d.oal tnputa wOU14 alao 1» •••1•4. !h ... baa bMD 

a 1oq ea\ab111M4 bQotbaa1a the\ tiW 1l1Dltat.tou ot 

oapJ.tal ba4 OQIII tn the •• ,. or a4eptlon fit hilt\ .rte1411W 

ftl't•U•• ll1 taNare WI ttl 5 t.o 15 aorea ot 1d4J Ulat 
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-... the late• h.S been able to enure cntU t ro• 

lnYeatatent tn lnla;atlon aid maoh1M17• the' --.11 

hNen w1 tb 1••• than 5 tiONa ot lard b.ll4 w•n 801~ 

uable to utce .O.Yanta.. or the hllb pel4llll 'IArleUea 

beoauae the,- bact been uuable to tare•' 111 '&he lldt.vl.atble 

lDPUt• lllee ,. • ._. abl tlll0h1••7• 

\'hla t.a .aoth• ~Jl\ raetor WhJ.oh t• Nlatecl 

\o V. a4op\1.0D ot llapltore4 tam praotS.O•e. A N01»rood 

oauae aDJ. ethot Nl•tlODiblP la llkeb to US.at. betwen 

\hle -.oun\ or U. 1total Yalue ot pr04ucta• afJ4 the 

aoceptanoe ot i.IB,pl'OY.t r .. PJIIIO,loe• !he IN•t.r aid 

qut.oke• .actoptton ot euoh r .... PNOtlcea 1h4a 'o hlP• 

Yal\la of PI'04U.Ota rat...a, Wh.loh Ill t.ara, ..... aON 

oapttal aYallable aD4 .. ,. .. tea • p.,ohol.o.Soal aott.Yatloa 

to ua~ •• praotto•• 

CI9UiDI I Q\IDII lz I 

t'hla ftlllable baa praoUoal ~.,.._ tn a. a4optSoa 

ot blab 7ie141Da •al'tetlea f'4 ...... aid rentli.... Ill. 

ne14lq Y&l'iettea aN abort. 4vat1011 ftl't.t.lea aD4 

oaa be eltbel' auooead•el7 o\11\lYaUO. ••o tl••• a ,...., 

•• ta oa• or no• aD4 .. , •• ••·• • oan prona. aore 
UM afte- ban•att.q OM Cl'OP r• the prepan\t.OD ot laid 

ror -Old uop. so tf the GI'Opptq 11ltelid v la aore 

than 'IOO,C (poaa outttYaWd. .... la •ON than Dat ottl*lYaUI . . . 

uea ) t.b.en thla w!11 ftl• tbe pl'Ott tab11l \J ~ laid ani 

aaxlad.• taJ."'Ien• lMccae ( aD4 dao w111 JdJd.al• rlaka 

ilrfolftel trm.nnt 111 'taof eropp1Jll Slltenelt~ oa•>• lft 



lo 
tbla • .,.,. extent ot OJ'Opptq lmeiUdQ' PNW1111W • 

wl• ot a ra ..... to t.DCNa• Me eroppt.na lD.Mnd\7 

lldea ......_ •• to adopt B. Y. v. ot ...Sa aid r..Ult. ..... 

ttDNU t 

Ufttat• Nat.a al14 110 ..oUJ'itJ ot tenwe lulW • ., 

\mfonUDat. J'lllllftuts.oaa wttb. "•" to lalll ~a\ 

d4 hi...- pi'04uot1.S.\7• so lema •• the tenartt oultt'latw 

la to pan wttb tb.e bulk ot hla PI'04uce Oft aooOU!l\ ot 

nnt, be 1 • 1ert wt tb too ll ttle t011 hi• 4av-to-48J' 

... ., aid •till leaa ru l~Weataent ln tbl ooatlJ' tnpt.a 

llke :t•Ull,.. aid B.Y. v. fit IIM4• Coopentt••• 

conett.tl' PUN teMn\ to h a bad net. '.ftle aaxlll• loea 

lUll' t0111 the ttm~nt tame le anob le•• Ulan t.bat tO'IJ 

tM oner hl'DH. 

A&optt.on ot BlO.Ch.toal 1Dputa 4epeata ~D t.wo 

aapeeta • ao&t fit "nt paJilellt ani the pattern ot 

•••¥• Ua•ll¥ a04e ot rent »aJatent la eltbe• ebaN

CNPPli'C G1' ti.M4 rent qat.. PJtQI Mrlalt.t' a ptdDt ot 

'flew, ••-l'OPP1DIIIdn .,.. Oftl.J' 1lheN ttt ... la 

the 4a~~~~tr ~ .-..s..,. vop taUUN. liMN tbla 

alt.uatlOJl doea ut prna11 ( •• ln the •• ~ •toh 

ft:llltetl NaiOD ot eaat. D.P. d4 po4 8011 oo.DIUtlona 

or ...._ ... ) crop lbUJ.Da baa • 4lai .. D.Uw etteet 

upoa e.o eultl.-tOI' 1ftWkiQI aC~Mlt047 al•'• 1...S. PutUDI 

••n into UUt laid aDd aolel,- at bla apeJlM, ...... 

reatd.ta 11l • PJ.'OporUo•te .. tn to the uaan'• 
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.Ae tar aa pattern or tenanc¥ la concerned adoption 

4epen4a upon \he condl tiona that who l.ea• ... s.n. It the 

leeaer-ln happena to be a rich ten.nt, then be ear ha•• 

acceae to B.c. t.nputa. But moat17 leaeer-ln 1e a poor 

tenant eo lt 1a Ull11kel7 l.at he will uee coatlF mw 

inputs on account ot Me belns poor. 

9~~tct1vee or th§ §S!!Az. t 

Maln ob3ect1 fte ot the atudv are ae tollowt 

To ••••• the relatl ve tmporta110e ot 

eoonQillc factora t011ar4a the u• ot 

chemical tertllleere 1n agrtcUl tural 

pract1cea. 

To at\147 the ibtluence or ·eooJl.QlllO 

tactore towal'de the uee ot tertilleera 

OYer tim.e ln a atwn reston, an4 also 

ln different tJpea ot rea1ona ln a 

at wn J18 r1 ext. 

HlpOShe 111 I 

In tM lllht ot aboft 4lacuea1ona to11ow1q 

h7Potbeala are proposed to be tested t.n thie at\141' a 

EconQtlic t110tora auch •• alae ot Para, 

Irl'lptlon, Plxe4 Capital, Total Value 

ot Pl"o4ucta rat. ae41 Own~rah1P ot latd 

bol41na and Cropp1na Intenal tr aN 

poa1t1W17 related to tbe (plaJ' a 

pre4a.lnant rOle tn the ) tel'tllt•r 

u• ln agrlcult.ural practlcee. 
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................. ---~·. ·-----·-······----·-······-·····-----··· .. ·-of th• t•••tt .. to• 
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ft'OP»1D8 -------·----·-···-..... .., ............................................... ..... 
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IIH,IIM t 

fb.e e\\147 Sa 'hMd oa the aecODSa~ 4ata colleot.a 

t~ tbNe "ft\1\U.ea lD tbe &CODCml08 of ... lafta-Dt• 

tJPOlliiOI'ed 1.\J' D1NOtor.w ct 'looDCidoa aD4 stat1d1oa• 

Jt.ld.at17 ot P004 8114 .Aploul\UN, t'W DeOPia Ill Eaat u. P., 

Muaftal'napr t.h W•l'l U. P. aJd l'VOMP\11' lP ~ab. 

Pert04 ot s.aronnat.ton oOU.ote4 UU'ou..ah abfte 

et\141ea Nlatee to 1966-67, f967•68, 1968-$ tw 
Deol'la arr4 llaaffarM_. aD4 t967-68,. 1968-$ ard 

1969-70 r• Pei'OSe.P•• ftt.• at.ua, t.n each 41avtot 

aten4a naoeaat M17 orer thltM apJ.oul tUNl ,.. •• 

bealrmt.aa traa 1at. Jur. ot tba .PJ~Mtoua nar to Jtat llq 

ot the ,.., Pd'• 

Out or the• thNe ,_ • ., 0UJ11 •'ldJ' ie 1MaM en 

two ,...., i967-f58 aid 1968-6t ru which the 4ata tozt 

all 'the tb.Ne 41atrsota le awlla'bl•• 

Me\hol ot Dak COlleott.Oft bJ' t.b• ..... .,..._.m 
,8\\141•• tor DIOl'l., Muaaft'araapr al'l4 •--•pur baa been 

•• toll••• 

'lbe ood aoeoutlD.t •U&a4 ot tllYaattptiODa baa 

been uMCl tor the oolteo•ton ot tle14 4ataa tn .U U'le 
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· tbNe 4ln.S.ot• In eaob 4S.aVS.ot, a •a.Ple ot 150 

hNa ••• •lecW r.ca 'f5 Ylll..,• or tbe reapeo\t.w 

41atrt.et •t \be rate ot 10 , ••• s-• n11a ... 

!he -pllD.I 4e.Sp le • llU1 U.atap .Va,S.tlecl 

nan~• aaapll- w1 th the flllap •• th Pll'Ual7 unit 

eld the tU'Il (opeN·\S.oDal b0141JW) •• the Ultt.ute 

\Ullt fil at\liiJ" Sa •oh 01 tM th.Ne 41atrso'• 

1. Jlld£iltt Aa rar •• u. P. la ooncerll84 thl 

eaetel'n cU. .Vtota or n•ta~t Pad.tt* t'o.ta one ot 

the ••t ap1ct4t\1Nl blloDN'Cl repcq ot the 

nate ald alao or the oountr••· ~ ru.a are 

f'4 TlfO' db alll Powen,- 111dta appJ.loa\lon ot 

oN41t 111 •none tome to alftoultue. fhua. 

Deona 4tnJilot baa bten pvpofJlYdJ' ..teot.a 

tw a&\d7. 

On tbe Otbel' bard the MuuattarDa•• cUatrt.ot, 

ahlld ttq moat ot \he cheNOtu'lattoa til 'leaun 

Utta• PN4eah apo.cltasaUo oODtUtlcm, haa 'beea 

••te« tfJIJ tM .tUIIJ' • 

._..l1UJI 41 drlot traa PunJab 41 atrlo\ ••• 

•l•eW tw the atu&l7 oona14el'll18 ita apo

Olt.aa\te OODdlttcma Wh!Oh N-'ble 'ffii"J auoh tzt<a 

••••fh•nalll"• 
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l~i;J,ItMI t Plfteen •t.ll•P• ba•• been •lec\84 

l'&l!danlJ fica eaoh U•trtat. DS. at.rlot.a ~ Deorla 

ard lusaattarnaa- wen 41'Y14e4 lPto t.wo sonee 

11bl1e PeJIIOUpur waa 41'ft.4e4 tato tbNe acme., 

'baae4 on 8011 tvpe., e.-opplq ~Ntttern aid lrrlptton 

t.olll tlea •to• Dle 1'1\a'be ot Ylll•ae• •1eote4 

la -h aone ot eaoll <Udl'to• ba4 bMn 41tteN1MI 

lfl p.-oport.l® to o\lltlwtecl aree or eaeb aone to 

tow oUlt1ftte4 ana ot the 4levtct. !'hu• 15 

.-mple YlUaaea •Cb t.a u.orna, Muaaatrarnapr 

abd Peroaepv were •l.otd ~or tbe atu47. 

ra • ._.\be eeleottoa ot the GltiiUte umt •t• 

ta-. • PNlhllblll'J' e~U~entlon or all the taaa 

( opents.o.nal holcU~tsa) tn aeleotea Ylll•P• ••• 

4o• alonptth the tame dopt.s.rw SeproYecl taN 

praotlcea, haYlJIC DeWS.• 11ben tb_.. wen not 

auob tal'l!l• 

All the opeatlonal b0141Dp ot the •leohd 

..S.llapa,... arra.,..a t.n ••n41na 01'd.el' or thel• 

•Pit.uc1e ot ana .n4 •••• ~ ll'l ft.•• uae
atNta 011 the baat.a ot equal proportloDate .,.. 

ov.t tlYaHcl Ulde~t h014tzap ta111111 in Moh Ylllall 

... .., U.n., •leoW hJJ4c.J.~. In eaOb 41•Vt.o\ 

15 tame wen ael.ote4 fltc:a eaoh 'ftlla,. ( fttCII 

cUtrttNM use atrat• •• GP1•1•4 aboYa). theNbJ 

ocm.atl tu\lq 10 a 15 • 150 bouteh014a 1n eaob 
41•trtot 01' 450 bou.eholc1a 111 total. 



!b4t PaJ/111 ••..-•at 4ata eolleote4 •• a'bo'te 

CoYeN4 the t'ollOWlq 4181Delld01la of lbttl!'ll\atlOil I 

16 

1• Data Htat1q to '1111apeJ 14enttrs.eatlOJt, 

1ooattcm, popuJ.at.lo», oooupattODal 41atrl• 

bUtloa Laid Uttltutton. Irrtpt.s.cm., crop 

st.at.ent. Pd. llYe-atoek •••tlabt11t7 f1f 

t.be Ylll• .. • were atvd.ttd. 

Data Nlatlq to 1DU'f'14ual tt&l'llea 

vmou ob~eota ocweN4 abOu' trdln4ua1 

1'dlla wen 1 I4elltlftcatton, De•rtptS.OJl ot 

hld.17t aource ot tnocae, tJPe ot wJNN, 
f'aN d&e:t lft'lptton, AP A LlteNOJ' ~ 

tumere, h\lllan l•b~ bUllock la'bour, 

o•n tal, lm.Plememe. 7tel«.. •ea. 
tel'tllleera, eto. 

'!be 4ata ro• Kbarlt •••on haft been obtalne4 b~ 

..... ,. •tho4 ar4 1'01! Rabl .. aeon b7 co•' aeoounts.q 

Mthc.d. 
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Pe ••••atlW tlul quantlutt•• a18blftoaMe ot 

the nlat1 •• lllfluemae ot •leoW tact or• oa •• ot 

rent1t .... per· hftD •• •ell •• per heo'-"• tw a11 

Ol'opa, the ••,..•eton aMlret• baa -.Z~ U8d. 

A tool tn eooncaetno re-Nb, NJNaatOll 

equatton •oa-1, peat\llatee • oaeual Nlattollllhlp between 

• cleperdent YaJII1able aid one or aON lll4epeldent .. 11.ab1•• 

2h• nsrea•tn a04e1 attept• to ••Plain ob.-.e4 oha~~pa 

lD a 4epen4ent YU1eble •• 'belaa oaual nlatiOD ..,..._. 

l:t7 the aec:tel. 

'!be e•u•l relation 'behMn the ~peM.ent ftl'ia'ble 

(Y) all4 U. ildepetdenl ••rtabl•a. ( XJ-X~ - • • Xzt ) 
..,- be ot a,- ll;lltolt tU.DOtloual fOJ.'ll. Conal4er the 

Nlatton. 

Y • t ( x1 , x2 • - - - - - x.> 
a.n t ( ) 1a an t•pltolt tuettoaal feat. 

Bu\ ~ a'fa11able \eohld.quea ot e~Rtmatten NqutN 

that the fUIIOtton • t ( ) be aD apltot t tuouon. 
Alao, not all eQltol t ful'lot.tonal toma aN eattaable. 

When the uplt.olt hrlottcmal tON 1• Jmolfn but nO\ 

eatlaabl.e, we •PPI'Gslllla\e U1• tuncttOftel tON t ( ) 

l'J7 a f..tllal' eatillable one. 

AD a.Pltos.t runcttcmal tON w14dl' uae4 to._ .. 

tba O&UUl Nlat1on betWUD a UPIDieDt Yarlable IDI 
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1114epelld.ent. Y&J-iable• la the llDeaJ' tos. :avu lt the 

nlatloa la not lt••r. 1fhen the Mldan\ bll&'f ot 

opentlcm. ie .-..11 the lt.JJeU rON MJ' aaquatel.,. 

npe•nt the true .-unotlcmel tona. 

LlDnl' NPttaalon lft two 'IU'le'blea 1a •• t'ollowat 

Y, • s1x1, • •axn • z, • 'h ._ + l, , 

Wh•n z atall4a tw the oaDbJ.bed. 1DtluellCe ot ill tM 

DOD l&ellava'ble •••1a'blea. I'l lethe •rror 4ue to U. 

11.,..,. apprQZiaatlon ot ac.e O\hel' t.apllol' ruaottonat 

ton~. '1 la PUN 1101• tuM 1m.u.nt ln \be ••tem aD4 

NPN•llt unaocOUDte4 ror '<lfat'lat1on 1n the de~n&tnt 

•arlable'. 

8taldal'cl 11-• NINB11on equation ln two Yarlablea 

la wrttgn •• • 

1't • 8o + B1X1t + Bat + t 

atd .·. ' • z, + ?: ' + "' 

., • ( z, - z ) 

,•< ,- ,> 
U. B'a are N ... aasoa par.aehra aid the c •a aN 

the eo-called error "-,_.. 
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l>Wll7 ••Jn.•ble• are unaJ.lr •••oot.ate4 •t tb. 

quall tatS •• Y.rla'blea auob •• Nat. o», topOJN~• 

oooupatlODt oaete, claa .. poettion ete. l' 1e • ldaPle 

ard 1lMtUl metho4 ot tntrOtSuo!.na ouch YUlablea tnto 

the reare•eittn naal.Jeie, Which. wOUld othei'Wl• be 

4ltttoutt to meaeure on a maertoal eoele. lntr04uctlOD 

or 4~ •ar!oblea 11\t() the Npteea1on abal,-eta pealta 

the .-putatlon ot tnfomati on on oertatn Ycrtablee iuto 

4leorete oatanortea ~ aUUfttq 4'l~DJ' Yaluee ( 0 Ol' 1 ) 

r~ each ot ttw cateaort•• 

Ir Y I.e the depttrdent ••r1able, •ount ot tertlll• 

aera. utJe4t an4 the espleDa\on' ftl"lablea *" x3, x,.---x1• 

lt le popoae4 to atq not OD17 the lntlueDOe ot 

x1• Xa- ••••• x6 on Y wt to ... the •tr•ot ot •taaw 
et•e pou,p' aa we11. Slae ,roup baa bleD o1aaa1flle4 ill 

'U1Ne oateaortea na. -11. ( taN• bet ... n 2 to 6 b.eo\aNa) 

aid l•aa ( ,.,.. abO'fe 6 heotuea ). A• tl\lOh ttbna 41111q' 

YU'lablea baYe to be 4ef1M4 Wltb the Pl'OPG'\J' that Dl • 1 

lf the tum belOJla• to the 1 ~ uae oate&OI')', ot.beNt• 

D1 • • tt b tuw belonp to the 1 \h oate&W7 othel'llt• 

D1 • 1• Arter tnuC4U01DC 4__, Yal'iablea, Ute model 

taua tlb.e tolla.lq ~o• 

Y1 or Ya • • + \)J •:s • bq aa. • '; X, + b6 ., 

+ b7 X7 + 1:Je Xa + Dt X, + Da •to + D3 aif 
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wben, \be coettt.oleat• n1, Da aJJ4 n3 an the e.uaa~ 

lntei'Cepta ot .-11, aa41111 ald. larae tuaa NQMti ftll'• 

., 

• Value ot fer\111..,.1 per beChN 

• at.• ~the tua 

• Pvoenta .. of poaa 11"ftpte4 • ..,. 
t.o poae o.-opPtMl uea 

• OWbePehlP ot 1aD4 bolCU.na ( peroer&ap 
or ene4 .... to total .... urdezt 
o.uJ.t-l'fatlon). 

• Total Yal.\MI r4 output ns...a. 

Ill or4el' to u.a tM ooJMtnUor.l ocaput.liiQ Pl"Oil'l., 

Obi or the 4,_, Yarlablea ( 1n th11 08 .. 181'81 tame ) 

haa to 1Na 4&-opped.. !b• •tteot ot -11 aid 11841\ID t .... 
OWl' the l•P fUIII 18 p'QD bJ' the N&Naalon OGertl• 

oleDta ot tile lrJOludd. 4~ wi'S.ablea 1n the •Ode1. 

A'bOt!e lll04e1 ••• uetMl to anal, .. tbe taotOI'e 

arho'iq U. Of ebaalCal ftl't111HPI lD DeOI'ia, 

Muaaftaft.laPI' aid ••• .-.,_.. Dltrvent ocablMtlon ot 

t.b.e YAI"lablea ... W1e4, ftt\lJW 41tt ... nt •INadOil 

aQ.uatloM 111 eaoh rep em. A oc.pal'at1 ve at\M\r ot th41• 

equat10M on the 'b•ud.a ot _.,. at.ttatloa ot \be 

eq,'Gif.iona Wftl4 ~NWal t.be final ( '-•' tlt ) NINWOil 

eqa\tcm to lMI UM tt» the NPOitt to cll'aw ocmclu.S.ODe. 
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Perozepur diatrtct waa purposively eelected tor 

the atU41 because 1t had cQilparatlvely large alzed 

ho141nge, which •OU14 pe~1t adoption ot new technoloar. 

It had a total IU'IJ& ot 10028aq,uare k11 cmetre a. ot which 

88 percent was under oul ttvats.on. 

QlJmate : 

.Vl th 1 ta t!lOpical clSmate FerCISepur 41atr1ct 

exhlbita two main crop eeaeons, aummer or khar1t eeaacn 

extelldtna tran APril to september ani winter or rabl 

aeaaon rran October to Mai'Oh. 'lhe climate preeenta 

extreme heat end col4. ilheat ocouplea Ule premier 

position. 

Populat& on 1 

The total popuJ,atton ot Peroupur 41etrlot 

li'Creaee4 trca 1619 thouaanda in 1961 to 1900 thouaanda 

ln 197i. 

Punot1onall7 literate pppuJ.ation in Perocepur 

dlatrlct tom 27.62 percent ln 1971 aaatnat 22.55 

pei'Cent in 196t. 

Pltef ot 6'£1~u1S!1£! tn the Boon<lftz ot tbt 4J.atnct 1 

Jlarm1Jl8 conatltutea the u3or oacupatlon ot the 

41str1ct. Nearly 80 percent ot 1 ta popUlation la 41rect1J 
i \ , 
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01' 11Jd1rect1J dependent upon agriculture. Tbe 1971 cenaua 

Nftaled that 7.3 percent or the workera 111 the dletrtct 

•re cul. t1vatore and agr1cUl tUl'al labourera. 

Avert• atae ~ tho C\!l,lYat!z4 Hold1M : 

'l'he a'f'eraae etze or cul t1 vate4 holdlna 1n Ferozepur 

41etr1ct ••• 6.3 hectares aa canpared to 5 hectaree 1n 

the Punjab. 

It deale with the d1etr1but1on ot land accordtna 

to var1oua ueea ae well ae rate ot change at 81'0Wth, 

1nd1oat1ns lbitta 1n the land uae patterna 1n the 41atr1c'-

Claaa1t1cat1on ot Area, rerosepur 41atrtot 
1967-68, 1968-69 

--~~-~--~~-~~~-~---------- ··--··------~-----
Part1oUl.ara ot the area Ftlrcentaae ot totel 

1967!la 19Y:69 
~~~~~~~--~~~~~~~-~~~~~~-~~~~~~~--~~~~~~--

1. Area UDder tore at a - -
2. Land not a'f'a1lable tor cult1vat1on 7 • .33 8.70 

'· Other uncul. t1 vated land excl u41na 4.06 3.56 tallow laid 

4. current fall01f 5.05 9.88 

5. Bet u.a e01m 8.3.65 77.87 

6. Area aown more than once 25.96 21.84 

7. Total cropped area 1106 heot. 1009 t.ct. 

a. Total area accordtns to 1009 " 1012 Yillaae paper 

Source: conaol14ate4 Report 1 Stud1ea 1n the Eoonan1ca 
ot Fann Management, Perozepur, 1967-70. 

" 
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Jntena&tx or Crope1ns &n the dltt£,\CS t . 

lntena1t,- ot cropping ••• 123.61 1n 1967-68 but 

lt ctropped to 113.60 in 1968-69. 'l'h1e 4ec11ae was 

moetl7 due to the dry epell during the aOWing eeaeon 

ot Rebl crops ln the )'eal'. 

The canal 1w1satlon le verJ all 4e•elope4 1n 

the d1etr1ct. One 1mp01'tant feature 1a th1a that 

cereae 111 1967-68 not a aln.gle thouaand l'lectare waa 

tUbe well irrigated 1 t shot up to 80 thouaal1d hec terea 

ln 1968-69. 

Oroaa 1rr1gate4 area and percentage ot sro•• 
area 1rrlpte4 to total cropped area 

-·----~~~~----~-~~~-.-.-~~-~~~-------~~~-~--~-Gl'OII trrlaated area oroae area ot cropa 
Year ( thoueancl baotarea ) 1rr1aate4 ae percent ... 

ot total cropped area 
---------~-----------~~---··---~---~-~~-~--~---~---··· 

souree s Farm Management stucllea 1 Perozep\lr 1967-70 

iooncpz ot: \h! elected Y11lapa : 

Tlle ..- 15 Y111aaea which •re taken up ror atu47 

4U1'1D8 the ttret J8ar ot 1nqutn. •re continued 4ur1q 

the aucoea41na two Jeara. The v111apa are u.nltonalr 

41apoeed tn the d1etr1ot and vei'J •11 repre•nt tbe 

41tterent aapecta ot aaro-aoc1o-eoonca1o lite ot the 

41atrlot. 
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The prop~t1on ot area not aYallable tor cultiYation 

••• 10.76 percent ot the total seoarapb1cal area. Net 

eown area decreased trcm 15,916 hectares 1n 1966-67 to 

15,321 ln 1968-69 beoauee ot the Ar¥ weather. 

Area sown mo~~e than once registered an 1ll0rea.e 

fran 5, 135 hectares 1n 1966-67 to 6, 980 hectare a 1n 

1969-70. However, cultivated area 1n the a.nple Y11lasea 

414 not ahow any 1ncl'Gaee. 

Wheat wae the oh1er crop en4 1 t occupied 36. 8 

percent ot tbe total cropped area 1n 1969-70 againet 

18 percent in 1953-54 tor all the Y1llasee td8n together. 

The aNa under snm aid wheat-gr• cona1etently declimct. 

Intenait7 dropped trca 126 1n 1967-68 to 123 1n 

1968-69, which ••• due to dr7 weather preYa111ng durtna 

the aowina perio4e. It again went up to 135 1n 1969-70. 

«a•a ot M£1CUlt~IJ. Lab~ t 

The •••ra81 •••• which wre Ra. 5.55 1n 1967-68 

1JlCreaae4 upto Ra. 6.39 1n 1968-69. 

Awraae wholaaale pl'lcea ot S..portant cc:mn0d1 t1ea 

414 not ahow a aarked increment troa 1967-68 to 1968-69. 

'rhouah the7 tluctuated much w1 th 1n the ,.ear. Hlatteet 

and loeat ot the 7ear were recorded in October alld 

August reapect1Yel7• 
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JmprR!fd tam m19h1nerz aJ!4 eQU1men;Q: ltechan1aat1on 

ot a81'1Cul ture 111 the aemple village a had been 801118 

along tor the laet f'ew ,.eare. Total number ~ trectora 

111 unple v11lagea 1ncreaeed trc:a 12.5 ln 1967·68 to 239 

in 1969-70. Lllrelflee. the n\lllber at tubewlla end 

other improved implements regt.eterecl an 11lCreaae 4ur1na 

the same per1 od. 

Dietr1but1on ot ~proved t~ mach1ner7 
and equ11l'f10nte ln the umple Y1llaaea. 

Perozepu~ D1etriot 

Tti'actore 125 

Electric Pll'apa 129 

011 Ellgims 145 

CaDI!I Crueera 20 

Wheat Tlueehera 145 

Malae Shellers( Power Dr1 yen) 35 

Ieproved Barrowa & Cul tl vatora 267 

rertlll~era a 18ed drills 16 

.source a Studies 1n the Econcalc a ~ Farm 
Management, Feroaepw, 1967-70. 

180 

l23 

433 

38 

162 

36 

185 

48 
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brtlJ.t.•r• ' 

The uae ot n1 trogen, phoephorue and potash nutrlanta 

per hectare ot cul tlvated area ot the umple vlllaaea tn 

1967-68 ard 1968-69 la ehown ln tale following table. 

Tablf! 

-----~~-~~~-~-~~---~-------~-~-~-~~~-~~~~-~-----~--
zom Name or 1967-68 1968-69 1967-68 1968-69 1967-68 1968-69 

v111aaea t~ p It .................. ., .... _._._.. ___ ._.... _ _.~_.., ............... -. .. ...., ...... _...-.-_____ ._.. ____ .. ....._. _____ ._ __ .._..........,._. 

1 Bilaapur 17.29 51 3.23 19 .42 5 

Dai'Oll 21.89 33 8.83 13 .50 4 

Gill 24.06 20 1.45 7 .17 1 

II Kahmwala 14.52 21 3.50 6 1.94 2 

OhubQa 11.52 15 1.02 2 .47 -
Malwal 15.80 42 .86 3 ·'' -
BhlDder 25.80 37 4.62 10 1.49 3 

NUJipUI' 16.81 21 1.76 3 - -
III ihalS.awali 19.87 19 8.11 9 .52 1 

B041wala 1La.51 16 .82 - .34 -
MUNCluala 23.47 3 - - - -
Balaur. 21.05 27 1· 75 2 4.38 2 

Jb.alalwall 18.99 7 20.47 2 .79 1 

ChaJmU 75.02 28 1.28 4 .36 2 

Paquaraar 23.58 41 1.48 ' 3.32 ' AYera .. ror u. 21.49 23.39 3.93 5.60 ·99 1.53 real on 

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



'fb8 aYeraae doee ~ nitroaec. ~i'5 aJl4 Potaah 

per bee 'tare roee trtn 21.49 kge, 3. 93 kB•• • 99 qe, 
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1n 1967·68 to 28 qe, 9.89 kge and 2. 20 kge 1n 1969-70 

reepeot1ve17• The average consumption ot tert111eare 

( 1n terme ot N, P ) waa the hlgheat 1n v111asea ot 

zom I ccmpared to those ot zone II and III. The 

aYOrase dooe ot nt trogen va:r1ed tran 3. 71 kge in 

M u:radwala to 45. 34 kala 1n ?equarsar village. 

The u• of Yarloue tactore euch aa lalld, labov, 

capl tal and other reeoumea accounted for the eti"\1Cture 

ot tam., ot which we 11111 a1w here aane rele'fant 

1ntoreat1on. 

The total area ot 150 farllla ••• 1865. 67 hectare•, 

oQDpr1a1l'l8 11.19 pei'Oent ot the total oul t1vated area 

ot the fifteen •lee ted village a. Tba • hold1nga, 

tor the anal7a1a. were d1Y1dee. into three else poupa 

YiZ. below 2 bactarea, 4-6 and •ora than 6 hectare• 

11\11\bertng there b7 o, 33 aDd 117 hol41nttt1n each alae 

poup. ( '1'h1a d1Y1a1on ••• conalatant with thlt a1H 

8f'OUP cataaortaatton ~ Deorla' • ~ uuaattar l~a~' a 

fame). 



!he dtetrS.Ct ot Musaftarnaaar llea tn tbt 

uppel' oana-t•una DOab tn Reetern o. P. bBtaen 

the partallela 20°11' aid 290,.5• north latttudea 

28 

. and 77'\t and 780.,1 east 10naitue1e• lt meaaUNe 

98 ilia traa eaat to weet aD4 58 lime rran north to 

aoutb, ar4 cOYera an area ot 4310•3 equare kllo-

•tre• 

!be 41atrttct can be 41Y14e4 s.nto three 41atr1c\ 

natural treote Yerttcallv, DtDelJ1 the· natern uplam4, 

Ule eaatei'D uplent anl the central clePNaaton wttb a 

-.11 area UDdel' 'khedu-' laDda -"otmrw the uplanda 

alone the baua ot tbe T•u• tD the ••t ana the 

o.aaa ln the eaat. 

pe &iDE SztSfa apA Dnl•• t 

!be ••t vaot (cowrtrw 45• uea ~ the 

41ab-1ot) baa lhalrho.t, Xatha aft4 ttrlebna rt••• 

wblle \he eaat ( eo.,.rtrw 35f aNa ~ tbe 41eVto') 

baa laaan, Salcmt and Budbl Oanca. All Uw• rlwn 

flo. DOI'tb. to no.rtb 1D4leat1DS • pectual alO»e ot 

U. 41atr1ct haD north w aoutb.. 8~ al'tltlolal 
1 Dillaba' baw been COilati'UCt.ecl ta the ceDtral 



.... ,. II •n ·1 ·--·". ····-----------· -~----..------· ••• II ........... ----
tatd u. 1968-$ . 

-•••••••••n•••••••••---•• • t ,., r • ••••u•••••••••••••• • ••••u••• 

1a 

2. 

!Otal 

PONetLamA 

Len4 put to noo-aa;r. .... 
Barten and WJCUl t1vat.e4 
ueee 

PermaJ'IIInt paetw:-ee end 
pONa 

Mlec. treea an1 other 
lalda 

CU1t1Yable waete an! 
old r~1ow 

Total oUl t1 vate4 lard 
1mo1\141na oUI'.Nn' 
tallOW 

100.00 100.00 .,e .,e 
6.86 6.86 

2.82 2.82 

... 27 -t.27 

2.96 2.96 

le91 '·91 

81.60 81.60 

--~----~~~--·--------···------------------~~----~----
Total Oeo.Area (hect.Na} 12266.02 12266.02 

... ·------··· ·--------~-·· ·-····--·-···-.... -------
SC'NJ!Oit stu41ea in Eoonaa1ca ~ 

auaatttarzaaaer, 1966-69 
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tlapna.s.on tract ( whlcb cower rJl>lt!. ot tbl 4t.atl'1et 

&1'8a) of the 41atJtlot coonectrlq the 1"1 vera ot I. alt. 

Ud HiMOD to prOVide tOll 4rdJ'la .. ot the trao'-

'lbe .,. .. .., ~tUJe Yai'S.ea trCitl • mass.• 

ot 910, ln •• an4 Juae to • ---- of ss«7 J.n 

J •••17'• '1'be llONd meaD temperatue t4 b 4latrtot 

la abOut 750p. Cltmete contdate or 'bot tropical 

mcmeoon Ollmate' wtth thl'ee aeaaona t.n tJMt ,.ar. 

'1'he 1101Dl81 averaat ralllt'all rJt the dlatrlot 

la 79 c.ma. Ou\ ot which, Dearly 85 ,Pel'Ceat la 

rece1Ye4 4unas Jume to sept•ber, the ~ala, ••ecm. 

'l'he Attacrsptton ot the pbJatco-aooto-eccmCWllo 

baolqp.'OUDl ot the Yllla~J.te s.n 'lllS.ch f'aftla aft 

operated. la tmpOI'tant, •• 1 t cona\1 tutea the 

envti'ODDeDt Which larael7 detezmllle a the taJWS 

pr04uotton deo11io~ 

Lag1 VSU,&!&t1on t 

1'be t011ow1q table as.wa 1al'l4 ut111•t10D. 

8Ut1atlce tor a•Plecl Yllla .. a. 
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LIM-It 

Out. or total populaUODt 4J8m, 69"10 people 

ta all Ylllaa&a oombS.b84 are 11 terat.e that oanat1 tutee 

the 11terao1 l'ate ot the eam.Ple4 'fill••• to 15•9 

percent. 

Total c\4 t1Yate4 aNa tl the .S.llaaee la 9856.76 

heo\are• wbldl la 8i.377 »ercent. ot total aaograpbloa1 

area. Total maber ot h0141ns• ta 2,596 Which cODatl• 

t.utea the awrace elM ot ho141Da eq,\181 to 3.80 

b.eotare• 

QroppJ.y aSMII t 

%81&1 
DlaVibutton ot percenta~S uea Ull4ar 
.41trerent crape s.n .-ple4 Will••• 

--···-----------.---···-· ·---·-·•••• fl ...... D .......... . · Crope _____ _!!8..!._ __ _ 

.... L • ·----------·---------12.§1::.!! ........ !2.!!:§2 ..•• ... Pa44J 10.11) 10.10 
2. ¥alae 4.25 4.32 
3. POC24er 13.23 13.42 
4. 8UpJ.'C ... 30.08 lQ.Q 

'· Wbeal 29.57 3().62 
6. OOChaDS. LiO 2.03 
7. ar .. 4.,, lk?O 
B. Vest. e17 .18 
.9) •• fthen 3.45 ... 61 .... Pea 2.42 LIJ 

Total 100.00 100.00 
...... ·-----·------------------------· ----··--··-····-
source • 8\udle a lD Econcatc • ot ,.,. 11 anaa-nt 

Muaattarmaaar "'"-"· 



Tabl• tbowe that tfheet aid II'Q81HaJ38 are two 
aoet S.portant cropa ln tbe -pled Y111agea eaoh 
aocountsns to :50" ot total cropped •"•• 

IE£la!iont 
The t.msated area ot tbe .. pleA •111Qie 

ta abcut w ot tbe -tot.J. cropped area. 

lft'lpte4 aNa a114 percentage ot Cl"Oppe4 aNa 
lri'S .. te4 111 ..,Pled Ylllasaa 4ur1ns 1966-69 

--------~~--~~-------------···----~----
ANa 1n hectaNa 

source a --------------------·----
-----· ••••• ll ......... _. ......................................... . 

Canel 4681.52 
( 61.23) 

~66h87 59.9)) 

~be .. 11e 2154.18 f39'· 7f ( 28.1 ) 30.77 
Well a 767.$ 

( 10·'*> 
683.84 

( &.78) 

ou.re 42.05 39.18 
( .55) ( .52 ) 

7645.80 7783.66 
( 100.00) ( 100.00 ) 

--·-· ........................... ··-···--------··········------
souna s 1 b14. 

Table ehowa that l!erceab .. ct aNa t.Jtl'l•'-4 

b~ caNal baa atorea.-4 rrc. 6f \o 59 tn t Jl)al' rrca 
1967-61 to 1968-$. Alao, tube•ll 1rrlpt10D la 



beOC.1D8 IRON popu1al't it, he a aom up tJiCII ZIC 1D 

1967-68 to appr<a. '1 percent 111 1968-69. 
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the q'Qal\tltlea r8 Yal'10U8 fel"t111 .. l"a u•4 in 

the ._Ple4 'ftllaaea aloqwttb their pei'Cent••• la 

stveD tn the tollowtDS tables :• 

.,..._ _______ .,..... __ ........_ ..... __ 11 ___ ..._ _____ ._. ............... ..... 

Quanttt7(QU1ntala) 
~------------------1967-68 1968-69 ·--------· . ._. .................... .,.. .............. --..... 

1. JJIDOJ\1\ID SUl.Phate 521M30 549.52 

L Urea 41.,6 ~3.15 ,. c. A. t;. ,,2.61" .36.&> 

4. super Phoephate tGO.o 
/ 

284.17 

5. Dl-01'4\W SUl. - 15.22 

6. .-.om• Chlort&a - 17.11 

1. Bo• •el - 52.70 
••••••'*••••------•-- r 

'tOtal 1078.56 1131.~ -····--·---------··· --· ·-----~------------~ 
SOVNe I lb14. 

.-.cmt• 8\ll.phate .ccounta tO!' about 6f.w: ~ 

the total t.Jttl11•r• uaed 1n t.b.e -ple4 Yllle81a 

tollo.e4 b7 e. A.M. end Urea. uee or total te•t1lt••• 



lDCNaeed h'CJD t078 qUS.nt.ala ln 1967·66 to 1138 

qutntala ln 1968-$. 
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(In quintal a) 
..._._..__ ................. ______ _._,...._~_.., .. _._ .... _ ..... _ ... _____ _ 

Iteaa .................... ._...._ __ ............. ___ ...., _______ . --.------··---
fer Y11la81 

( 1) Improwe4 •e4• 
(11) ftntlteera 

( 1) I•prow4 .-e4 

( 11} Pel'tUleera 

.oe 
• 10 

----- ·····---~---··---------~~~---~-~--~-----
PrlC!t 1 

iabl! 

Heneat P~-lcea or dl:threftt 
oatae41 tltt • tn ""USa~rarnapr 
Dletz-tct. 

------····-------.-.-----------------.......... ,._ __________ _ 
C-.o41t1ea Prlce ar quintal (R•l 

1967-68 1968-69 
-----~~~~~----~~--·--------------~-------
1. I beat 84.90 89.00 
2. or. 98.42 90.79 ,. Pea 91.25 67.41 

'" OochiDl 15.00 go.oo 

'· lllaiae 95.22 70.95 
6. Pa447 74.84 e.oo 
?. suaar cane 15.84 9.00 
--------------·--··-···- ----~~~---~- ·-----~---·· 80UI"'et lb14. 



'rh& dietnct of Deor1a 11ea in tho en....
north-eaet corner ell the ntate ot Uttar PraGeeb. 

'lhe 41at•sot occup1ee an area ot ,..._, eq. kllo

•uea. In &ellt!l'al, tbe 41atnot ta a level 

alluvial plain intereprea4 b7 rlwr Yelle)'a ard 

aandJ' r14ae• 
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!he 41•tnct can be 41Y14e4 lnto tout- eo11 

aoma name17• Teral Bhtlt Dca.r l.aohhal' ccapl"ia1Da 

17.91, 38.22. 39.53, 4.34 percent Na»ect1Ml,. ot 

the 41atr1C t area. 

1'be 41atMct en30J• aonaoon cltaate. '.ftt8N 

are three 41atr1c' .. aaona correapondtns to thfee 

apttcul tural eeaaona. 

~· •••on - Za14 - r.ca Apl'11 1 to 1114 Ju•• 

RainJ •••on - I.Jta•tt • trca 3r4 -k. ot June 

to 1at -k ~ Ooto'ber. 

Winter ... eoD - trqa the 2n4 wek ~ Ootobel' 

to tbll ea4 ~March. 

TeMpel'atUN ran ... 'btt .. n 2t.1t0c to 43.33°0. 
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RaJ.D1111t 

The aftrap total ratllfall t07! the 41atl'tc t 1a 

118.97 oae per al'lmlll. Jtme, Jul.,-, Auauat an4 halt 

ot sept.ber reoe1Ye 8()d, ot ratntell. The wtnter 

mOlltha &l'01r1DS Rab1 oropa are more or le aa 417 

Ne~JlYtllS a hw llabt. ebowere. Thla •aeonal ard 

umwD oharaote• cit ra1llfla11 makee aptcUl tUN "Vel'7 

much depel'ldent on rain• 

lrnatton, 

There are certain areas tn the dlatriot lu1owrl 

•• 'Bhat' where crope are gro.m Without 1rr1pt1on 

due · to pre ee110e ot m01 eture ln tne aub-aOS.l tm-ouaflout 

the Jear. Stlll a majar portton or Deorta naeda 

lrrlptlon ta0111t1ee ln oDe torm or the othe•• Aa 

an awrase 37.47~ ot at area sown la 1n1p\84 tn 

DeOl'la an4 trrtsatlm cOYer 28. d't ot poaa aNa ann. 

IQ.OD9!1 ot §!l~cteA Y&llaal t 

Ptrteen Ylllaae.. etsht tree zen. I ant •yen 

fran sona II, haw 'Wen •lected "tor ••Pl1DC tilt tana.a 

and fal'll t.S11ea. A peruaal or &ll'o-econCllle 

enndl t1 ona ot the• •1•ot.e4 "Iilla&~ a la ..oeaaarr •• 

Ytll••• enY.,,..nta an4 pnotloe., .to a ler .. extent, 

S.Dflu.J'JCe c'leoll!ona on 1nd1Y14ual term• 

TNt •l•ow4 Yllla ... aN 110atterecl throutttR\ 

the dlatrlct. 



!be •t eNa aown •• awraae tor thi'M ,. ...... 

roae 84.31 percent or total aNa tor the •lee ted 

vtllase• '!'beN le DO epeot.t1c t."P4 trca Jeer to 

par. Area aowm mON than orJOe ••WN• to 411!'. ln 

1966-67 and are N4uce4 to 34~ S.D 1967•68 111 t.h a 

1'\u'\her deo11M to 27111 ln 1968-69. 
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current tallow exten4 OYer 2 percent ct total 

area ttr all the ¥111asea during three ,eal'a ot t1e14 

enqu1J.7• 

ANa Ulder toreat 1e preot.ioalll nil. Culturable 

waete alao occuptea 1naismncant area to probl 'bS. t. P7 

estenal em or area Ub1ett cu1 t1 vatlon. 

PaddJ 1a the moat important Cl'OP ln reapeot ot 

area 1n each Jeer at tlel4 enq,u1rJ, the awnae area 

belq eat1aate4 •• 22.16 pel'Cent ot aroae eNa .own. 
.Wheat ca.a next an4 1a tollOH4 bJ au{IIII'Oane. llalaa, 

Al'har, Ataa are other lapol'tant crop• Intend tJ ot 

oropptq for Ylllall• Yartea bet .. n 126 to 128 trca 

1966-67 to 1968-69. 



TablfJ. 
Detalla ot 1rr1sation tn &IIJ1Pl• 

Y111-• 4ursrw 1966-69 

(Ana 1n beet. ) 
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-···------------··-····-·····----·· ... --····---_._. ____________ ._.._...._ 
sources ot 1n1gat.lon Net liet. GNu 

VS.11•8t• Tillii · · trrta.sma. 1rr1a. 
_:118 Welle Tanke Othere area area area . ., 

to net ..... 
aOtm 

01'088 
lrrta. .... 
•• , to aro•• ana 

a own 
.... ------· --··· .. ··--··---------·---------.. -.. ........................ .._ ..... 
S.mPl• S88 791 106 169 1E65 38 191.3 --· .... _______________ .......,_._. __ ._.. _ _.....,~ ................................... ~ .. ----

The ella domtllate all aourcea ot 1l'T1gatlon alll 

tube••lla carae mxt. Irrtsats.on by tube•wslla hae 

tncreaee4 oonatdera'blJ' in 1968-69. Nearl7 34~"" ot poea 

area aown ls tbe sroae irrigated area. 

!be tollOW11'lC table eapla1na owmrlbip ot cult1Yat.e4 

lard ln Ylew ot tenanc,- s..e. •lt cUlt1'fate4 or not. 

11)11 

TeDamJ' 4urtaw 1966-69 
( •lf cul t1Yate4 an4 otberwl• ) 

( t.n bee taN a) 
•• • .......................... _.._... ... , ........ IDEa ......... ••••raw ........... . 

Sltlt :rtxe4 Crop o there 'total 
OU1t1Yate4 kind eh.rin, 

..___ •• ••••••••••• ••• • ., • ........ D& ••• , •••••••---•••••••••--.-, 

s .. ple total ~58 211 
percent•ae ( 87.46) ( 6.06) 

225 
(4.83) 

4E40 
(100.00 ) 

....... , ........ -------------------···················-· •• tb ..... .... 



crop llharlng anl kind zrenttns are the ecaon 

praotlcee when lal14 le not eel'f aul.tlvated. P1D4 

kiril rente are aleo •ttle4 bJ a rew :termers. 'J.'M 

Ph!Otloe i.e ettl'ler to eupplJ eee4 .. manurea ant 

fertlllzere and eettle a portion ot pz-o4uce .rter 

a441na proportS.cu.te coat ot euppllea o~ to leaee 

out lard and eettle4 om third to om halt ot the 

total prOduce W1 thout prov141n& aD7 input. 

There ore 27f!6 holdlnge 1n .-pled 'ftll-• 

AYer8JII ho14t.na alae la 1.57 heota:ree. Aver ... 

cultivated area per caPital cQnoe to 0.16 beot.area. 

39 

fb.e fOllowing table glvee estimate or lfta.INN8 

and tert111aere uae4 per hectare. 

A't'erase uee ot •nurea and tert11t•l'• 
per beet. or aroaa uea aown 4urtac 1966-69 

•••••••·--......... •••••• I·-------------------------·-----__. 
..... ____________ ...._....._ ......... ___________ ..,.._,.,.,......._..,. ....•. 
P. Y. l-1. 1&41 1268 795 
ca.poat 288 66 197 

oanal(sP .. •anurlftl) ••• - 1 

l.ha11 5 1 3 
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Rim. SUlphate 4 9 6 

Calc1 \ID lll'.m. nttrate 5 2 4 

'UNa 6 5 6 

a.. Ch101'14e .a .03 1 

MilD. SUlphate Nitrate ' .o6 1 

Mixture Eo. 2 ·' 1 1 

MlxtUN no. 3 .03 ·' ·' III.XtUN No. 4 ... a 2 2 

su.t-• lbollltlate .a .! ·' 
~ Rloepbate .07 - .04 

D1•~ Fboaptwte .6 ·' ·' 
Rock· SUlphate 1003 - .0016 

Bo• •al 3 - 1.6 

Jlttro Pb.oeJihate ·' - ... 
IIUl'J.ate ot Potalb .3 - .a 
•· P.x. c ... b .. ·' .03 . .. 
Pota•etu. Cblor14e • oo6 .. .003 

••••--•••••--••--•••• JM ua 1 

-------------~------------~ ....... 
A.ftl'afll aartcul tural waaea tt:ll- male labourer 

•re Re. 2.14 in 1967-68. 'l'he7 •re allloet oonatallt 

in tJw r.xt ,ear, 1968-69 1.e. Ra. 2.16. 

mea : Rgl1.1)1 3 ac• 1766:§2 

Aftra11 11h01eaale pr1cea ot 1m.Portant aropa 414 

no\ ebow a aarlll4 tmp:roYUtent r.c:. 1967-68 to 1968-69. 

Prl .. l Yazt1e4 trc. .-ar to 1181' aft4 tztea aonth 

to month. -rh•• Yar1at1ona tor a ca.a041t,- •87 be to 

the ut.ent ot 40 percent 1D tht -• ,ear ill 41rteNllt 

month e. 
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COlftlatlOD Mt.S.X hlftlllib\• th9 tlmple OOI'Nlatlon 

bet_.n lllde»IU'l4ent 'farta'blee •• a1ao be\ .. n 4epeD4ent 

aid the 1MePUl4ent Yaria'blee. 

'J.'JW \'N.-~ f8 UN ttxe4 "latton btt•en lDCJaPirden' 

'Vuie'ble a preeenta a ~obl• oalled. mul tio011111eal'l V• A 

etart4al"4 f'\ll.e t'oP the aetectlotl or the PN•IlO• a1 

atultleOllt.rteantJ 1n tbS &ita. that ..,. 1nYeet1satol'• 

baWl teen u•1ua oalle t'or lDap;tets.on ot the tlmple 

corNlat1ona atnOJtS \be lntWpel'dtnt Vlll"1ablee. One 

eho-.44 reallao tt..a t 6!11pla corrolattons are onl.r el-nt• 

ot tM entlre eoft•elatton m.trls 11114 heme m• or aa.v 

not contrs. bute \o the problema or eu1 Uo011laeeal'1. \7• 

ome lhOU14 not a prtol'l, l'Ule out entmeuon ot •Ill' 

re...-eslllon eqUation beoauee ot h!ftl alllple COI"T'elatlon 

•t .. fl •117 two 1Jl4ei8D!ent vart.ablea. 
• I 

ADOtber rule tor ae•otlDa tbe 11\Ul ttcolllneal"l tr 
1o tlvlt t.t tho R r4 the resreeaton equat1cm 1• sreater 

\han partial .. • ot the vat'lablea ln the N,iNae1cm 

equation tb•n mul. t1collt.hlo1'1 t7 S.o net o •l"toua 

ptt-oblea. 

Prca the pre11nt co:rrelat1on aak'1z, (pa,. ), 

• - tha' correlation ooett'lc1enta are hlab blt.WMil 

cteput4ant varJ.•ble(a) all4 (1n4l*f14ua1) iftdepeDS.ent 
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Yal'l&blet 11b.10h atNqthelle Mllablll\7 or. NaNaa10Jl 

ooerttotentL Por example, correlation tet•en 'SlH' 

aD4 ct.perdent Yariabl.e Pert111eer ( abaolute .. 1•) le 

• 68, bet .. n abaolute Value or output ard Abaolute Value 

ot Pe•ttll•• t.t 1e .eo an\ betWMn AbiiOlute Value or 
~1D4 Capital aD! A'baol\lH Value ot Penl11aer it 1a 

•''• The• b1Qh COl'Nlatt.on ehow that there S.a ht.lb 

4eSNe ot aaaoa1at1on betWMn the depell4ent Yartabl.e 

aD4 reapeotJ.'fe !~pendent Yarlabl•• straoe correlation 

ooeft1olenta aN OJG.r 110aler quanti tlea aid J1K Yeo tore 

ao .. oarmot eatob11eb 801 oauae al24 et'teot Nlatlonahlp 

bet•en the Yal'la'tdea 'ba.e4 upon theae correlation 

ooett1otenta. For thla point we wlll walt top the 

Npteaalon ooerttot.ent• 

CorNlation betwen paroenta11 or u. Y. v. or •e4• 
aDd all 1114e»ell4ent 'far1abl.ea ( 11111Y14ual1J) are ftl'J 

lo., whlOh 11141cawa tbat ln thla 41atrlot B. Y.N. ••4• 

are not moea•n1, aooanpanle4 b7 hilh UM td otb.er 

aoa.rn input• Thla ta tbe reaeon tNlt a4optton or 
H. Y. v. -de oo\\1.4 not been uPlalm4 •t1a'taotor11J 

wt th tbla a04el. 

Now, cca1q to the OOI'Nlat.1ona bet••n \he 

1ndepel14ent. wrtablea, \be hi~•• correlation ea1ata 

bet•en st.se and v. Output (abaolut.e} Yla., .Bit, to 

upl1 t. the ~oint etteot ot the two nrtablea, stae •• 

4roppe4 •• an aplanatol'7 ftr1able hcD om ot the 

reareaalon equat1ona, all the .-. Absolute Value ot 



Output ••• ctL-oppe4 aa aD uplanat~ YaP1a'ble tJ.-c:a 

11100114 eq,uat1on then bOth •" 1nolu4a4 ln the \bird 

equat.10D. A ecap.-1aon ot the thNe equatlona on the 

'bada ot .-..a17 atat1at1oa ot Ula equt.lona w:lll help 
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ln -o141~ u. ... ttes- that wb:loh ot tbe wnable a ab.OU14 

be kept ln. 

Whea x1 arMt X~ are aollt.mar, X~ will tum out to 

'be aupel'fluoue een x1 Ia a1Na47 111 the repeaalcm, ard 

Yloe-'Mna. j[2 11Wal'1a'b17 soea clOG when the •cold. 

Yarlable la a44e4 to the equation. 

COJ'Nla\1on bet_.n .lbaolute Value ot Output an4 

.Abaolute Valu. ot t1xe4 Capt tal la .53J between 0a.P1 W 

per blctaN aD4 total Yalue ot Capital lt la • 79. 'lbe 

later 1a owtou-. To fled w1 ttb the h1sh conelatton 

'blt••n Abaolute Val• ot Output aD4 .Abaolute Val• ot 

Capital. both the ftt-lablea weN c1e1ete4 trca the 

N&Naatonequatt.on one bJ or. and both were apt tn 

aSIN1 '-MOUlJ' ln tbe third repeauon equa\ton. an 

aa.l.J'aia at the aboYe tr~ wOUld clYe \be unb1aae4 

eat.~tea ot the rell8aa1on aoett1o1enta. 

Bo othe&t OOI'Nlation ooett1o1ent. bet•en aQ 

two 1D4epen4ent ftrS.ablea appeand to be hS.ab •nouab• 
Ho.~w• to 4eal with t~»• probl•a ar1a1JJS out ot hl&h 

oorre1at1ona, 4UteNnt N~Nia1on equattou •re tltt.e4 

\ald.q appropnaM aplanaton ftl'lablea and dropplq 

the otawra. 



1 ' ' 7 • ' 10 '' 12 1.3 

... PenllS.•• t.oo 
L B.LY. .t] t.oo 
.:s. as- .a -.02 t.oo 
lt. Ir.ft._tl• .ta .ta -.-t2 t.oo 
s. t'eDdOI' -.ot .oa .oo .oa t.oo 
6. Val• ~ Oa\pa\ • 10 .o6 •• .u .02 ,.ao 
7. CQl tal ( ftse4) .st .t4 ... .-o -.02 ·'' 1.00 

8. IDtenaiQ' .oa .t3 -.26 .o6 .15 .07 .04 ... oo 
.oo .oo .oo .oo .oo .oo .ao .oo \-00 

tO.t~ D" •• -.Ja .o, -.50 ... , ... o --~ ... , .12 .GO 1.00 

11 ... HtU.•r/bM'&ue .7t ... , -.19 ·'' -.oa .)7 .)0 • .36 .oo -.ot t .. oo 
12.0uQu.V!rMtaa .37 .. , -.04 ... 7 .02 .4t • a .36 .oo •• .67 ... oo 
1:S.Capt tal/beotua .26 .» .oo .22 ·14 ... ,. ., .29 .oo ·11 .30 .31 1.00 
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IpH£Rif\IUD .!!f Rti!JtalOA ISllll»cma I 

v..s.oua aUltlple 11••• NfiNa.S.onepUona •• 

ft tt.e4 to an.lru the •~teo\ ot tM eoonanlo "fU1ab1ea on 

the u• ot l'e.-t11taera. In acae aeepeaalon equatto~~a 

total 'blue or l'ert111.era ueeA b~ an bou.lho14 •• \aba 

•• the &JpeDdent ••riabl• wh~• tn othel* eq_uatt.oq per 

heetaft 1'•Jtt1ll•r ue4 ••• taken •• the ctepen4ent 

war1ab1•• The realll te ot 'fertout l'8areatt1on •quatt.ona 

are ..... en 11'1 ftbltlfl~ - B.epeaaton equatt.ou 111 

41t'teftn' 1D4aptll4elll 't'afta'blea "o.al! llll'lal IUD'bef1 .. 

Io Npeedon •q•U• "• •• cmlr om ..nable. 

1••• \0\al 'Yal._ ot Output ( l t. blaJ:ia fti'J' bip OOJIJll• 

latton fi\11 u- 4epe:Ddent ftPial4e) Ia ,..,.., .. 4 dth 

u• ot P~l'\111•• ( Abaoluw Value). a 2 • • a., rt· • • Qa. 

ot \btl equatt.cm. ltet~Nealon eoetttos.e.- ot Output le 

.oa. ard lta t-Ntlo le 16..5. so tM NJN..S.On ocetrt.• 

otent ot Output la ai8Dlfloaot a\ 99 peJOellt le"fel ot 

oont14eDDe. Wbtoh •au that tt there la an lllCI'h• 

lD. Output ftl\1e bJt OM WI'Mt fa~~Mtl'a WOU14 a4opt liON 

ftn111eer 1rOJ'tb :ae. • 04 or t•tttUl•r ot u. ••1• ot 

4 »at.• ( at•• UDlt or bOth ou,pu\ aD4 ft.-ttlt•r la 

lll Ra. ). 

AnOtbe .. ftl'lable •t.ntenal \7 ot CI'OPPlna' ••• a44e4 

ill tbe Npeealon equatton •• eown tn the JlleiNaaton 

eq.utton •• 2, a2 eD4 l'l bOth wn\ up to • e, there'b7 

S.MNaatq tbl UJlenatlon power ard pno1aton ot t.he 

eq_ua\10l'lt llw.Yer Vll NCNaa1on ocetrtolent ~ output 

414 not chana- aattber 414 1'• t-rauo. IIIINeda 
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oo.trloleat ot t.ateDatt7 ot eoppt.Da pa\tepn t:vu out 

.,o ·t. 6.1 llblob. la dpt.ftcaa at tH 1•••1 Of' oontldeM•• 

thta •aaa that lf t.beft I• t ptiMa\ iiiDNa• I.A ONPPiDI 

tatellal tr U.n a4opUOA ot hftlll .. • wt.U 10 up b7 6. 70 ........ 
It ....., ... fttbel' •o••..., to •• meN t.J'tlll•• , 

lf rumer baa \0 oal'&Yata the lan4 lllON tban one• so a 

Jl••• !hla .... to .._ Vle naaon ~ a hl&h•• aclopttoa 

ot ,..Ult•• ( __.. a. 6,70) tn ftUOI'lle 'o ut.t 

1 ..... 1a oropptns lntea.s. ''• 

.Alao • oe,..S.aon or •qua,t.oa ....... a Wi tb •• '1 

lbon that tnteaat ,,. ot Ol'O»PiDa 4e»a not PlaJ' b rOle 

ot 4Ud.DaD' wnable -.au• U. NpeeaiOD ooetrletent 

ot output ••• D.Ot chaDat atte• thll lllOlu.S.on ot 

lD'-»altJ or OMPPill8 ant elao t.t la N•aoJlable otat, 

Mttbe• tU I' 41ttel'• muob. ln the two NIN••C:'• 
e~tlona. Xt U.N ia Ul•to-ODe OOI'Na.POI'deDCe 

•twen the OM ln4ep&Dden\ YUlable aid \be &JpeJM1Wn\ 

ftl'le'ble then • ahOU14 bop tbat tn.t.peldent ftrtabl• 

to aet Ub1aae4 e~~tiaate• or other la4epea'len\ ftrS.abl•• 

ht here thta 1a not the oa• :t••• tbtON\lcalll't theN 

S.• ao OM-\o-ont oonreapon4e,.. bltw•n b lntanal\7 

ot o•opptq aid \lie ot ftrtlll•r. eo t.b.e NINadOD 

eq,uatton r.a le bet-.• \ban •quatiOJt •• t. 

OUtput ( Ab.Oltl'- Val•) ·- to pla,. the •ote 
ol 4.S.aaat YU'iable, bteau• 1'a U01Ualon f"l'Ca tM 

.. .,..as.on •P.'101). •·a.. •• b7 t.aklaa au otb•• 
ft.S.a'blea ID, Winp 4own a2 to •59 tr<a .fe(equatton. •• l)t 
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ra •• , .......... .s.on oa.tttolen\a ~ alatoa' dl the 

Yal'l.ab1•• ( ...,.,, teDare,.) ...... tdptfloan"- SS.Ol• 

oonelatt.on betwen output d4 1nt•fllll'7 or cropplq la 

•• low •• .o7 at111 td.\11 V1ft eso1ua1on or ou,pu\ u. 
N .. aaS.Ol'l ooettlotent ot lnw-s. \J' of OI'OPP1DS -11• 

u,p to 11.U t•ca 6.3 (equation •.a). Rllpea.S.cm 

eOtfttolellt ot 81• ot the r_.. 41otatee that IDONa• 

~ f Motde ln than~·· '7~ t-,..td.ll -~•a4 '0 lDDIM .. 
fe.---1\-. ~~-< uee vJ o-rlt-' '~. ~I. n 0\IU. J, - -

ia1poaa 1ft'l811\e4 aNa •nnN• trxn••• lD u. a4opt101l 

ot hrtlll•• wOI'Ul a. 9•f7• a.,...aalon oaetttoS.ent 

ot Oap:t.tal ia .oa ald a18ftltloant 95C ocmts.4ema 

ll'lteftal. 

Ia N1Na1donequatlon lio. ••4. all U. eQlanaton 

ftl'lablea wre u•.o lr.t. But ._ onl.r alp.ttlcant 

Yal'le'blea ... OUtput ( Abaol Ute Yal\W) all4 llltenat. W or __ 
OI'OPPlaa. 12 wn' Qto • G7 btlt e0\114 DOt U.area• ~ 
(eCIIPaN4 to pl'dloua •ttuatlona). '.fhla PI'OY14ea a lllnt 

Vlat •oq the SDelua.A ••nablea OM or aore ftl'lablea 

oOU14 'be 8UJ81ftuoua ( or 1no1ua1on et 4oalaant •arta'ble 

Output baa aa4e tba to be aup~l'fluoua) ani llbOU14 1111 

4MP.Pe4• hiNaldon eaetn.olen\ ot 0\ltpu\ ta .oaa. aJil 

.. ..-aat.a aoefttotant ot t.atenaltJ or oropptzw le 6.30, 

'both bel"- alpttloant •' 95 OQI'Ifld.enae lntef'ftl. !1111• 

"-w.• with tbe naulta ·~ HIM•.S.oa acauauon •o. ••a 
(wheN oatr the• two •••t.•bl•• .. ,. 1DD1ude4 t.n ttse 

le8'181lOBe~tlOD)• 



tn npe•aon equation P.5 •ss.ae• ••• iD01'QU4 

f.- the eaptanatorr Yar1a1>1e 11•' ( ln Yl• ot blab. 

OOJ'JM!ats.oa bet-n 81ae aDS. output, .a). Apt.n VIII 
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Output aDS the Int,eqtt,. ot Cl'OPP1Da turbed out to ,. 

aiJIDlflcant •s.th .taoat the ... R1 all4 12. lleJNadcm 

ooatts.ot~at ot output aD4 I :nunas. t7 ot cnpptq ••" 

.Ob. aD4 6.30 napeo,S.W1J1 bOth eiplt'1cal'l\ at 95tt. 

1ew1 ot oontt&tnoe. 

tn Npeaaon eq,u.•ton P. 6, 81se ••• :ao\ iDC1u4ed 

•• the tlld.epena.ta\ ftl'table bUt SJ.se 4__,. ( S.nteNept 

4~, •• •ntt.onecl bet~) ••• aa&t4. HeM alao outpu' 
aD4 In\enaltr ot 0rGRP1Da t'C2ftle4 out to be dantt1eant 

dth elaOI\ - R
2 

• .66 aD4 - §2 • • 65 •• bef'OM 

(eca.u'liOll 5. 4 ). at&Nadcm ocerttolent or output 

&nllllt.ent1\J ot CJ'OpplDa ftN al80 ~ ( aa ill 

•ttuatton 514) l••• .ca.. aa4 6.l0 NQ~toUwl,-, both 

alpt.tlhnt ., ' ,..... proba1d.11 ,,. 1•••1· 

ae.,.aaton •ca•tton •· 7, lDOlv&ta aU the 

ftMablea •• well •• 81se 4lalJ'• output aD4 tatelld ,,. 

ot CroP.PlDI tURd "' to be alant.ttoant ( •• 'bltcn-e), 

wtth .... '!J ooefts.atent ... 04 aftd. &.:tO Naptot1Ye1r, 

'both .S.ptflcent at 5 peNen.t PJ~C'bab111 ,,. 1eYe1. Aleo 

\he ooettlelent. or 4eteas.aauon, a2 anl Ji2 .. ,. allloa\ 

- aa 111 equa\lODa P. 6, ,, 4, 2 aDA ' 'bl'fON• 
. ~ 

'tO tau into aecount taw P"''bl• or h•••oaol4aa,1ol ,,. 

.-. NSNaaton •q,uatlcma apeoltrlrc all tht ap1aDato•r 

YUS.ablea tn PI• heou.- t.em• WN alao t1 ,..,. 



'Re&Naet.on •~tton •• S. ••• tl tte4 bJ taklq 

-,.,. lleotaN Outpu\• •• Cbe OD17 explanat017 Yarleble 
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to explain ••tattoDa ln tb• uae ot per beotaz.te hl.'tilt••• 

C:•tttalent ot 4eteadnatlon tUI.'fte4 ou' to be .• ltll d4 

Yalue ot 82 ••• .,,.. Re818aalon ooeftlo1ent ot 1181' 

beetan Output le .e an4 le alanltlcan' a\ 1 pei'Oent 

proba'b111 t~ 1 ... 1. Unt t 1-.. ... in 1181' hectasee 0\ltput. 

ftl• ( WOI'ib •• 1) wOUld u:.crea• ptl' heotaN u .. or 

Pe•ttlt.ee• ot the Blue ot Re •• as 011 ' »at•· ftlla 

NIJUlt 1• appros!llatelJ' ..- u tt ••• ln tbe Abao1ute Val• 

ot Ou\pu' ard VeJII't11tee• caae tn NINaeioll•quattona ••1 
\0 •• 7• aeaaone tor 110\ betDS a hlab ••1 ue ot a2 ( •• 

c~ 'o the •••• ftt AbaOlute analJ'ala •••• •raua\tona 

1 to 7 ) e0\114 be theOJ'IfJot1oa1. !hat s... 4eolelON 

•aai\'U.na the hnS.1lee• u.e 4o ao' 4epell4 •• auoh upcm 

the ,Pel' beOtaN oal.OulatlODa 81 \b.eJ' 48pelld. upon the 

total t•• 'bualDIH. •• a tboJ.e.. Bltllll .PaJeholoaloallJ' 

•ottw te4 toal'4a the ad.optt.on ot ftrUltaer ta•e• w1n 

ut • tlduce4 bJ' tile per heot.aw Output •1• nt.ber 

bJ total •al• or tile , ..... wbOla. 

In •quatS.on 1'.9, Inten.S.t¥ ot Oropptq ••• alao 

1D01ude4, 'bOth \he a2 and a2 •nt up· thOUih JlOt auba\ao

\tall~. Repeaes.oa ooeft:lcien\ ot output o- 4own te 

.oa. r.c. .05 •• ln eq•tlon ... a, ataftdal'lll ei'IPOr ll'lUMae& 

••batant1all7 wtrclna 401ft t-N\1o 'o 2.1 ti'CII iO. 9 •• 

t.D eqatlon ~.a. Cwrelatloa 'between O\ltput/1 ar4 

Intel1dt·J ot Cropp1Da ••• .&&1. DUe to V11a bl• OOI'Nla\lon 



Ou\pt/IJ perbap• ha4 oapturd .-. ot ibe etraot ot 

Inunal \7 ot Cl'OPPID«. wtutn output per baotaft ••• 

50 

·ute4 a1oae •• a. aplanat01"7 4fd1ab1e 111 equtlon •.e. 
!hat oout4 be the .rea.on or N4uoe4 NSNa.S.on ca~~tft• 

oS.ent ot 0'11\pu\AI aas 1t• t.l'JOnaae4 atan48...S ei'J"'l' tn 

N1Naa10Jl equation "•'• a1•• a2 
an4 ii2 both haw 

lDONa•4 tn eq,ua\S.oa 9 an4 tMOJ'~ elao 2uatlf'1•• 

11101ueton til 'both tb• ftr1.al4e•• " lhOU14 retain 

Inuaas.u ot CPP»1Da with outpu' bloaua-e lte 

lMluaon N4uaea reat«ual wft.anoe. Rotte•••• NJ;Naaton 

ooett1etent ot tnunalt7 ot cropp1na1a .J6 ard a1plt1oan' 

at tC pztobab111 t.F leftl, Mal'liq theN'b7 that uD1' ohaqt 

(1 PtNeat t•re••) t.n Illtellli\7 ot cropplq w111 

1•••• •entlt.u ooD.-pUon b7 \he t•-• ot the 

ftlue ot .56 pat•• 

Ill ,..,..auon •q.ut,ton P.1o. all the YArtablee 

ww U.n in esoep$ the Ylrlable "Val• ot Outpu\ »er 
a.ota••• Cceftlolent ot &ttellll•tton ot thla equattODt 

&I •nt 4oo ooll6l4erabll' ( OCIIIPaN4 to equattona •·S. t). 

001aa Ule •1• ot u2 ald 1'2 oenalcJitrablr 4oe when O•tJd 

la exolutle4 tl't'a the aqoat.tcm, 11•• tM iiiPI'eaaS.on Ulat 

output ta planaa \be rOle ot 4ca1Dant .,arlable. '!bat s. .. 
acw-nt 1a hl'tlll•r u• a:n ezpl.ta.4 aON •tlataot.ol'l1~ 

lQ' the N~Na.S.on •quatlou Whloh 1D0104e Out.put ard nO\ 

._ Vl• NJN•aon equation ateh 4oea not 1Mlu4a outP'I\. 

Pawere •• to be ustna ••rtlll•• 1n e~o\atS.cm With 

hl_.J.' ftl• ot Output. 
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a2 •• 21 ot the aquattoD 1a etptftoon' at i ,PINent 

pobab11lt.7 lft'el. In the ab•nce or output • •• that 

tntenlll'tl' ~ C,-opplDC baa captured. .-. abare or Output 

· all4 lta B coeftiotent baa -llect to .99 ( •• ccapaft4 to 

.36 1D •fluatton ~'•9 ) but Ita ataDSuct eft'OI' baa 1114ene4 

much theN'b7 teoreaaloa prectdon ot the est1mate ot 

NPald. on coetttoient ot l ntenal t7 ot cropptq. 

WMD. a ••~talA• fl'GI U. Nl.a,lon I.e l•ft ou,, 

a p_. ot t.la lrrtlae-. in eapta1Jd.q \be aweaet'lta t1l 

the &tpel'J&ant wl'iable la oaptve4 'bJ' the o\ber lrdepen4ent 

••table• It OM 1DtlepeD4ent 'farlable baa a lar .. • 

patttlal relation to Vl8 l.tt out nrS.able than another, 

then tbe extant of blaa 111 1 ta ooertlotent •tll be 

1ar .. r. output .baa a larae• panS..t Nlatton with Int.enal\7 

ot Cl'o.P.PlDI a!l4 eta• lD oQip.rtaon to other ftl'!ablea 1ft 

the repeaaton •cauettcm. \bat ••• to be tb4t reeeOD that 

Wb.7 the MpealtlOfi. o•tttolent ot Intenett7 or CztOPJ1JW 

baa abot _up to .99 r.aa .36 ( equattoa r.t). Thla ia 

alplftcant a\ 1 ,fa'Oent l•Dl of ooDtt.ctence. S1alla•lJ' 

repeuton eoetfte!Ant ot tile 11 1.30 tfhlch la dpd.tl• 

oan' at 1 ,peroe.n\ pro,.b111tJ lnel. Bapeaaton coettl• 

clenta o~ 1rrt.aat.lon .16 aDd Capital .o'f, PIP h•otaN aN 

alao atpiticant at 1 penea\ aD4 10 pti'Oell' pro'bablll \7 

lewla NQee\t Yel¥• ................... ___._, ................. _. ______ ...._._ .. I----------·-·· 



.ot ftlue ~ repreadoa ooettlo1ea or Ca»ltal 

ebon that wtth •••zt7 ad41'1cmel rupee t.DO.....a on 

OapS.tal per bectare woUld lnoreaae PenUlee• u.ae 
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wol'tb Re •• o't 01' i pal-. tfhla ••• to be 'tallow 

espt~Ctatlon. Here 1 t. le o.ut te eapeota4 tba t at lean 

a rMaoua'ble portlOD or NpeulOD ccartlotent ot 

"CaPital'' aqt ba1Q been oaptUN4 bJ' the N&Naaloa 

ooeft:lotent or tttrrt.ptlol'!"• -.rhla .bt.eaa a.a.ou,. hcD 

the •PfioStloat.ioD ot tb1a .arlable «capt tal•. Ce.Pl tal 

heN aleo 1no1n4e• espel'lll• lPOurted on P•P•t-. 1llbl.eb 

lDOJeaeD 11Til8tto~ ree111tlee, COrtelatton between 

Capital 8ft4 1ft'1pttoD le • 2L 

f.fbe 014' inalp.tticant ( .not, 4ltterent ~rca aero 

etat1at.1call7) Nlfe•a1on coett1o1ent. 1a at TenarJC7 

( utJ.ne4 •• V1e pti'Centaae ot om:.ztahip ot 1aJ'J4 h014lm&). 

lD. Je8N•aton equatt.oa •·11• two val'labla .. ss.ae 

erd output »e• h.otue weN 4alete4 t'rca \he NJI'IIedoa 

•caua\la. Bladld.D8 ~ !JarS. able• wa atudlecL a 2 • • 23, 

i2 • 2.1• a2 • .IJ la alpf.ftoant at OM Pti'Oellt 

PIObablll tr 1•••1• ae.,...aaicm ooettto1e11t ot '1'eJJall07' 

••• .05 'bUt ••• DOt a11ftltloanu,. cUfferent t&t• Mro 

aut.tat1cal17• 8 ooettlcient ot Cap1'h1 pe• bact.aN 

••• .01 d4 waa aipifican\ at. 1 PJNent probe bill \7 

le"fel• BYeQ ad41t10nel l')JPie or Capf.tal per MOUN 

nl•• ue ot J'el't111•r ,.,. bee\aN •orth n,pn .Oi 

or 1 pal-. ReiNeaion ••fflol•n\ ot 11'1'1pts.on ••• • 77 
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aD! al~tioant t »ePCent probablllt7 1•••1• Re8'eaalOD 

•C'IertS.olent ot Intene1tr ot croppt.,_ ••• .12 wbloh ••• 

dSblftout at 1 pgnnt probablll ''" 1••411• so 0. 

etteot• ~ lmptton ard I nwnlll ' ' or croppS.q •• 

q,ut.ta bS.sb aid J.JI.ltNaalft• file •quatlOD ••• tltte4 

on tntal tta~ a. a2 la wn 1011• alao the equation 401a 

not 1JlC1u4ei.~ two •rr ~ft\ theoNt.1oal17 requtl'e4 

nrtab1ea t,e. Sl•e an4 Ota.tpu.t. so t t I.e not Gt aueh 

uee. 

In •quatton ~'•1ft ' Yal'!ablea WM 1D01ude4 

4elet.1q oD17 om ftl'teble, thAt le sue. a2 ahot up 

to .46 ( traa • 23 •• s.n ••uat10Jl •• i i) all4 fi2 to •411. 
( f2 • e21 lD. Bquatton 11.11 ). laolueon of Output haa 

Ntae4 R2 t.o .46 tl"CCIt .u •• in PNYloue equatton. 1\ 

b.aa N4uoed Yaluea ot /8 ~oeft'1c1ell'& or InMl'lai'J' ot 

CI'OPP1na ti'Ca .82 to •" ( equa,lon '•11). /8 ooett1o1eat 

ot Capital Jl'fiDa1fte no l._zt .S.pltlaant ( DOt cU.rtereftt 

t1tr.m uro ctatt.etloa11J")• /B ooetflotent ot lntllnaltJ' et 

C»>PP1D8 Ia cpl.tlcant at 10 peroent proba'bS11t7 leftl• 

ReiNa.S.on coerts.ot.ent or teDallOJ' la -.Oil aD& no\ 

41tteNnt ttrca ••ro etat1alloa117 ( tnaipttleant). 

TeDaiiOJ' heN ia 4ltrlM4 aa PI1'08Dt. .. ot ownerahlP ot 

laJd. ••aatftl W.NbJ' that 1 Pti'Cent lmoNa• 111 ow•rab1p 

ot 1aD4 fill ea\1.. N4UOtS.on Cit U. Dr Jlel't111 ... .Pt• 

heotue ·wo.th •• .or. 01' 4 pat... 1'hia la net 1S.telr 

1lilcaUM an oner ra~• 1a wPP••4 to be liON .PI'OM to 

Jel'\111,•• tban • MDallt. Ia ooef1'1o1ent ot te_.,. 

-• w lll bea~t1q a 1dl0lll dp. 



It apeottleatlcm •m t.Ater»Ntattoa ot ooett1c1eata 

aN ooJ.1!NOt • ot»rtlolen\ can a\111 attain •• w110q ldaD 

lHIOau.e t:Jf the ua»ltraa 41atnwtton ot the ••ttaatea. 

It tbla la the oa• we a-m...UJ' obae"e the ooett1oienta 

to 1» Dot etsnlttoanuv 4t.fferent t•• .. ro atatlatloallJ'• 

l»l•tton f4 the wna'ble moeu.ae r4 1 t• ~q alan U7 

atUllea4 to m~ .. apeoif1oat.1cm. 

Repeaeton equetton ~'•13 tDOl~a all Vl• a1Z 

apeolf.'le4 Yal'labl• a. Coetfiolent or •teftt11Datioflt 

a2 • .49 afl4 §'2 • .47; thoee 1'&1uea ot R 
2 

aP4 iP aM the 

hlstleet amons all tbe eQ.UatJ.ona ( resreeuon equat.1cm. 

run on th• •rtabl•• talcell s.n per heotan tenaa). Aleo 

theoret.-oa11J' ell the .-oato17 ftrie'ble • are NI••ant 

in esplalni~ tba aovecnenta ot tbe 4epetldent val'lable .. 

u• ot Pert.11tae,.-.. eo tb1a 1a the moat eOUD4 Nll"ffellOD 

equation •oq •11. 

Repeaaion acert1c1ent ~ Output le .04 ard 

atCDtttoant •' i J8Nent proba'b111 ~7 1•••1• ReiN adem 

eoetficlen.t or 1rn•tton ia •1 a bUt .DOt aipltlcanU7 

41tterent tJ.tcD aero atatlat1ea11V• A11 the - Npeaalon 

aoeftlolent ot -c.nano7 le ··03 'but DOt .S.ptftoanUJ' 

41tre .. at r~ aero atat1atioal1~. aeareaelon ooettlole~ 

~ 81&e la t.05 an4 a1antt1oant. a~ 2 panent proba'b111 ,,. 

level. :tf Bl&e expanda bJ' 1 hectare :raU~~era •J.ll u• aoN 

rert111.er per heo\a,. worth Ra. 1•05. Re,reaaton 

coeftiolen\ at Capt tal te • 001 but not a11Jllt'1oanur 

41fteren' :traa •••o •tat1attca117• Resnwon ooeftlc1ent 

~ Intena1t7 ot Cropp1ftl 1• .~t-6 ald a1p.St1cent at 2 pezreeiA 

probablllt~ leYel. 



55 

111 N&Na.S.on •qua•s.on ••151 Output le 4elet.e4 

ami all o-• 'fal'la'bl•• ... taJren la. BelleaaS.on 

ooetnctent ot Output tvna ou\ to 'be .&7 ald. et.PltSoant 

•• 1 peNeJ'lt .PO'bablll t~ leWtl. Be.-e • •• cme s.nwnettq 

Nlatt=- that. whelll'f8r Output 1 e 4elete4 trca the 

NSI'8aa101l eQ.Uatt.oa 1 t.ft'lsutton• t.Ql'Jle out to 'be a 

dlblftoant 'Yaria'bl&; ard when output la lmluded tn tbl 

re~M•eion equatt.cm. A! ccett1c1ent ot 1rrlpt1on in 

esplatmaa mO'V'eiiiOnte 111 F.ert-111•• uae le al••,.., Mt 

e1cnlt1caat1,. 41tferent fiQn .. 1'0 atatf,attcallJ• 

Correlation betwaan output pe~ hectare aJd trript.t.OD 
' 

t.• .47. When Output ie a let\ out ftr1ab1tt tz.aa tbe 

t~ Npeeaton ~quat1®t o'tw10uel7 ita effect woUld 

be oapture4 b7 the otbea- 1P01\14e4 •arlable•• aft4 mo-. 

'b¥ the 'fa&'la'ble with. WhiCh l't Me mON partial OOrNlatt.OJl 

t. ••• ll'rlptto.n. 

WheD Output la left out• 

E ( ~ t.ms. ) • Altrrs.s + B O:tput 

WheN tJ 11 repealion ooatrtcle.ct at Output 

-.hen 1ft'18ltlon 1a 4epeldent nrleble eJd 

Output lldepaJdect; "t'aftabl•• 

B1altto1tl' or output I B.w.r.t.. twrttlt•r/B cG~~ea 

to be •• .Ok a t8ff.tmf • 1.03. 'l'bat S.• OM »aNent 

lMNa• tD ••1• ot output per heotaN woUl..J 1••4 to 

mON u• ot ten11111r par heotan b7 1.03 I*Nent. 

BlaatloltJ ot stae •·•·•• tertlllaer per beotaa 

o .. a to be •• 1.05 a .tfr~ • •19 that la tOO .Ptl'Oent 



tmreaee in size of the tarrn woUld lead to more uee 

ot :tertili ser/rl bN 19 percent. 

Elasticitz ot intensity of cropping comes to 

be as .46 X ~:m~~ = .88. That 1s Oll8 percent 

increase in intenst ty of cropping will lead to • 88 

percent increase in use ot f'ert111eer per hectare. 
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Assessing all the aspects of the aurr~er7 

statistics provided by the va~ioua mUltipte11ncar 

regression equations and the theoretical specification 

and jueti:ti®tion or variables we conclude that the 

Fertiliser use in Ferozepur diatri~t is positively 

affected by Value of Output, Ir1tenai ty at Cropping 

and. Size or the taHJt. Regression coefficients ot the 

Output per hectare, Intensity of Cropp1~~ and Size 

are .04, .06 and 1.05 respectively ( see regression 

equation F.13 ). 



t ' 6 7 a 9 to 1t t2 13 

t.J'a'Ult•• t.oo 

LB.T.'f. .47 t.oo 
3. sue .57 .02 t.OO 

ll. Im .. u.an .oa .12 .03 ... ~ 
5· ~-,. .02 -.09 .ot -·09 't•OO 

'- A. Y&L• 01 Ou.tpt ·"' .)4 .at .02 .07 ,.oo 
7. A. Val• ~ P. .fa .31 .la3 .to .09 .a. 1·00 Ca.pl*al 

a. llltellatt.• .05 .30 -.at •'' -·· -.03 .07 1·00 

-.05 ·11 -·09 .Of& -.to -.07 -.04 .09 t.oo 

I~···- -.lO -.07 -.48 .o, ·f9 -.38 -.a .... -.04 1.00 

1t.,.ntll•f/MebN .77 .67 ·09 .07 -.02 .l.t5 ·41 .as - .. oota. -.t:S t.OO 
12.0utp.t/Motaa ·" .67 -.ot -.006. 04 .47 ·'' .34 .o& .04 .n t.OO 

t3.CQ1 tal/bee taR ... 2 . ..., .t3 .10 .09 ·lll .15 .at .ot 
__ ,, 

.49 ·"" 1.00 

c.n 
-.....1 



Bl:.,.aaton Bquatlonstn t.wo toawt t.e. 11-DMI' •• 

•U aa lOCll•d •re ftttet, but the 8.-ul\e or 
"• Ltmeu •o.uatlObll .... toum out to be '-'tu tb.a 

loa 11.,..• Ns:NadOll equatloae; 
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· .PJ~e•D' ooJntelaU.OD mat.U in'o'ft&ta hilt& oo...

lat:lone '-'WM~l 6J,pefl4ent 'taft.abla t.ftilt•r and alaoat 

4d.1 otbel' 11l4eMD4ent Yarla't4•• except u. vars.ablea. 

lfttllltS.on ant • uaare••. CORe1atson tet••n P•l'\111 .. ,. 

(a~ute m•) aDS 1rl'l .. t1on l• .oa ani 1\ te aa 1011 

•• .oa ., ..... tbe tanlll•r •ll4 teDidl07• 

wun t•nt.lt•• ••• UMlft•« 1a .oe• heoMN tema 

eJd \aaD ..... •• 4ePtD4el.t.t 'Yilft.a'ble u.n st bON hi* 
OOJ'Nlatlon 1f1tb 0\ttpu\ aJJ4 eapt\al onl.7• COI'Nlatloa 

be\tiMD tel'tllt•• po heot.N aid tet~~~nor (oae•lhl» 

of 1d b.OlG.lq ) ftl ••0~ 'tblOb •au tba' u .. ~ 

t.nl1l•• ,.. •otaN ard oeerlhJ.p at land h014iq 

.. ., lll ""·"*' asreo•l-.. wo oauee aid etftot 

N1a&S.ontb1.P oan,. eetablllb.e4 With 1be help ot da.Pl• 

OOI"Nlattcma old.,.. 

Cheokina ~ t.lW COft'ifiatS.ODa ,_, .... ,. 1Ddepth4en\ 

ftr1a\'4e., • ... that hl• aoi'Nlatt.ou ezta\s-t.'••n 

••• ldl4 AbaOlu.\e V.J.ue ot outpu\ YJ.a •• at. A bl• 

all4 podt.l¥t OOI'l'elatlOJl t.t ... n •• two Yai'J.a'blea 

t.a owtou• Otb.er tblaa• ( raotora ~ Pr04Uot1 on ) 
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,_.lld.DC -· DGtp\ ft.11 U.N•• •• 111M lncrea•• 

ID two N8Naai.OJl •qua•t.ON •baoluta 'f.-1ut ot W'P\1' 

at14 ••• .. .._ hUll •• 11\1.$ua117 e.xotualw •mablea aDI 

t.n the tt\11'4 equation t»oth •• lJ»lu«ed. A OQQerl•oa 

01 v... ~ equ,S.ODa wOU14 bel» ue s.n •laets.q a. 
•ttuaUon11blch •u.J.4 ,s.w ue ,., .. eatt.•••• ot reiNUS.oa 

oOitn.oS.•nte of tbe• •Ula14ea. 

Conela'lloil "'-*••• output. »er heOtaN d4 81H 

la -.01, wht.Ob t.U.oat.ea .._, •• •• ir.oN•••- lta 

Jt.e14 Je• MO'-M aao ....... 

c-..latloa .__...llll'ft,.\lon aNI DUP\lt. ,.,. 

heetan ta -.oo6 thO\Wl '' la postu-. .oa, 'tllt-D 

ou.t,put. ( abaOluw •a~•) ara4 tf'l!liaattcm. 

Cone1at1oa ..,., .. n MJ\lt ( a'baOl\lM 'h1a. ) ldl4 

o•»lkl la .a.. OUtput S.a ba'Ylll8 hllb OOJW1a,1on wt.tb 

ali\Mt all ~enabl•• so Output ••• tNate4 •• a lome 

uft.a'ble tn • II,Puate Nlfilaltcm eq'Dd!oa. 

u ... .._ \blw _.no otbel' hl• oONalat.t.ODe 

,.twMn taa.»elldllat Yal'lablea. 

J&M'R'Ua»9D sc ...... ,_,,_ I 
Aa output ( abaolute YaJ.• ) hll4 ,.., Mill 

OOIWlatt.oa, .lfi. 111 .... 4eJerdeM Yulable t..Ull•l't 

ao S.n U. ,.-,.a.soa eq,ua\1cm r•.1, wtp\ altme •• 

taan lD •• u.. uPlaD&$017 •m•bl•• tt.t.1• Yarlable 

alGM apJ.a1m4 d a\Jih .. 7i P*I'Oell\ Yar.laUcma. 111 

.. \1111 ot tei'Ull•• ( 



p.-os.aloa ~ b Npe..S.on equaUou ••• .a,_, hlebt 

P • .11. ...,..u.oa ooetttoten\ ot ou.t»d t.-4 

ou.t to t. .oe etoh ••• .S.pS.tloaDl •' 1 J*Nen\ 

PJO._td.U "" 1•w1• 'lblOh lhwa 'ht w1 th .eftl7 ad&U• 

tlonal ....,.. ot 0\lt.pv.t &-at.•4, f¥BJeN .Ul uae more 

tenUt•• •orth I'U.J)M o.oe or a l*1•· 

6() 

ln eq,uatt.e •'• a, tbe •m•'bl•• S.nt.nel\J' ot 

oroppilw •• at• lrtll u4e4. Both a
2 

ad 12 •** up • 

llt\le, etCh thowa that this equaUon le a better n.• 
tball •'••• .. _..don ooettSCS.enti ot tntenaiQ ot 

Ol'O.PPllll waa, '•''• aid .S.Plt"tcant. at ' pei'Cent 

Pl'Obabill t:r left!. one peftteSlt 11lDNa• ill 1Dtitna1 t.r r.ll 

ll'OPP1JW ••• tbe f-1'8 to U. aON fel'\111 .. 1' WOI'th 

a. .J. .,. Ou\put &oea M' .- to la P1Qill8 tM rot• 

ot 4Qdx.J~t. ••n•'ble s.a th&a Je&l\ •• aaetNJ\ the _.. 

ot pnftOWJ ,. .. 

ln "penton eq,uatt.Oll P'.J other- ftYe Yartabt•• 

•lema wlth .s. .. 4.., ...,.. t.D.Oluele4 ael.UtiDa a. 
'tadable Ou\pu'- !beN ta hl&h oor.Nla,loa btt .. ll 

Size ldi1 output. .It, ao out.pu' ••• not \aleenl.n nth 

as.... Dol\lalon t4 output J.N11e4 4otm ,__.. ot 

4etaa1DaUon .m Pl'ft1de ot the WPttadeD eq,uaU.• 

to .Jlt ad .t.7 NQaOU .. lJ ae aplftll\ • 71 eD4 • 71 

.. .-u••b u lll Nlftaatoneqaats.on P'.a. out,., 
ta h&Ylaa ... .a41aa tntl•rc• wu a. _. or r.rtt1t•aa. 

BOWIWI't 1ft tbi1 NINeelOft equa,lcm, NINealOil eOiftl• 

oleate ot Slae,. Capital ( •._,aolu\e ftl•) aid lnt•nas \r 



et OIO;ppiftl .- • a., .08 d la.~t NUMUW1a-, all .. 

elbltS~ .,, 1 Pll'Oea, 1 ,e10ent. 804 5 petoen\ 

po-blll t7 le'Wele NaPiottftl,-. 

To haft a eleal' taea about ~e Nlat!w t.ntlue•• 

ot oatput we~ tentlielr uee, ell tbe 6 ••1'l•l4•• .. ,. 

i1Wlu4e4 1u the reSNea10Jl eq,uaUoo •'•"- Now, CC~~Pan._ 

tbe ... ..,. ..... aquatlOJll ~··' aD1 P'•la. •• - t.ba~ 
1Mluat.on of outP\1\ lD .. N-ul Oil equation P' .&~, 

(a) •• ..,. .. , •• eoetnotell\ ot 61teat1rtatlon to • 76 

,.. ·49 aJd a1ao at haa eot. up to • 7!S f'rca .47 ( •• 

1D P*.3), (b) CP, fit ........ c•ft'1olent tit 91ae 

hea ohaacecl to ll*ptt.Ye vu .• •G.S.IP 'b\'l\ la alplftoa:J'lt 

•' t l*JOent p.-obab1llt7 leMl (o) .Spot •pe•et• 
coaftloS.eJlt. or lnt.eael t-7 ot oropp11J8 be• ala• ohaftll4 

to ~~epuve, Ya1UI of ea\llllattt 1• -.a.6 bu\ 1a not 

41tte"nt. ,.._ ••ro •• au.eanr. 111 thla ,.,... •• s.oa 
•<t.Uattcm. repeuton ocetnotent• ot et.a• d output 

ue at.ptftoant. 

In .-tber Npe•ld on afl'*a\1011 ••.-, 111beh uu 
•• boppa4 r.. tbe Npeald.ODeqa,tcm, Npeuloa 

eoetftc1ent or 1*ne1Q of o•Ol>PlD.I acaJ.n haft U. 

polltlYe UIDt bd ••• not 4lfftNb.t tJ1ta M&'O 

atatiatt.oallJ'• 

•••lsl"l~W that t.betN !e a hlll'l 801'1'8latloa 

.,_. •. OUP\1\ u4 St .. , .11, 11b.en w ....,10 011\»'0.' 

NWft!DI d.le, 0011tt1o1e t ot deteJW!Datloa P• 40111 

to .49 tNI • 76 ( 1lbtm all Ya.S.ald.ea .- 1•1*4 ) aDI 



thiM ftl'lablea tnt.enct~ ~ eropptq. cap1\a1 (abeoluta 

Ya1ut) aDt st.H t.UI'A vp to be apS.flom aliA poaSttftlJ' 

ettHti~ \1M ot te~ttlitiN'. »•t 11lal'l • exolwtt ld.M 

Ntaird.IJC Out;pu\ ill tb.e equatloza. a2 aD4 ji2 CO 'lP 'tO • 7J 

aa4 • 72 NQ80t1W1J' •• a.Dla.\ .11.9 aD4 .tt.? NlllJeOUftlJ' 

(tlhea ou•put ua -lud.e4). Ala• aoluaS.oa ot Output 

_.. .... ,...don o•tttot•m ot intend t7 tit ••opplq 

antl oapt tal lllalptftoant. a..,.uton ooettt.otent or 
Outpa\ dc:me turDe 00\ to bl td. pJ.tleant. Plballl' ••• 

• •- 'bOth ••• aa\ ou\vot ill u. Npeaas.on •q•Uoa 
.tcma ws. tb OU.• •mable., bOth a2 al'd II 10 up to 

.76 aD4 • 7J .. .,.o,t.ft17• •• den ot H8Na.S.on 

ooettt.ot.enta ot s.nuneiv fit orGPPlJW aJJ4 tbat at 11'1• 

.. , Oha"'lt4 to •pt1Ye ,..._ p..S.UW ae bJt.... 1fOW 

the atpS.ftoaD' 'tal'lablea aN aiM .- ODtput. a.peald.OD 

eootflOittftt ot d•e la •6J• 19, a!p.lftesnt *' i ptNeAt 

PIO'bald.11 \J leftl. OM MO .... iJDNa• S.n a:t.• 

t.eaa•• tei'Ull•l' .... WOI'tb B• 6). lt• ........ 

·-tft•t•n' or _,.P. 1• • t 11b1eb la dplftoan\ ., 

t J~t••• P»O"*bl.lit7 1ew1. Xo .U.• Yarla'ble 11 

at.pttloan\. 

OuQd -• to 1.- eapltaft.JW .-. e~ot ttl 

tm..n.s. t7 ot eopptna an4 Capital on tezatlll•• uae, 

U.N'b7 aaltiDC the R&Naet.on eoeft1e1ent ot tn~nat.t,. 

ot ORJ»l118 d4 CaPital Co be lnalpt.ftoant.. &quU• 

tlb10h iDOl u4oa •11 the 'fQ'lablea ••• to ba aoat 

eulta'ble, t.be0ftttloa117 •• •1• •• teohr4oa11J'• 



6 q 
0 

_..,., h<e a. a'boYe eftal,..S.a • ... that oatr 
,., 'ftrla'ble., s•••• output aDA st.ae aN 1Df1••tlll 

the ue or tettt111.... output 1• lDfl•nclna lt 

poattt'N17 tho._ 8lSe la t.BtlueDCS.Da it •aatt:t'el7• 

~ llON NaNadOID equatiON l:JJ'.challCIBC tbe 

ep~o1tJ.OaUon Of •utablea •••• 1n Pt~' hMtraft teJma, 

.,. tlttea \0 OWIO .. tbe wo'ble.m f8 bet~4tad1ott7• 

Kq,uUcm ,.•.e, •• ftt'-4 bJ utlna ora, 01'.11& Yal'tabl•, 

Output, per beota.._ tb1a ,...,.aa1cm •ctua\S.on oou14 

upldn 54 pe~eeat Yartauona 1n tM uae ot ftnl11••• 

••• ~ f2 •• .511. atpe..S.OD ooetnoieat or output 

•• bM\aN \Uiml4 ou.t \o lll •1 11hloh •• aliDlfto.nt 

at f Jei'Oe. PIO'babUt tr leftl. 

Ill .. ..,. .... •cut1cm. •'•'• 'llltendt7 ttl 

OHPPlaat •• alao lml\'14e& WS.1b out"'• a2 414 not 

, ....... at .u. ae -- 1.0111\ • lltUe. .. .... as.. 
ooeftlol•nt ot tnuo.s. '" ot OI'OPPiiW waa .ot but not 

4lrt.Nnt hGI •" atauauo.nr. JteJNitd.Oil eoeffl• 

olen\ at O•tput 4t.4 not ohaDP mltbar lta atalllal'd. 

e..- haa •haDII4 eubatantla11~ w1tll tbe lll011UdOD el 

lattDIIl'l'• ao V. • • .,. ataUaUoa pot.aa out tbat f' 

e1 theJt U. 1Mell81 Q ot OI"'pplq la a t~QtlftUOU YuiaWJ.e 

• U. 0\ftJMt la p1a,-J.l1a tbe I'Ole at a.lQIJll Yarla'WI.e, 

._,.._ •..S.DI tllteDidtJ' to 1lle auPel'fl•ou. 

ltaUatleallw, •• ov eua. 11•, when x1 la 

a tu.l*l'flUOt varlaWle .-1 tte t•1ua1on 4011 Det 

,..,,. •• a2 11\lftt.el•nUr '0 lrata••• ra. tbla the 

ftl'lable la leletd t.- tb• NPiud.Oftt But Ull the 
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U.017 tmMlbipout,- e\at.a tbat a Yal'la'ble la a 

GMlft.e& aplanatow vma'bl• a.a. ot e~, lt 

ah0014 DO\ 1111 .S.\h4 ·eftn tbO\lltllt td.&hl appa .. 

trQert'J:aou. so • WS.U l:a \tel' ntaln S.nt.Dal \J' ot 
o.opptaw •• the GPlaDatOI'f •mabie ta Did equa\tcm. . 
111 NG~t epUrm, •'•10• autput •• aol'GitM bca the 

JteiNedOJleQUtS.on t.o ... 'lbe ,,... •tteot ot lntafteltr 

ot eMPPiDa d4 .t.o of OV.• 'farlabl•• Delet.ton f1l 

outpu\ l ... N4 e. UP1an.t1on pow.• fll 1M N8NadOD 

•Q.UatlOft to .27 •• aDllld .54 an out.PQt •• Ntat...t. 

But atb tbe 0.1euon 01 output ,._. • .s.on ocetts.ot.e:Dt 

or lldienaltJ' til o.-PPl"C baa twa.ct up ~ • e:t.pltteant. 

Val• ot -. »__.tier or l11Mn.it7 sa .a.o ebll la 

aSPlfteant •• 5 PtiCent Pl'Oba'b111 t¥ 1•••1• aepea.S.oa 

eeetftolet~t ot eaP1W baa alao tUI'Iecl up to la ulfd.• 
ttcant at 1 JQOent probab111 t7 1ew1 111 \h the ••1• 

ot p__.,..,. •• .ot. zw.,- ei4S.UoDal ftl'l•• !aa'Ul'..cl 

en oa.Pttal ,..-... to,..,,.. ... u• ot hr\111•• wetb 

I'UIJH .09 • 9 ,,.,... RtiNald.oa ooettlotant• flit all 

eU.r Y..S. ald.• a ( at.aa, ll'l'lDtlOU. ftDaDI¥) ue not. 

4ltr.Rnt. tze• ••" auuettoan,-. 
Ill "'"'.s.on equatlOD ~t•.u, all tbe, &. tbe..,_ 

tt.ea11J" t~.P~•We4 Yanablea •• ta)aln tn. Vel•• fit aR 

aJI4 a2 or thta equation aN hi&fleat •cmc all tM equau-., 
.st .-1 .51 "-*Uwl,. bareaaiOil ooettlotent• ot 

Out,P\1\ arl4 Ca;p1\al, .og aD4 .04 Napaett.vel~ tVDtA aut to 

w .S.plfioan\ both at. t peJ.~Cen\ probabll1'&7 J.eftl. leaNalle 
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cu•ldftolellta ot au-. Imp\10». ftn.t07 aJI4 Intenal'.J 

•n 110\ 4t.ffewnt .. IQI u.-o _a,1at10.UJ'• Dtaul ta 

0'1 thla •t.uaUon tfO\llcl be uee4 •• t.ble .,,. .... to '* tbl 

•oa~ auitable •Q.UaUOD, atatt.a'\lcall7 •• well •• 

the0ft,1Cal17• 
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l'actoz-a attectlng uae of ohemtcal tert111aera 

111 Perozepur 41etr1ct tn 1967-68 .,.. sue ot the 

Pem, Value ot Output per hectare a114 Inten•1 t1 ot 

cropptna w1 th linear regreaaton coetr1ctente ae 

1.05, .04 aJJd .16 reepect1vel:; or elaetlc1 tlea •• 

.19, 1· 03 alld • 86 respecttvelJ. 

Howeftr the tact ore attec t1 ng the UJI.I8 ot 

fertilisers toxa the aame d1etr1ct tn the nest .,ear, 

1968-69, wre Value ot Output per hectare and •alue 

ot non-land ftxed capt tal per heot&re with linear 

regreeaton ooetftoiente as .09 and .04 reapect1Yeli 

or the elaet1c1 tie a as 1.53 atXl .12 nepeot1ve17• 

we eee that the value of output retained ite 

influence over the uee or f'ert111Mr in both the 

J'8W8 though relative 1ntluence or 1 Intena1ty ot 

cropptna' and 'sise ot the Fsnn' vuniahed in 1968-69. 

In 1968·691 the faet01"1 'Value ot non-laDd f1.xe4 

oa.P1tal' emerae4 ae the lnf'luenoial taotor towarda 

the UM ot tert11ieera by the tarmere. 

Especte~ Y&lue ot output eons1atant17 1ntluencee 

uee ot terUli•r 1n Fevoupur 1n both the ,eel'a. 

Thouah Yalue ot output per hectare 1n Ferceepur 

Geclinad fraa Ra. 1,8~ to 3o. 11 611 ,et it atill 

plaJI a predanl:nant J'Ole in the uoe ot tert111 .. ra 

ln Ferosepur in 1968-69. 



Size ot the :tar.m plaJe4 a e1gntt1cant role 

towsrde the uee ot tert.ilisere tn 1967-68 but 1 t loat 

1 te impwtance in 1968-69. Oenerall' etze ot the 

term bee erne a a de term.ining :tac tor ror tbt uee ot 

tert1l1aoX"a 1n the caae or ver-7 llll811 sized :tame. 

In the .anae thot though tert111eere use 1s Ri:e 

neutral but not reeou:ree neutral, and herce trnell 

ta:nnere bav1na generall~ lees z.eaourcea end acceae 

cannot uee tert111eera adequately. But tb1e does 

not aeem to be the reason of bee cm1ns the eize o't 

the tam an 1nf'luenc1&1 t"ac tor in the use ot tel't1-

11sere 1n Ferozepur tn 1967-68. There 1e no anall 

farmer ( former-s having land below 2 hectaree ) in 

the aam91e data ot Ferazevur. 33 tanners have land 

1110re than 6 hectares and 117 tarnw:trs have land 

l'letween 2 to 6 hcctareD. 

Uae of ctt.Om1c&l fert111aera 1n the countr.r and 

alao 1n Ferosepur ta not ver7 old. Pert111eer u• 

got a mojO!- break thro\lSl mostly after 1964-65. 

Obviously 1n the earl,. •tasea btg tarsaera wOUld haft 

adopted 1 t ae tbe7 have better connanct OYez» reeourcee 

•• •11 •• peater riek boar1na capac1 tr. That 1e 

wh.7 that 111ze Of the term e1snit1oanU7 a:tteo te uee 

ot 1'el't111eer in 1967-68. But •• tarmera graadua117 

1noreaee4 the uae ot tert111eere, trc:a worth Re. 70 

•• an aftra .. , 1n 1967-68 to worth Ra. 95 ae an 

everaae, 1n 1968-69 they muat have been convinced. 
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with the prot1teb111t7 ot tert111811' uee end so 

ause ot the tal'lll Nma11led no longer an important 

raotor towards tert111ser use S.n 1968-69. Once tbe 

protat1b111t7 or tert1l1oers got eatabl1Che4 ell the 

rarrrere eterted uetllS tert111eera 1rres:;tect1ve ot the 

ttU'm eize. so tluctuattone in the tertilieer uae 

corresponding to tarm size he't'e reduced. mald.na 

the relat1Ye influence ot term size towards tert111eer 

use to be illeignj.:ttca·ut 1n 1968-69. Fow other rectors 

hfl"fe becane more J.mpoZ'tant. Thia motivation ot ptt1ns 

more proti te by the utJ& f.1f chemical 'tert1li sera made 

~.e tarrrYJre to use more c~p1tal per hectare ( go. 400 

1n ";68-69 a a spinet Rs. 283 1n 1967 .... 66) end eo 

capital emerae4 •• an ~portent teetor atfeoting the 

uee ot chemical terti11eere. Capital includes 

expeneee on punpeeta tor irrigation which etab111eee 

the pron. tab111 tyf.~•rt111eer. 
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911Aml- .. 

Btatutr the a.,.. or aaaaotatton bet•en 4epe.n4ent 

aid aD ibles-IJ4ent Yuta'ble, btflber le the coJXtlcJ.eiJO• 

that. .. 7 be Pl111De4 Sa NINaelon ooefttclenta. Blab 

OOI'Nlat1on ••••r.a tDGepeDO.ent Yal'iablea not .-oeeeal'llJ' 

potn\a OU\ t.o \be pnbl• ot IIVl U-eo111Maft Q, aJd 

bene• ctelet.ton O't \lW Yaltiable. All t.b4t -· low 

OOI'Nlatton 'bet•en 1rt4epeo4eu Yal'lablea te no caa•••• 
ot not beiDa t.blt ps-o'bl.• ot •ut t.too111DU.S ,,.. a-.t.SM., 
a •t. O't low o~lattcma llet. ... n 1JdepeD4eat. Yal'ia'blee 

ac1484 t.o .. t.Mr M7 po• a psaobl• ot aUl tleOlllne..S. ,,.. 

Ho_,.r, tn praottee, Ule p141q 1'111• t.a that 

the ••11•• t.bl OOrNlaUon batWHn the iatepeJdent 

'fal'lable .. tNt blflfl•• '&be PNOllden ot tbe N1Naa1oa 

eat.SMte• 

Conelat.ton 'tlet. ... n •a.u ~ tbe t.-• aid 

*'IIlUDai\7 ~ CI'Opplqtt waa •.09, wbieh ehOWI .. the 

ra• ss.ae t•re••• tntenal t.~ or oropptq 4eeNa•• 

COJ.-Rlattoa bet. .. 11 Output PJI' hMt.aN aid 81H 

or \be tal'll ... al- .... ,1 .. ""· -.06. !hla le tile 

Na\11 t ot tbl abo'fe Nlatt.oa. BI.Uer the tea aore la 

the Intenal t7 ot cropptq ao per beotaN ou,put. wo\llt. 

be aoN ta relatlwl~ •all fanaa. 



' 2 ' 6 7 9 10 it i2 13 

1· .... tUl•• ... oo 
2. B. Y.V. ·17 1.00 ,. 81 .. ·'1 ·15 1·00 

4. Ifti'l .. UOD ··14 .12 ·1 0 1·00 

s. ftnaMJ •• o .oo ·13 .23 1.00 

6. A. Yal• of Ou\p1lt. ·""" .17 .87 ·12 .ia 1.00 

1· Val• or 7. CaPital e12 .32 ·'' .09 .oa • .JJJ 1 .. 00 

e. 1D'-11t11 \J -.07 ·12 ... og .oe --~' -.66 -.07 1·00 

'· tM..ui---~ -.26 -.13 -.41 -.10 ... .54 
__ ,., 

-.17 ·09 1·00 

10. ltf;~-.d' rn-a,. 
- ~-

__ ,,. 
-.oa -.46 .os .o6 -.r.o ... ..,,, -·05 ... 27 1·00 

1'1· hrt1lt•r/heetaft .7) .11 -.o6 .10 .01 .oo -.01 - •. 03 -#14 .17 1.00 

12. Output/heetaN -.03 -·05 -.34 .1J .... o, .oo -.o6 .a, ·25 ·14 ·09 1.00 

13. CQ1 tal/heoten .o, ·19 ··01 .09 .og .04 .77 -.02 .01 -.04 -.01 .07 1.00 



CGJ~Nlatlon 'bet._.n •non.-laJd ftXe4 Capital 

(AbaOlute Vdt»)• an4 •stae• Ia poalUYe but lt la 

•pUWt ••Oft l:et.wen - YaJ'iablee tlbea tbe7 ale 

talatn Into per beetasre teaa i.e. Slae ao4 Oapl tal 

Jtr heotar.. Bta remere.,. h_.1Da 1eae Cuttal in 

proportion to -11 ra-... 

ftleN t.a .. ...,. hl&b eonelats.cm, .87, bet-D 

Output ( a., 'f.) d4 Slae ot the 1'--. 

oone1at1cm betwna "'utput:•( abaolute ft1•) 

aid "lntenal\J' ot Oro,pplq" 1a ••"- 'lble ta beoau• 

ot 1ar81 ••1• oUltS.Yatton ~ ......,.,. ln tbla NPOD. 

Pro4~tl'flt7 ot f\lCal'OaM ta auoh h1gb.e• ocapaNd to 

tbat ot nee or 111\ea\ ( 1fOJ1tb Ra. .5000 aaat.aat liGI'Ul 

liiCfta•• 'falae ot output Ptr tas OJ' per beateN, 1 t 

N4ucea 4oubl.J oroppe4 aNa ( lnten.S.tJ or oropp1D8). 

-.ro teolat.e the ocab1•4 etteot ot aboft relattl4 

ftltlablea equa.t10Jla ln 41ttereu ocablnatlona ot 

'farlablea wen f'l tted aD4 ea-1DII4 to pt the •PPI'Omate 

equatlo». 

llo other ooi'Nl.atlon ooeftloleftt bet_.n lDde»eadent 

'Yill'lablea ••• ht&b eno\llb or a1.-1q1,- Ml8t1•• 

Dlfterent multiple 11••• NaNaaton •C~uattou 

WN ft tte4 UDder two 41tteren\ IPMltloat1 ona Of tbl 

Yal'labl•• In acme ot the rearea.S.on eQ.uattona both 

tbt 4tt;ptn4ent an.l lldapen.t.n' Warlablea Wft .... 



t.n abaolute tora ( ror the taaa •• a wbole ) ttbtle 111 

other "~N•.ton eo.uat1one all the 'f.rtablea weN taiDID 

tn per beetare rosm to Wei'CCI'te the pl'obl• or 
he~ICe4aet1o1 tv. Y1 NPN•nta &PpeDbut 'f'arlable 

t.n tha ftl'•t tODD 111b11e Y2 Npre•nta upeDdent ftl'la'ble 

~ the other toa t.e. rent.lleu uae pe• beotaN. 

In repreealon eq,uatloA •• t·, •output• •• taDD 

•• the OnlJ' eap1anator7 •art able, 1 t• ooetftot.ent ••• 

.oo?. Wbtch ••• atantftcant at 1 percent pJlO'bab111 tJ' 

leftl• But the NCNaatoJi •o.1111t1on 414 not repn•nt 

• Fo4 tlt. Ita ooetttclel'lt ot 4et.zmlnaUon ••• •• 

low •• •1f tlblch ••• 1Ddplftoant,f2 •• 11. Coetn.• 

ctent or 4ettn'lft1M tton ror ezact11 the ... tJPII ot 

N&Naaton equation 111 the ... 'farlable •• •• bllb 

•• • a.. tor fti'OJiepv. Repeau on ooetnolent or output 

tlhowa that oDe \Ullt t.norea• tn Output Yal• ( wot'Ul 

"-PI• one) td.ll lead to lDCrea• 111 Pertllt•• uae 

worth RQ,pee .007). 

SS.me \JleN waa blah anA ••tlft OorNlat.tom, 

··" •t•en Output ard lntelllll\7 ot CroppS.IJie that. 

la CJ' • 414 DOt aep lntenat t7 wl th Output t.n ftrat 

•o.uatton bUt o•tf'toteu ~ 4•t•at•Uon aid f2 
ttaftJI4 ou\ to be "" low tor thla equatloQ. so • 

oow«e• 1\ to 'ie aPPS'OP1'1ate to keep bOth output ard 

ll'ltenal t7 1n ..n equatt. 011, •• a. st111 the eoettlolent 

ot 4et~u.w1Jlattcm R2 aid J2 414 not tmna• nthel' 

theJ reaa1JJe4 the .... outJ)Ut ..s,n tv•4 ou' to be 

aS.p.ltt.oant with -• npeaalon ooatr1e1eat aDA -

atanilard •no• at•tna the la.PNadon that 'Intenaltl' 



ot Cropptq• la a aupsl'tluou Yarlable. HOitnel't 

ooett1otent ot re,INaaton ot IntenaltJ ot 01'0PP1DC 

••• •• 20 •hlch wee not ditf'erent trail aero etat1at1oa11J'• 

Correlation blt••n stse aD4 Output wae •er1 

btp t.e •• 87, so in the Jle:&t equ.tton 1.3, 81•• ••• 

kept •• the explanator~ variable but Output ••• &iletea.. 

aoetttcient or 4ete1'111nat1on ~ the ts. t went 4own to, 

.16 u4 fi'2 to .16. bpeald.on eoettlclent ot Olae waa 

1).12 etch ••• alpitlcant at 801t oont14ence leYel. 

Whlcb ... na that eWl'J' a44l tlollal heatan ot laid 

••• malttq the rarmere to uae aon l'ea-tlllaer ot the 

Yalue ot Ra. 13.12. Re;ree.S.on coetfltctente ot other 

•nable., 1.rr1p.tlon, tenanoy, Capital aDd Inte.lllllt7, 

wea. not el&Jlitlcantl~ 4lfterent ti-CD •••o etatlatlcall7• 

In resreaeton equation •·4. ell the ax Yal'1ablee 

•re kept, aa GPlfll'latOP.J ftftablea. R2 lhOt ~ to • 52 

•• apinat .16 tn equation, •·'• with the laclucon ot 

~tput. !be on1~ .S~tlcaat reareaaton coetttctenta 

••N ot stae, • 27 d4 Output .007 at 5 paroent proba

'blll tJ 1ew1. Dropptq \be tnatplticant ftl"lablea 

aD4 nnnlna tbe •fl•ts.on apln b7 taklna output and 

81• •• tha esplaDalOJIJ Yariable-. • toUDA tha\ a2 

414 not ao down •'*' aDd R2 1MNa•4 a little s..e. 

R2 • .51 ani f2 • •50t tlleNb)' eh01r1q aON PNCS.alOJ1 

or t.he equatloD. !he •quatlon ••• t.bat tM aO'f•enta 

ln \bal uee ~ 1'11•'111•• are aoN •tS.IIf'aotoztllJ exp1a1•4 

bJ Output eD4 Slae ODlJ aDd not b7 •DI' otheP ftl'1able. 



!'f • drop 81ae ti'CD the equatt.cm aD4 take all 

the ••rlablea ( equatton a.s, •• 6), repeaa10Jl coetf1• 

cleat or owm•eblP of 1•114 ho141q oa.ea out to be 

•16.02 'llbleb la alpttloant at 95 ptrcent aoll't14enoe 

leYel. Howew• both \he ooeftlclent ot 4etemlaat1on 

el'd the .... _.. ot preotaon or reanaaton equtlcm, 

a2, Jrl, _. d.owD C011el4eftb17 aa OtapaNd \0 Ul8 

repea•lon equation 1fhea sl.ae ••• 111Cl.\14e4. Aa the a2 

dtt f2 deON ... WS. tb \he &Jletlon or the Si .. aD4 alaO 

becaul8 lta 1nolua1on la 41oate4 b7 u. tbeon, eo 

the SlH ••• tnoluc.te4 1n the repee.S.on •q:utS.Oftt 1. 7 

alOJ'lS wlth lateroept. 4'118.1' tor three uae poupe. 

Bowe••• the NSNaaton coe~ts.otenta ot ss.ae afl4 out.put. 

remas.me4 the .-. t.e •• a6 an4 .oo? napeotS.YelJ' ( •• 1D 

eq_uatlon "•'>• Whloh were dpt.ttcant at 95 penent 

o0ftf14eace 1D\enal. Be8Nadon ooat'tlolenta ot all 

other ••11:ablea H.N rsot .a1ar4'flcantl7 4ltrel'ent haa 

z•rc atattatlca117• Interoepta w1 thin the Uae poupa 

aN not darn1'f1cant. 

lfome ot the N~Naaton equatloDa f'ltte4 'b7 

apeoS.f71ft.S the Yarlablea S.n ~ haota..- tenaa pw 

12 au f2 aoN U\aJJ. .o6 wbtoh 1a not diJlltlcaDt a\ 

oorreapcm41q dapreea ot rree4• (teattq wl\h the 

••1• ot •·> 
Vtniq tbl eleat1cl tt•• f1t at.anltloan\ ••na'bleaJ 

lA -output• ( ••"'• ) and •as.se• wltb NePIO' •• 

tert111•r ( •• "• ) •• - that elaetlcl tr ot output 
. 2:5934.00800 

w.r. t. teri111aer Ia .007 a • .15 • !hat 
21lt.53">0 



le cme peJtaent 1DCNal8 in output ( a'baolu~ value) 

1ea4e to .85 percent lfteftaae in •lue at felfltlll•r 

uee pep raa. 

Elaet1o1t~ ot tlse w.r.t. rertl11 .. r ocmea 

to la .26 a l;i!ifh • .01. 

so b7 &Da1~81na dl.fterem repea•1on •quat1ona 

we CCII\Ie tt' tbe coiJClue1cm that the UN of F.rttlt•• 

in llusartar trapr 41etrt.ot ta poelti•elr 1DrluellC84 

l»J the two ftrlablee o»l.~, that la, a'baolute val• 

~Output ra1ae4 and s1u of the tam ( ... aquatton 

11.4 ). 



C!lftl•5J.oa•dr11 ft\Uq or MQ1\.1P1e tlDBa• bpeatd.OD Bquatlo.USaftal" lf-1\ 1968-69 

1 3 ' ' 1 a ' 10 t1 12 

1. l'erUl1110s- t.OO 

, 2. B. Y.V. ·•16 t.OO 

3. 81Jie .1t4. -.07 1·00 

.It- 1 n1aat1cm .()9 -.19 _,, 1.00 

. s. 'leBaM';/ .09 -.001 .ua .26 t.OO 

6. .A. Val• or Ou,put ·" .oa .. 89 .. 05 ·10 t.oo 

?:a A. Val• or J.Cap1te1 .:sa -.o6 .48 .11 .oa ,.so -t.co 
a. IMsaal.\7 .07 ·09 -.32 .1fJ ... og ..... 20 -.007 ,,.oo 
9. J1UJJa7 9:la11 -.21 .?.O -.42: -.-t; -.16 -.40 -.19 ·1.5 1.00 

iO.~Jie41• -.24 -.o6 .... 50 ... 12 .()8 --43 -.26 ·19 .... )1 1.00 

11.~er\1ltse~/heata~ .14 • .3!) ••• ota, .01 .07 .10 .t2 .,.2.,2 -~.Oi .04 1.00 

12. Output/hectare .:li ·* .~i - .. 03 .10 .34 .21 .18 -~20 ... 16 .34 1.00 

t'-C•~1tal/bect~ .. 05 -.Oi -.01 .09 .o.s -.OOl&. .62 .15 ·'1 .oo6 .o6 .33 •• oo 



Aa tar •• oorrel•tlon blt•en dependent aDd 

tlldepencSent ftl'lablea tor thla :Npon aN ooDCe~m~cS. 

17 

ontv three ll'ld•pendent Yar1able e. st•e• Output ( ab_,lute 

'ftlue) al'ld Capital ( absolute ••lue) are ha'fillf& Naacmabl,. 

h1Sh correla\1one w1 th. dependent •r1a'ble, te•tlll•r 

Y1B., .144. .55. •38 Napeetl1f•17• In the PNY10\la 

,.aar, 1967•68, eapttel ( abaOlttte Yalua) •as ha'Y1Jl8 ae 

low aa .12, eorrelat1on •lth terttliee~J but thla time 

ln 1968-$, t.ftfluence ot copl\al towal'4a the Ull!t ot 

tert11t .. r •eme to haft p1~~~t4 tbe manentta, how•••• 
thlo rcsa1na to bt 't1.ee4 tbreuah the val• ot tte 

resre1a1on coett1c1ent. 

Checltlq ror the JDa.Pitu4e or oonelatlon •one 
lrdepen&mt nrlablea • .- tbat correlation bet-n 

•stze• aJl4 ' abeolute a1ue ot output• 11 ae h1ah •• 

.ag. Por the teaJI' ot acme •n ot ttsa4 relatlon 

'be\wen theoe two varS.ablee, bOth the ••rlablea wre 

tNawtl •• aut.ualll excluat.•e Yariablea 1n the two 

l"*pea.toa equatlona aid alao ln another, tbtrct equattea_ 

both were lnol\ldect, a1mu1 taneouatr. A thoroup PI'Obe 

into the a\11118Jt7 •tat1e\1cs •oUl4 provl4e ua acne 1na1 te 
~ 

that whieh OM Ol' both ~ the vartable a -.hou14 be 

lnclude4 Sn tblt repeaalon da17111• 



00l'Nlat10Jl bet•en SS.ae aid lnt•n.S. tJ or 
orop,ptaa ta t,boqb .-11 bUt nept.tw, 1n41cattna 

that .-11 taaera are lllON PrcDP'17 ct.11 tlYat.1Da 

tbltlr lalda 1han lal'P ra..-r• 81ae beare mepttw 

'but low earnlatlon •1tb. tertl11aer per beotare alao. 

•• Slse S.aoNa•• uae at t'ert11S.•r IPII heota• 

4ecrea•a. 

iB 

COI'Nlat10ll ., ... abeoluw Yal\W ot output aJd 

intenaitJ ot o•o.PPil\1 la -. 20. Reaaon ot •a-tift 

co~Tttlat.lon bat••n Ute• two 'larlablea io 181'81 

.cal• cult1'fat1on ot aupi'OaM 1n Muaatfattnupr 'lbloh 

t.• explaim4 in 4etaS.1 ia the c•• of lJM'Viou ,.._., 

1967·68. 

CorNlaUcn bet..OD out ( abaolute ftl\W) an4 

Capl \81 ia .so bot bet••= output ( a'baOlute ftl• ) 

aJl4 Capital l*r hectare 1• ta •aat1'M, ... 004. With 

athlttiona 1n \be expected output ta~ra aft n4oo1q 

expebM. tve on pel!' heota~e oap1 tal. 

ibeN are no other h1ab COJI'l'elattena ._,_n 

• .,. or the two lJdePtndent ftl'lablea, btl th•• thea 

an ao.. ob3aot1onable Mp\1ft eerttelat1ona. 

All outpt •• h~nna h1ab oor.relatlen wltib \be 

u• ot ren111Mtt alii. w ao tor tba tear ot outpu\ bel .. 

a 4ca1uaat 'fatt1a'ble t output ( ab.ol ute 'falu.) alon~ ••• 

uae4 •• the azplana\OPJ' ••rtable 1n NJNaalon eq\latten 
' 

••. t. !bla reareacon equa\1on ooU14 e.xplalfl .31 »ercent 



••t.atlcma t.n the •• or ren11l•r• Pa..-ter fit 

otltput ••• .oa ad. 1 t •• .S.ptttcant at i paroent 

problld.lS.tJ' 1•••1• BWrJ' a441t:t.ollal rupee ot output 

f.IDNa•• rertlllwer oollaUiptton. worth ae. .02 • 

2 pd., 

Bowwr, trY# tM Npeaelon equation in tbl 

- Yal'lable (01ltput alor.), fttte4 ln 4ouble loa 

ro-. N~Naat.on ooeft1.olent ot output ••• 1.11 WhlOh 

•• aicnltJ.oact at, 1 Ptl'08Dt PJ~G'bebl11 tv 1ewe1. 

Coetttotent ot 4eteftllloatlon ot thla •ca.uatlon ••• 
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- •• lt le 1D11DPI' toa s. •••• 31. R2 waa e11abt1W 

leaaer than that ot 11DPr OM. Oae pei'Oent llerea• la 

Yal\JI ot ,C output \eDda to !DOrea• fel'tlllaer U.. or 
the 01'4er ot 1e17 peroent. 

lD repeadon equation a•.a, tatenet.t7 ot 

CI'Oppt.q ft8 ttltJO 11J0lu4e4. \'hla aa dODe lD orde• 

to Dheok that ~.. the Yaft able output la baYtDC 

onlT141Ill lfttl u.me on the u• ~ tert111111!tr aD1 

Mlata other urta'blea aupertluoua or 1t 4oea let the 

other ••rlabl•• to eurt a1,plftcan\ erteo\ "n the 

uae ot tertllt••• ooettlotent ot 4ete~lnatlon 

ot tbla equation ••nt t1P to .:sz., .... na \he •at• 
ot 1'2. BOth tate nat t1 ot oropplq atd wtvot tUJ~JW4 
out to be alcnlt'loant at 1 pei'Cent probab111 t:r 1•••1 .. 

111 tb ••1 uea of' npeaeton ooettlolenta •• .oa aid 

4.59 napeetl••ll• C• percent tDCNa• in lntendtJ 

ot croppJ:qlmre••• the ue ot tert111•r ot the 

Yal oe ot R• 4. 59• 
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ID.l'e~Naat.on equation •• • .s, all the 5 Yarleblea 

1ae1 u41DC at•• 4-.lea ( lntel'Cept 4~) •re taken 

1n 11htle the 'Yar1able output, •• taken art., In tbl 

ab.eflCe ~ out,put. ooetttotent. ot ct.t.l'ID1nat1on c_. 

down tQ ., 23 •• aaatnet • .'51 tlbere output eloN ••• ~ 

esplal'lator.v •utable ( M1 t ). Dlla eatab11ahea tblt 

cmtmcUns t.Dfl••• ot output in rerUlteer uae. 

B~'tel't tbe eianttlcant Yarlable a w•re Stu, Cap:l tal 

( abaolute Yalu.) aD4 lntenelty wttb Yaluea or Npeeuon 

ooetr1ctente •• 3L04. .ot 11114 5.07 reapeott.•ell'• 

In ftpeaaton equation 11 1.41 all the as 
Yarla'blea 1f8N ta~Jl 1a, ll2 alld r aaatb Wnt u.p to 

.36 aid • .1.1 reapeotiftll'• Repeaadon ooeft1clant ot 

alae hae bon m:pt1Ye liP thla Ume, •20.20 'bUt Dot 

41fferent tJIOil aei'O atatiatt.oal17• theM ••• ft~ 

hiah oorrelattoa •••a output aDS e1a, • 89. outpu'$ 

••• t.o have lntro4uce4 bla a tD tbe N~JNedcm ooetfte 

olea ot etae. Both et• aa1 wtput .,. U.ONt1oa11J' 

,_.s.rte4 •an.ablea ( towarda t1w u• ot tel't1a11• t 
eo w eaDDOt tNat thea •• autuaUJ_... aoluld'ftl ftfte 

a'blea to 11t the tl'QI Nlftalllon ec;a.Ua\lcm. 

Ol4w d&Dlftoant. aoerftolanta ••re ~ Oa.t.put. ·02 

aD4 lD'-ad tr ~ arop.Plar.. 3.46. 0\l\pU' haa a1 ao 
I 

bldcm. the aipS.ttoallOe fit eapt tal •• o «:a.Paft4 to t.ba 

•C~U~Uoa • • ·"·, -.n ou\put •• c181eud. 

I<BI oth'er NSMaaton equa,tona were alao tttte4 

b7 cb.allPD.I \be apeelttcatlon ot ••rlablea t.e. in 

par heotan teaa tar tbl naaon•\...fiiiao1t1e4 earl tar. •• 
I 

ther •n . tt \H4 1n ca• ot each) rep on tor bOth the ,..,. •• 



v ViecDg rrc. t.he• equattana ( troa •'•8 to 

•11') • - tbt •••w• • lDOl.Ude output ln U. 

repeeeton equation, Nareaeton coerttotenta ot both 

•atae• eDt •capt'-'-' ••• neptlw ld.pa,. aJl4 when 
we exol~ ou\gu't r.. the reareadon equcrtton. 

....... ton ooettlotenta ot bOth ot theee Ya.laldee 

take poaltl'ft aS.Pt, hO'ftiYer u.e,- are not dltterent 

ti'Ca aero atatlattoallJ' 111 elt.hel' ••• 

Repeaa1on equ-..t!on •'•4 le beat aoq tall 

~e .. •cauatton• Valuee or ll2 aal f2 aJIIII hllllelt 
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or all. All the 6 .1nclu4e4 'tar1ab1ea aN t.beON\loalll' 

acted Yarlablea. 

f1Dell7• two •anablea output a114 lntttnal t7 ot 

CI'Opptq .,. dpifloan\ Yal'lablea ( - •q.u.atton v• .a.). 
Repeae1on ooertt•t•nt ot output ( •••) le .oa (\hia 

baa alwqa bMn .oa .wt.th mnor tl'UOtuattona 111 tta 

Ran4a1'4 • ...,. tn al.l . tbtrt i5 r.anaalon eq,uatl ou 
fitte4 tn 'f'utoaa coablDattou ot Yarlabl.ea) wtd.eb. la 

e:lPlftcant at 1 Ptroent pobe't41lt7 leftl. leJMa.S.Oft 

ooettlotut ot 1ntena1 \J ot uopptaa la 3.46 wbtcb la 

11&1'4f1oant at 5 Jel'Oent PI'Obab111lJ" 1ne1. 

CalOUl.atlq elaat101Uea or the- Yal'la'blee with 

r..,eo\ to u .. at te•\111••• .. ,., •laetlolt~ of ou~p•' 

»~• beo\aN w1Vt Napeot to rer\111•• •• • 

.oa x 11tJJJ:~t: • • 86;5 aJJ4 elaatlot \J' ~ lntenas. \~ 
ot ei'OPP1J.W wltb aaPIOt to te•tUt.•r •• 

3.46 X Jt!!fl • 1eJ8 



OM PeJ~Qent 1110Naee tn .. lue ot output 

1DON••• u• ot terU11eer per beotaN bl' .86 

peroent ard oae peroen\ 1110rea• ln 1ntenet t7 

lDOfta•• ue ot rertlll•• per baotare b)' 1 • .'5 

,erc•nt. 

82 

om .S.8Dif'1catlt factor thte ttme 1e that WDaDCN 

1• hntns poatU'M etteot on ftt..Ult•r u• thoufll 

not ot.t1etS.cs117 elgnlttcant 11bereae_1t ••• ha'f1D8 

Mptl'ft tJipaot OJl f.'erttll.e• 11 .. 1D PN'f10U8 ,. •• 

(not e1p.S.f1oant autt•tlcallr). 



111 Kusatral" Naaar, rector• attecttq the uae 

ot fe"'tllaera tn t967•68 were stae ot the tam ar4 

Valu. ot output per taan with 11Dear NSNadon 

oo.f"tlct.eJata ee • 27 altA • 007 nepeott Yelar w •1 th 

etaattcttlee aa .01 and .85 reapeatlYelv. 

Relett'fe lntl uence ot factor• towar4• tbiJ 

tertllteer UM cha~ ln 1968-69, 81'14 now the 

tao tore 1ntluenc1ng rertllleer uee were •v alue ot 

output per taJ'Dt• eJ'ld 'tntenett7 ot Ol'Opptns• .rtth 

11near a.sreaetcm ooe:tts.osenta •• .02 al14 3.46 

re•peettvelN or reepectift elaatloltlea ae .88 aid 

1.45. 

Stle, whtcb ••• elsnttlcant ~aotor ln the 

a4opt101l or tel't111 .. re lft 1967-68, loaea tte 

1Jnportame 111 1968-69 aJd a new t•t.or Int.net tJ' 

or cropptnc -.rpa •• an llllportant tactOJt attecttna 

the u• ot ohulcal tert1llaer• 

'1M ... naaontq •• it ••• Sn ca• ot 

Peroaepur ••• to ho14 true here alao, that Sn 

8111'1¥ etaaee ot e4opttcm ot ter,11l•r• eta• plara 

an S.ponant role• becau.ee bta tas.ra ha•• •tter 

oa.ard cmtr reeowoea aJd haft CNater rtak 'beuartna 
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oap110St7 •• caapand to eall falll8ra. Since fert111aer~ 



1a a alae muwal lJ1PUt. •.a.1 taaera alao etar\ 

ueina JDOre rert11laer •• 1 ta protl tablll t7 seta 

cobt1~4. ~o ma-. tertllleer more protl\able, 

aatiUI'e4 trrlgatton tao111t1ea are~ pre-requlelte 

. 84 

an4 henca at tbla etaae oop1 tal bec<lftea . an 1mptn"tent 

taotor 1n the· fertllleer uae (capltal ootera eapeneea 

on p1Dpiq •"• and tube•lla). 

'l'ble 1e the Naeon that ae hl't1lleett uee lD 

ltuaetr~ Napr 1ncNa•• rrom Ra. 214 per tam t.n 

1.967·68 to Re. 335 in 1968-69 per ram capital 

•'-rt• »1•111\1 an lntluenclal role 111 the uee ot 

ftrUlteer. In tao\ there wee more u• ot cap1ta11 

R• 4, 639 per. ta1111 tn 1968-69 ae asatn.t R• lt 203 

""'tea tn 1967-68 wMoh tao11ltatea 1m.reaee4 

uae ot ·fe~t111eer. 
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COfttelation t.twe•n 1'81111 ot Pei'Ull•r s-r rue 
( 4e:peldent ftl'1a14•) aDS Sl.. 1• .15, t t te aeala • 75 

bet.-n •1• ot Penlll•• »ett tam an4 ul• ~ output 

,. .. tam. Coi'J'elatlon betwen rntena \7 ot oropptrc a rd. 

fartllt•• •1• per tam ta •.26. A• tntenatt7 ot 

oNpptq lmre••• ••1• ot Penllt•• par ram a.erea•• 

CorNlatlon bet•en the• two Yar1ablea tn ,..ro .. pap •• 

pouttw. In P.eroaepv ,..rt111•r •• uae4 bot.b t.n Rabl. 

•DI Khartt ( AMrtoan eotton •••) oropa. a.-, the 

ra-n ot Deorla •• to'- not uaaa hn11t.•r ln 

l.bal'it crape aid aN udq in Wheat ( Rald) fmlJt \hat ia 

11bJ" Ulat ftl• t4 Jertlll•• 4eoNa•a 111\h Intend'J" or 
OHPP1D8e •- ta ,,._ •S.th eerN1atton ooatttolent. ··it 

~•-n tntaneitJ" ~ oropp1Da ell4 l'enllt•• per beau ... 

Conelatlon bet .. n stae aid I ntenal t7 ot oropplJlC 

la •• 29• Ae BlH Dr the tam IDONa•• tamara Nduoe 

tntenas.-c, of cropplq. Sip aid aap1tu4a ot tbta 

eol'ftlat1on t.a appl'QKlaatelJ> the - •• Uut7 .,.. ta 

••roae»UJt 41atr10t thoqb S.t ta •• low •• ··Of sa 
Muaattanaaar. 

COJW1attcm bet••n 81se anct Output JlU' heota• 

ta ··11 wbtoh mana •• stu t.mN••• Output »ttr b.M\aJe 

dllorea•• COJ'Nlat.lon .._,••n Irr1pt1on aD4 tntena117 



c-auttga 111£1& lliSI!!I 0C •tQtlRJ.• Ll!!ft£.JlU!I.III.•.~I!Iil911 RlorJ.I , JIR:§! 

' a 3 .. ' ' 7 a ' 10 it 12 "' ... :rennt•• 1•00 

2. u.v. 0.00 o.oo ,. ··- • ., o.oo t.oo 
a.. trrlptl• .n o.oo .26 1·00 

'· ... ., - .Off o.oo -.o 2 ·13 t.oo 
6.. A.V.Odpd .15 0.00 ... •• -.or. t.oo 
1· A.Y. CeplW ·17 0.00 .:t .to -.ta .,a t.oo 
a. Illtttlld\7 -.26 Q.OO -.e -.12 .oo ··If --.t7 1.00 

'· •• ,, 0.00 -·· -.17 .02 -.e -.16 ·27 1.00 ., .o, 0.00 .a ... , -.05 .a ·'' -.12-.82 t.oo 
11. ftrillt•·~-- •• 0.00 •• ... , -.as .J7 .14 -.19 -.22 .09 t.oo 
ta. Oatpa/heetue -.ot 0.00 -·ti • ot .01 ·'' -.06 .27 .... -.09 .04 t.oo . 
t]. Cap1W/Me'- .01 o.oo .oo .ca. -.tl -.ot ., -.09 .02 .oo .o6 -.03 t.oo 
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~ CI'O.PP1D.Ila ••12. th1a •tab\ be 41» to tb.e taot tba\ 

lD Deofta Dlat.l'iot, a lal"gt J)J'OpoMlOD ot efta i.e Taftl 

•llOD tn WblOb ONP eaa a CI'OWft tiP WithOUt lft'181tt.on. 

C01'Nlat10Jl latae Xatenat.t,N ald. a.v. Ou'PU.t 

t.e •aat1w w' low, bet••n •••• O\ltput aid Sln ta 

eU. l~'\at10Jl ar4 ~41&1 •anNa Ul- aa 

theJ' ... 1n ca• ot llUII8ftarnaaar cU.etl"tot. 

u t.n oaeaa ot Muaaft'..-pr anl l'eraaaPQ t.n Deo.S.e 

too and.'l»l• lS,..l' .. .,. .. ton eq,aa.\tcma •• •11 •• loa 

11mar ~earea•loa •o.utt one, \1134e• two 41tfeNnt aPMl• 

tt.oatt.ona ot the urtablea •• fttMcl fozt \be ,. .. 

1967-6t aa\ 198-(;J. uo.e••r. tbe NaUlta ot aultlple 

1t••• ... .,.aat.ODeqnats.cma tu:raa4 out to ._ "''•• tbaD 

to• lS.JJUr "'"aelOJt. eq,uatJ.ODe. aeeut ta er aul ttple 

lt•u equatlcma tor the ,..... 1967-61 ue »••nta4 beN. 

I a t.M ,._...eton equation D. "• Oftl~ OJW ana'bt• 

that la a"baOluw Yalue O't Outpt waa taPa •• aplana\Oft' 

YU-t.able ( Beeauae Output, ••• baYlq ftr7 hllb OOI'Nlatl• 

• 75, Wltb hrttll•• u• (A) aJd tbla •• hlaMat •ozw 
aU tba •1'1ablee). !htt •o.uatton apla1D14 '' JMti'MM 

Yarla\lcma ln the ft•ttll•• u... Repea.S.OD ooetnoten\ 

ot Output •• .01 ald 11antt1eaftt •' 1 ;e• eeu pro'ba'bt.11'~ 

1ew1 ••ntrw theN'tl' tbat a. n»N IDONa• la. ou.tpu.\ 

nlua d11 •u.• aON tMI ot hl'\111•• wortb rupe• .Oi 

w 1 pdu ( Ult ot both the Yal'lablea 1a la ru»Ma). 



BqUa\iOJ'l n.a. tuae4 ou\ to be a blttu _.lt wltb. 

1'10N .,..s.ton ot the NINaaloA equat.toa (bOth \be a2 
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ad fl !.h'lnae4) 11hen another Yal'lable, lllleneltr or 

ONP.Pill& ftlt 1aol.S.4 ID the N&Nadcm •lO!l& W1 tb Output, 

a..,.ulCUl oceft'ioleflt of out.put ••• trhe -• With talaon 

.... a\alda.l\\ el'l'Q.P •• 1a Pl"fJ-.iOUa eQ.uatlcm aid NINaaloa 

ooetnotent ot lnteJlfd.tr at cropptq waa -.58 11hteh •• 

.S.anltloan• at 95 peroen.t probab111 t7 leYel. OM pa-oent 

1DCna• ln lntenal '' of cropP11J8 teD4a to .. ,... 

,..1'\111•• uae wo•\h ru.pee .se. 'l'bla •aattw ettee• ot 

Intenalt7 t4 o»OPP'iDS on Pent11aer u• .-e 'o be 

attl'tbutable •o the an11 bolAJ,qe ot the '-•• tn · 

tbl.a NI1R ot Dacrla. Aftl'aP bo141111 dae Ia I.Bia. 

heotaNa. Sqll =•••n 4o b.O$ ba• IAUOb Naoue•e to 

Qe htab 4o•a ot Per\lll•r• «.rhle 00\lld - ... D baa 

the pel' bectue \1l4t ot flerhlltm' etCh la worth ns- '' 
in thl• Naton •• ... t.nat rupeea 70 s.n ••ro~~•JUI"• f• 

haft a all&bt. •tn ot NaOUIOee ill b.aDd~tbe tal'llezta 

• lOOk ln\o \ba oapS.tal Jill' t-aa whlob 1a wwtll npeea 

919 lD Deoria •• a.tatz.t "»"• 50'7 ln fei'C'II*PV• •• 

ehou14 NO.tl ., tb:l.a ~'OliiOtUN that Ia ft~pu laMJlaitJ 

waa poa1t1W1J atteots.q u• or Pal'tllt.- •• care ... 

laPII faiWa ( AWI"QJ au Ul iL$) wt.tb 1 .... NaOUNe• 

111 bald ( •al• ot outpu\ per tana aid m• ot ••PlW 

Plf' faa'"" NPJ•• 22,712 allll ft.PM• 5,0i7 NQM\iYel•)• 

so, • •• tb.a\ •all taae• ot Ulla NPOD .. t.t aon 

--'h11lbll• to lDDNa• InterudtJ ot oropp1ft8 Ill OJIC!er to 

.. , acre output lt7 N4\1C1DI u• ot hrt111•r Wb1ob 1e " 

4:1.etate4 b7 Ute •pt.l.,.. N1Na11cm ooefttolent ~ tnta..S.\7 

ot Ol'OPPlJW-



l'rca the th11.'4 NOia.S.on equaUcm, D • .51 Output. 

•• 4elete4 but all the other ••n•bl•• •re Ntat•4 

!aolWU.Da GiH 4~1'· !hie ••a 40M 1n eapeo\a\J.cm ot 

owl'ftcU.q tntluence ot OUtput towuda hattUl•• \leiJ •• 

oaepaHd 'to r.t\b•r Yal'lablea ( output el=e OOU14 esplala 

55 pr:.:oent Y6.\1:1.attcma ln ~en111aet- uee tn eQuation D. t). 

coetttos.entt ot daterrr4•t1on •nt up 'o .59 aid alao v..e 
.__.. ot PN01eicm ot tbl repeaat.on equat1on 1aPI'OW4 

a lttU•• fbou.tll a2 ~ tbe equatton 1mNa•4 wt tt. 
00144 bOt ni .. r aufflolanu,, thla at••• t.be lll.PNaaloa 

Uult. DOt all 'but OJl8 01' aon ot 1M Ya:tnablea la au,pe .. 

n.uoue. Tenaaor cCU14 be le1teled •• .upel'f'loua. teehnJ.oallr, 

trc:a ov .PNYiwe expettt•,.• ( lD oaae fit llusat'tarnap• 

• all.\ ,.•••»V) .u4 ala., thaore\1oall7, due to the t .. t 

tha\ lea..a-s.n awa 111 \Ilia NalOll la •• 101r •• 3 perceat 

010.~. .Aa U\e .-nenta81 ot ewswretp tilt laDl b014li)S 

( •• • baw det1M4 the •rl•ld•, 'MJlanDJ) la alaoet -

with all \he ta~Mra ( theN •• nO\ wJ.de tluotuatlona 111 

thS.a •n•bl•) ao thla velabla 1a baecalq lmoa~tabl.• flit 

eaPlalnlq aueh or the aO't'•e•t• in tbe Per\111•r u.. 

Ual.iu, the ea•• o1 ••att•I'Jla•• d4 .. ro.epur, 
c1allt.1oa flf OUtput baa att•tea a.pwadon o•tttcten' 

or lDt.Dal\7 or OHP»1Da- COJ"Nlatltm. betwell the td 

Yuiald.ea la -.0.2i. a.INaa1cm ooetttotent ot Inunalt)' 

or ••etPi»a 1a no._.. aipttl••• ftOif• Both alae aJd 

Iwlp\S.'a baw tunaa up to 'be a1pS.t1oant •' 'I PINaat 

a.P4 5 l"I'Cent .Pl'O'babllltl' leftla N8.Pict1ve1J'• 
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-1 .. tM a'bO'M N1atS.cm, - 1DD1UfSM OU\put lD 

the .. .,.aaion equation D. it alona •1 U1 all other Yarla'bl•• 

BzplaJlatton power aftlt .P001c1on ~ the equatt.on lDDNa•d.. 

1'be OJG.J' el&ftlrtoant eats.saatea •:re ot stu aat Ou\pu'

!hia falla tbe ab«We :-eaaont.na ot equation ».3. 

In the •n •t~a.UOJtt :0.5. ss..e wea 4elete4 ~ 

the resrc•*'-= equat1019 ~tmns ftw Yanablea •" 

trietl out. lnt.ltnd t7 ot oro;ptllfl qat.n t~4 up \o be 

at&n!t1oant aut allloat ... •• tt •• ln eQ.uats.on n.a 
an S1ce wu no\ takea 1D. Abttenoe ot st•• -· t.o 

haft aale I m.nas t7 or cropp1DfJ a1pit1ofint• ConelaU.on 

let .. n the two vonablea 1a ..... 29. hl'tS11eel' uae -• 

tote tho t'u:rlCUOU ot _.. 8ort f1t O<*'b11lat.ton ot 81 .. 

tm4 Inwnalt¥ ot oroppu.a aDd dth tho 4cle\lon ot s1aa 

1nwue1tv ••• to haw ca»tved .-. ettect. or st•. ao, 

the eetlllate ~ Nlf8ealon o.-tf1c1ent ot lntena1t7 ot 

CHP.Pil'J& --.a to be t\ bleed o•• Aleo, delettOD ot tb• 

•anable Bi&e 1.e tbetiNt10all)' un3uatit1e4, eo • w111 

r..ot depend upcm ~~• equation. 

In anoth• equation ».6, llben w pu' ss.ae 4~ 

Yarialde• 4a1etlq U'A 'I"Ulable Blae, Outpu\ turned 011t 

to be aipd.ftoant. a\ 95 PII'Oent 1e'fel ~ ocmtldeno. w1 tb 

\he •lue ot NIN•I1cm coetrtoS.ea\ •• .oo1. later•pt 

4--.t•• ror .-m11 aid •41• at.sea •" a1 .. as.ps.n.eaaat 

••mna t.btt•bf' that there aN 41fferenoea wlth 1ft tbt 

41ttuea\ lbea \Owal'de tba pa\ten ot ••rUlliiU' UM. 

coertto1eate ot IllteDI1''' 11'1'1 .. Ucm, 'lttDdiJ am OapS.\81 

weN DOt e1pt.ts.oant1r 41fteNnt traa •ro atat1ettca11r. 
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Ia •<&•'lcm. ». 71 • tOOk all the varteblea lnol\141.,. 

4tat7 Dl'labl•• Value ot the coett1olent ot 4eterm1Dat.loa 

••• ·" aD& Mf.IIM ot pnetaton ot the Npeaaton eQuattoll 

•• • S. both the m•• weN the - •• tbel' ,.,.. la 

eq,t&at.tora D. 6 •hell Slae ••• not taken ln. Apln ttte 

aba01ute wl• or Output. ttli'M4 out to be .s.sntrtcaft\ 

at S percem wobabll1t7 1ne1 With the - NIN8alon 

coett1e1ettt. tnteJ1108p\ 4wat•• to. \be Yutable 81• 

aptn tvrte4 out to be elpttS.oal'lt wtlh the - uant.t.Udlla. 

•• a ocmoluaSoa wlt.b tbe analpt.a of ttte• •quat.lODDe 

• oan .. ,. tbat the taatwa tDtlueMlfll th• rens.lt•• 
._ la DeOJ'la Dtnrt.ot •• etae ana abaolut. ftl• ot 

h\put. 

.,.. aON •qua\toaa weft t1t~4 bJ' cbaDQ1rc v. 
aPHlftoation Of the wrt.a'blea ••,• 111 par heOhle ••• 

tqtea4 or Pt• t•• op sn abtlolute ro• •• t.n aboN 

equation-. to Ofti'Oaae the probl• ot het\-oaee4aat.1c1 ,,.. 

In ttrat eca.aatlOll or thle ronn t.e. equaU.cm ».It 
outpUt per tutou• 81cme ••• tde4 ro. ,.,. •otan •• 

ot Pe.U11••• But 'fmllke the •••• ot lluaatrama .. r aftl 

fti"'OIeP\tft Output alOM oOUld not exp1a11l cauoh ot \be 

••-•• sn l'eJI\llt.•• u .. , a2 •• •• low •• .001 et.oh 
•• DOt a1plf'toant1J' 41trennt f'I'Gil .. ,. ata\latto.tlr, 

"ats.q bJ u. .,..1• or •· 

••• output •• ao1v4e4 tl'an 'b: NIJNuton equatt.OD 

all4 all other 'ftl'labl•• "" hMD sa, uplanatlon paer 

ot U. •quats.cm 1ncsaea...S, aptalnlq '11 P8Neat aor_ll,., 



11h1eh •• dsnlt1oem. at t )llei'Mil\ PI'Obabt.llt.~ 1ew1 

C dantftoam .~ 145 .. .,.... ot ,...;.d.Qn t.mpoelq 5 

Natl'ictt cma '• e. P ( 5, il&5 ) :>. as• turmtl out to 
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.._ alptfteant at 1 penell\ PI'Obablll tJ' 1ew1. RepeatdOft 

ooetn.olellta ot tm,.tlon and JnteDdtJ' ot oro:pp1ft8 •N 

.09 aDI ··Of Nas-otlft17t bOth usntts.aallt a\ 'tO peNell\ 

aJJ4 t5 JJei'OeM PI'Obeb111 \J leYel bu.\ DO\ muob. .. 1141 tJ' 

oan be ,PJ.•od ln tbe N~Na.S.on ooetftcleute ttr •• low 

coDr1dllnoe 1eft1• 

In t.be "'"aetoa equa\10flt D.1J1 all a. Yal'lablea 

.,.,. 1DOl:u4e4. Both the coetttcl~ tJt 48\emtnatt. on aDA 

a2 .,. tbe hl,lbeet •cma the• t,-pea at •pea.S.on 

equa\lcma, •·• 111 per hectare tea• Valuea ot a2 aJd 

r .,. . 12 ahS ·09· a2 ••• ldpit-loant ., • .-roent 

pro._b111t7 1ew1. Variablea poattS.WlJ' .rtMttq 

fel'Ull,... u• .,... 81•1 irl'lptton afl4 out.put w1 tb. 

Npeaatcm ooetrlclenta t•5t. .oa aid .001 ~e.-otlftlJ' 

aU dpt.ts.cam at 99ft 9'M aDA 85< oonrt.4eree 1ew1• 

napaotlwl,-. ln,enat.tr ot GI'OPPlDI •• r.pt1W1J' 

atftottq Pentlt.•• U88 per beotal'e. Yalua fd Npeaatoa 

ocaffloS.ent •• -.11 Wbtob •• dpitloant at toe 
oonfldeJJOa leQl• 

80 OlptDilq upon tM ISOI' appropriate ftaNadOA 

equa\la D.13, teohrd.eallr •• •11 •• Uleo.Nt1oa11r, • 

- tha\ .. n11t•• uee ln Deorla t.a taYounblr lntlueDOe& 

'b7 as.• or the t'dll t.rn.uon abl •alue ot ou'"' aid 

Mptt.ftlJ atteoM4 'bJ tnHnat \~ ot uopptq. 
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D ct.eldft8 ~- the e1aats.ottlea or t.m.aatto»,- outpu' 
r.e,y--

,_ MOMN1 lDtenet. \J' ot CI'OPP1D8 aid else Wltb NePIO' 

to r.n111•• ue /:l beetaN • ~ln4 th• \o bl •"'' 

•10. ••91 aD4 e27 NaPH\1W1J• 

Btfte' ot llltel'&al \7 ot aztOPPlDa on J'e•t111•r U. 

l• poal tlw t.n l'ero&eVQI\ 1 t J.a oot afteettaa Plll'tllt.•• 

uee tn •uaatr..,.p• a18b1tloar417 aid ta Dlorla 1 ta 

eft'ect on hl'tltt•• uee te Npttw. 
I 

!ft'lpt10ll 1a the taatOJ!I wbtob ta 1Jlfl•no1ft8 

.. rt:11t•• ... lll O.CPJ.• OD1J't but Dot t.Dtl•ao1fl8 the 

- 111 Vusaft'_..PI" or i'ei'OHP'Qr 4laV1ot• 

Ut.e raet_.• poetttwl, aftecttna the v.n.tlt•• 

uae la all the 4l.Vlota .... st•• o'l u. rena aD4 the 

•a1• ot Output. l'aotora llD Odlrllblp til lard ho1411W 

all4 C.pS'Ml. _.. not attectlq .. rtllS.•• ,_. lft aaw ot 

the "liON lD 1967•$. 

C•rtt.olent ot the •nabla, 'Ownlreblp ot laid 

hOlcU-t t.boqb. elwqa DOt 41ffeND\ fltCII UI'O fta\1 .. 

\1eal17 bat ••• •ptlw tonl'4a ftnlll•r ••• whlotl 

abOU14 an haft bleB tM •• atleaa\ U.ON,t.oalllt 

!bl• ,..alDa to ,. a•t•4 la tutUN b7 ._. ot.ber 

•hOla:r 1a the fte14. 



2 ' ' 7 8 t tO tt ia f3 

1· :re.Utt•• t.oo 

Z. B.Y.Y. .oo 0 

'· ·- . ., 0 t.oo 
lh· IwlpUoa .ot 0 •• t.oo 
s. ,.. .... ,. -.02 0 .oa .ot t.OO 

6. A. Val• ot Outpa ;,) 0 ·'' -.006-.0t 1.00 

7. A. Val• flit P. .62 0 .14 •13 .or. .7t t.oo Capt. tal. 

I. lDteDeiQ .t4 0 ·'' -.05 .oa .26 .07 •• oo 
., •aJJ -·» 0 -.e -.tb. .o2 ... .... -.iS t.OO 

•••41• .t2 0 .2.0 .14 -.07 •• ... , .01 -.80 t.OO 

11 .... \Ut.•r/Me\ull .46 0 .o7 .05 ··05 ... , .t2 -.o.s -.oa .01 1.00 

tZ.Otlt»U Pel" Heotae -.to 0 -.e -.05 • ol -.09 -.12 -.10 .as -.t9 •• 1•00 

u.cuttal Pe•B•ta~e .t2 0 .09 ... 2 .07 ~ .. , ... ... o6 -.09 .07 .47 •• t.OO 
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!be" -blab aJJ4 poaJ.U'M OOI'N1attona •twea 

ats-na.nt variable r.nuJ.•• ( a~ute •1•) del the 

ll'dlpen&tnt. Yarlable., 'st••• •output,' (abeolut. ••1•') 

and •capital (a'baol\lw ••1•) .sa. ·"• • 70 aD4 .62 
NaPtotl'fel•• 'l'tlla la an enoounJlaa tactoJ~,- bS.atlll• 

the oon.lation lllbHa apeD&tnt and 1Dtlllpaa4ea.\ 

Yalia'blea. hl&bll' ta tba ._... ot N11ablllt7 tba\ 

can bl pl..O. lD the NINadon cc.ft1o1enta ot till 

tne.tpel'ldent ••n•bl•• '!beN le r.ep\t.w but .,.,. 1ow 
oonelatt.on bet-n te•ttll•• ( abaolut. Yalua) aDl 

''l'ellabOJ' ( OWNI'Iblp ot lard h0141ft&t, Yla. e02. !be 

ae~ldent ••table sn aft01.b•r rca ( pe• lwotaN •••> 
h.a. mcatt.w 'bat 10. oorNlat.tcma 1ft tbJ t.D&DDJ", -.05J 

aid lntenalt7 ot uoppl,. -.02. (•ezt\111•1' ,.,.. heetaft 

aD4 terttlt•• sa abaoluw •1• teNa ha4 ataat.lft 

OOl'NlatlODI wt th .... 4W.J' ftPN•ntlq -.all faNe 

(.._lo. I beota,.•) YS.a .... oa aD4 -.J9 reapeet.t.WlJ'• '1'blt 

oa• 111tb taaa beloa I •et.&Na ta e\lOh that. u• or 
tert.tlt.•r &toNa•a aa faa .S.U lDONaee• BoteWJI 

thla la no\ t.n. W1th faraa aboW 2 blotaNa 11h4tre 

oonelatlon 'bet••n U. t.wo Yariab1• .. al .. aid 

ren11t•• Ia poa1tl•)• 

funtD8 to the OORelats.on beC•en lldiJJeDI18D' 

ftl'labl•., tt.rat ot all • •• tbat ?arlabl• '&Ia• t 
haa ft1'7 blah conelat101l ws-.. Ou,put (abaOlute Ya11») 



alao haft hllh oOl"NlatlO», • 7i• •• \be tt•• or 
•14 ttoOlllMan_. • \rea tea .tl t.b.•• tbJIMI ••nablea 
UIIUt.uellJ' ealadft artabl•• aD4 lllao •• ,Mi.,. a11 
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ot tb.• .S..Ul.._oua17 tMNbJ ..-sua •wnl ••'-laatl• 
ot .. .-aat.on equatlc:m-. 

soawr, the,. _.. no other btlher cone-laUona 

...... D lDPtDIUt. Yarlable• PI'Obl•a NMifta fill 

••U• oo.I'NlaUo.ntt eleh all aN 1nc141Jn\a11J' lOW 

•notllb aDS odllO\ ...- NaNaa10ll oa.ftlot.en\a to bl 

bia•t. 

tRiaataua cf Btmaasm aetatliMa• 
Lllll Muaaffuaaa- ani r.I'OUpur• to. t»OJ'la too 

NINHlOD equatlou, lll 'both, •Dltt.pte 1U••• _,. lq 

11,..r rC~n&a •• rttu4 ft:\r •• tlat. ot the ,. ... , ..... 

Bo.ew., the atd.\t.P1• ltmer N&Naldon equat1cma hilA 

e.ttmte auparleltJ' onr 101 1tm• NllltulOl'l ecauatteaa 

•• ~_,... bJ' u. .., • .., natt.atto• Alae. v. uae or 
tent.ll•• b7 the hl'men oan ._.. •t1.taetorl1J 

•sPlat•& In ••• or lt.••• ... .,..uon •t~uaUcma •• 
apt.ut 10811••• Npeaalon •f1ua\10DI aea. 1t•ar1t7 

ta lQOIIe4 ••o..-oualr. 10 atudl' la lla.-4 oe taMJ~~~ 

PNt.a\10ft flit Naul~a or lt••• HINialOft ~uatlcma. 

ftnt ••aeQvatlona.,. tlt\4t4 'b7 ..,ltrliW 

dl b ana'blea 111 81018• rea 11blle ~· ellbt 

equatlona _.. tt'tea lt7 .. tim .. tb.e •rt•••• lD ,.,. ............ 
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I a .... ..scm eq\letle ». "• oa.'.PUtt a1.- •• 

\$4 •• aD ••1'4aa..toi"J' wanable. t~oaua tbeN ••• 

bt.ab •OI'Nla\tcm. btlbeln •••' u1. t.nilt•• .,... 10 

d4 .a.ao lJMa_. output •• hanq bill' eOJINlaUou wlth 

tM 1DGePin4eDt• wrtable., 'at•' aat 'ea.PJ.w• 'fP •'" 

ard • 7i ••ottwlw. 

Oll\»tt\ alOM eout4 apld.a 50 pa.reent. ...SatlON 

Sn the Ut ot fel'tt.lt.•• aid tv.4 on to '- atptfte.

at 1 ...... PJObab111\J' 1eW1 wt• tM ftlUI ot 

... _...scm ootfticlent •• .ot. swur .aAJ.UOilal 1'\lJR 

ot oo.tpv.t m..a ... t.o t.1101 te tM r.,... to u. 

au. t•nllt.•• ot \he a101 ot •• .ot. &laaUelQ t4 

ou\pUt G.th Nal80t to tertlllMr v.ae oCMa "' to • 

.ot :IE '¥fMIPnr • .u. 
la ,._..-.on epucm D.), dl •• 5 ••t•'bl•• 

iiJOl.U.q •• a-. ..,. l1101114ef. uolutllrc •tput. 
coetnot•at ot tlltelllllftlltlcm of t.bla eQ.UaUoa wM Q 

t.o •"" Ro.awl', 11M Pd. C•Plul t.ura~4 out \obit 

ai.IIDltl•l'lt Y...S.abl•• With ftl•• of "INa.ton oc.m• 
olea\ • ., J7 • ., alll .01 ,._.etlftll'• , 

Ia NINaalOD •quaUOD ~~..., dl taut •ts Yd'lablea 

... talrlln t.-. eoefttolen' ot .. u.s.aa\1011 ... ,_. 

- •• •"- Val•• fit ,...,. ••• eoettlatema ot 

out»ut. ~1'-1 eD4 •• .... oos, .ot ard 17•" 

RQMt1W1Jt of tbt.e 0\RpU eD4 11• Wft aipt.ttleaa\ 

•• 5 Jl,..ll\ PfOtlal>llS'r 1..,.1 1MN aa eapJ.W aa 

a1p1t1oant. at 'o ,. ...... PIIO'babilt t7 1•"1• 
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we •• that ta repeauoa •ca.uaucm. u. 6t 1lbla •• • 
ta atle .. a hal tile equatlcm, ataldard. .... t11 NaNut.• 

oeatftolen\ ot output baa l'd.uad oODat.4erablF• Vat•• 

oc a1 
PI &I haw ....SM4 daoat. -· at.... output 

aD4 Ca»l'-1 ue th• e1J' diDlft•lll Yaria'bl•• 

Aftar • thoroQb Pl"''be tAte dl \be .. .,..ala 

equt.lou ~. o.a to D.1J, ftttea t>; •~t.mq tbl 

••S.ablea ta per beOtaN teae • ... tba*' output ald. 

••Pita~. •• a. at.pJ.r.t.out ftl"la'blea wt.th b M•• ot 

NlftaalOD ooeftt.olent.• •• .OCJII. •111. .oJ ••:s-otlW17t 

ft .... allOD •Q.uaUoa ( D.t.J). ReiNaaton eoeft'lot•at• 0'1 

bOth o.atput aat oapiW ... alptft.oaat •' t pti'Hn\ 

Pl"''beblli ,, l•wt. 

eo • -that, aewl'l.-l'lbu, output. a capital 

.. JOattt.wll' .t.Plftcantlr .U.O\t• u.e ot ftnlll•• 

la Deona lD 1968-19 {ualJla eQua•t.on D.t.S). 

BIINn!OD eoettt.ol•me of S.rripttoat, '-••1' 
aDS. tnt.enattr ot oJOPPl~Wt all ••• ••'1" dau. 

Ya1•• ot NJNaalon ooetts.es.n'• ot lmptloa. •--• 

d4 Oa.Pltal ue •eOI, -.Oil ... -.OJ NaJtetlftl,. 11U\ a11 

_.. not dltteNnt. fltca •" atatlat.lealll'• 

Ylnt.na ta. .tuttoltS.a ~ a. ll&'DlttMDt 

'hftabletJ elaetlOl\r ot fttput. wlth ,..,.., to 

rertut•• 1., 

.004 • lll:llftJ • .&.7 aDI that ot oaPI\a1 

NIJII\ to tei'Ull•» 11 • 

.oJ • 't-lf • . .u 



ttua' i• o• pti'Oen• 1,....•• lll •al• ot Output 

1•a4a .47 ,.N•n' ._.. uae ot r.r,ilt•• 1*1" bect.

all4 OM 11110•11t SbOMa• 11l YalW t:l oapt W l•a«a 

.)J s-••a' aon .. ~ t.nt.ll•• •• ._ • ._. 

99 
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§\!l!l!ID I 

Pectora att80\1ns u.. ot ohemtcal rert11t•••• 

tn Deol'la tor tbe rear 1967-68 .,. etee ot tbe r.-, 
Irrtsettcm, Output aid Intena1t7 ot oropptq wltb 

lt~~ear ,..,. •• ton ooetttctenta •• 1.52, .oa, .001 

all4 ··11 Napectlv•ll'• And alao 111th e1eattc1t1ea 

•• .27, .15; •16 end ··91 ftepeottwlr. All tM 

•mablee are taken tn per heotartt •• .. 

ro11 the rasrmere, f'actora arteottq the u• ot 

teJtt111eere s.n the nest ,..,., 1968-69, tume4 out 

to 't3e output erd CaPital 1d.tb linear NaNedon 

coefflotent• •• .GOb eD4 .03 reepeot1'fttl7 ar Wlth 

elaettct tt.ea •• .47 aid .,3 l'fJapeat1Wt1J• 

so we _. that over time the Nlatlft lllf'lueDCe 

ot the ~actwa O'fe• the uee ot ten111aera haa ohaDIJfJCl 

to the oona14ea.ble extent t.n tbta reatcm. 

output alcme haa nta1nt4 lta 1ntlue11Ce otbent• 

all the ••r1ablea t.e. stu. Irnptton an! Intend tJ' 

ot oropptq whtch •re etteottq tert111M~ u• 
oonat4erablJ' tn 1967-68 haw loa\ their 1ntl•m• 

ow• tba u• ot ter\111••• 1n the nest 111••• t968-6t, 

anA the11' place ta taun 'QP bJ the value ot non laid 

t1xe4 capital. lebe 11M ot Naaontna 1a \O be 

probed tor th1a chanae O'hP ot the relat1ft 1fttluerac. 

ot the teotor .. 
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A1 though ren11t•••• ... •t•e-neutral tn \hi 

een• that. ther aN 41vtal'ble and can be uee4 

t.l'Na»ectlw ot the etae ~ the tam Jet the7 aN 

not NtaOuate Mutrel. AYeraae 'faa at.H ta Deorta 

le eell, hehOe reaovoea • o.mea •• •11 aa 

bonowe4 .. .s. th the ta1'1118re .,.. Ob9tou.1F •all. 

Aa f.laftl use S.JJCreaaee tumet-e pi a better oamnard 

o.n Neovoee, aid that 1• w}9 the ••l'lable, Pea 

81 .. , eeema to be poet t1'fe17 liJtlueiiOIDa the 

Pe:rUltaer u.e. 

Ha'flq lese N•ounea the7 prefer to lncreaee 

thet• tnocne throuab lml1 t1p1e eroppt.Dg rather b~ 

1DONaMC1 u• ot te~ttlltsere. eYen the,- .-. to 

cut down expenaee ot tentltaen hoptq tozt 1norea•4 

output throuah auJ.tS.ple oropptaa. 'that te q that 

tnten•t t7 ot Ol"'PPlh.l ta .ttect.t.na ue ot ftl'tlllaen 

aeaatl'ftll'• 

Use ot tenlltnr wtthoutr aaaun4 11Tipttcm 

ta • bad r1ak. ( Crop can be 'bu:rnt 40tm s.n tbe 

abeenc• ot ll'l'lptton arter tert111aln&)• Irrtaets.on 

tn Deorta ••• on.17 DC 111 1967·68. •ore than OM 

thlr4 ot the 110U ta Deori.a 1a feral ( at leeat ro,. 

tlw pre•nt ••Pl•), on whtob crop oan 'be crown 
w1tbout J.rrlptton, but molatUN 11a7 not be blab 

•nouab to oope w1 tb. \be JJeeda or u• or rertS.lt.•era. 

so 1n tt. t ca• faNe ate •• 1 t r.aore •OJtVnrh11e to 



tncrea• cropptq llltenei \7 aDS reduCe u• ot 

ten11l&er• Beoauae tfte1"8al84 u• ot :tel'ttll•n 

1n tbe •btellOe ot ae11U'ed 1rr1&et10il la a bad l'lalt. 
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Pr.-or1 tabtll tr ot terttll•••• be cane a hlsh •• 

1rl'laatton 1ft0rea•-. that 1a whJ the fermere 1n the 

ea• ot WJe ot tel'tilt•e•e are reepOJdS.na ravourabl¥ 

•• tmption liJCNaaea. VelUI!J ot output alao pl&Jftd 

a poatttve role 1D the use or tert111cere tn 1967•68. 

Output wae taken tO!' the e.- Jeer. Pemere aeem to 

be p.,ebologtcellY mottyate4 to uee more ferttltaera 

1f the expected Yalue ot output tnorea•• 

Bea.t1 te occure4 ti'CID the e<loptton ot r.w 

teChnOlOIJ in one period lUI'til the hJmere to a4opt 

them teeter tn the mat per1C4. Val• ot ou.""u' 

pll' bee~~ ln Deor1a ••• R• 2,452 ln 1967·6&, 

'Where •• tt •nt up to a .. 2.910 tn 1968-69. !bat 

11 111lJ' :tamel'a uaea. more tert~11181' per heotue, 

WOl'th Re. * tn 1968-69 than, worth R• 15, tn 

1967·68 aid .,..., oonelatentl)' lnt'luence4 bJ U. 

Yal• of output tn the uee or rert111Mt-e tn both 

the ,. ••• 

A• expected value o:t output lJJCnaeee, blt or 
OG'IDel'Olall• -•ae• an4 now the tannere •• more 

1Dfl•J'JCe4 bJ the Yalue of Ca.Pltal 1ft 1968-69 theft 

bl' 1w1.t1on 01' nept1ftl7 1Dtlu.nce4 b,. s.nteneitJr 

•• waa the ae.• in 1967-68. 
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CHAPTER- 6 

COICLUSIOif -
Results in case or Deoria end t~erozepur are based 

upon the r~res•1on equations or ertetly sar.e tore, 

wberea• results tor ~uzarramqar d1str1ct are ba•ed 

Upon a different t7Pe or recresa1on equation. 

Size and. value of' output positively affected use 

or fertilisers botb in Deor1a and Ferozepur in 1967-68. 

Value or output remained an intlu.ncial variable 

towards t•rtiliser uae, the next 7ear too i.e. in 

1968-69, in both Deorta and Ferczepur. 

att in the next year, 1968-6~, • Size or tbe P'al'll 1 

reained no lo111er an intluatcial variable towards 

fertiliser use in either ot tbe di•trtct•• 

Irrigation waa po•1t1vely arrecttnc u•• or tertt

li•ers in Deoria in 1967-68 tbOUib 1t was not intlumc1nc 

fertiliser use in reroz~~pur in 1967-68. Rea.an or tbis 

variable •e•• to be tbe lack of fluctuation• in this 

variable (9?. or the holcH.nc• are irrigated in Peroz~ur) • 

Intra-rtWional effect or Intennty or Cron-pinc 1• 

d1aer1•1natory. In Perozepur 1nt.,sity or crol)oirw 

atteoted use or tertili•er• podt1vel7 but in Deoria, 

th1• variable negat1vel7 arrected u1e or che1cal 

tert111eer•. Par~~ers or Deoria are poorer than those 
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ot Ferozepur (sample average holding 8ize is 1.5? 

hectares in the former where as it 1s 12.57 hectarea 

in the later). Tbe poor tamers of Deoria see it more 

worthwhile to raise output through increasing multiple 

cropping and by reducing fertiliser use. They are being 

affected by real factors. As against this, famere in 

Ferozepur are being affected by monetary factors. In 

order to maximise tbe output the7 increase fertiliser 

use aide by side the increased intensity or croppifll• 

Value or capital vbicb was not an 1nfluenc1al 

factor in either or tbe dlstrlcts in 196?-68 fll'Je!Wed On 

important decision making factor in fertiliser use 1n 

1968-69 in both tbe distncta, Deoria and Ferozepur. Use 

of chemical fertilisers, bOth in Deorta and Ferozepur 

increases considerabl7 in these two ;years. This lhows 

that fertiliser use has confinr.ed its profitability in 

bOtb the rf"gions, over time. Now in the next year, 

1968-69 as compared to 196?-68, deci non l'l&kinc by the 

termers is being influenced by tbe variables as capital 

and value of output to be xu raised and not by the eo

called traditional factors, as, Size, irr.Lgation and 

int .. eit.r or cropping as in tbe first year, in both the 

r1111ona. The onl;y Yariable, expected "Value or Output" 

(per hectare as well as per tant) arrecta uee ot ch•1cal 

fertilisers tavourabl7 in all the three regions, in bOth 

the 7ura 196?-68 and 1968-69. 
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Unlike output, no otber variable affects fertiliser 

use consistently, in all the three regions over ttme. 

Both, in Ferozepur and Jluzatt"ama~ar use or H. x. v. 
aeeds did not affect use ot fertiliser in 1967-69. 

aat it became an 1ntluencial taetor (exerting 

positive influence) towards fertiliser use a~ultaneously 

in both the rt:~:IPn s, 1n 1968-69.1 

1. In 1967-68 and 1968-69 use ot a. Y. V. seeds waa 
negligible in Deoria district. :att use or H. I. '1. 

aeeda vas widely prevalent in Perozepur and 
Jluzarramagar in 1967-68 and onwards. For the 
aake or unifomity we did not include the yar1able 
•Use orB· r. v. eeeds" in the list or explanatorJ 
variables while ti tt1ng reg resaion equation a 1n 
an,. or the tbree resione. 

But in other fw regresa1on fitted in ease or 
Fero~epur and Muzarrarnogar equations, fitted in 
caae of Fcrozepur and fluzarrarnagar tor both the 
years, we included this variable, "percent use or 
B.l.. v. aeeda". Four best fit rtlJ ress1on 
equations (one tor each recion and each year) out 
ot several fitted under dittera1t spec1ticat1on• 
and COilb1nat1ona or tbe V!c1riables, are pre•ented 

on P88•13~ · • 



F1nall71 I conclude by saying that the uee ot 

fertilisers by the tamers is prectlmtnatly affected 

by the expected value of output to be raised. Thia 

"impetus" is generated within tbe s7stem and cannot 

be contzolled exostmeously. so the farmers cannot 

be persuaded to use more fertilisers unless they 

tbanselvea are convincedot higher produce. 

-
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-~12 Yt.• ·~~ ·~ + 

b6"6 + 'b-f7 • ..... - I I ea•ru•me ---- 1 •• _._ .... , 

--
··14 

Y2• a+Y, ...... ~ + ..,.., +lJ,., • 
-r1 • -..aza -

...... ••••• Mll ... I .... I. 

·15 .. t2 

••• t I b U •1 

.. •••• I 

-82 
(7,) 

••• • ' 

-81 
(72) 

... . 

11. 11 I Ml It-

-· (78) 

.002 
(S.) 

I I •r *lll :ill d ...... ,._.. 

-.o6 
(.92) 

• - .oa 
(.005) 

u • ....... ••••• • ...... , • ••• •• •-•,._-.vnre•• 

--.003 .4f 
(.0<'4) (.2t) 

--.OOJ ·"' (.0014) (.a) 

. ............................ ,._....., 

-13 .,., 
( 20.,} ( 1.3.8) 

--··-no• b l P np~~JQ. nr•r WOO It -·A--. I.. ll&l·--. lit f • U W 
( ................ ·-· . ·-·---·-····--------................... --~ 
~1S T2 • a+'~~+ •05 

....,.., + •r. + 

-· t3 .45 .002 • 64 -tt _,.' 
(.Z) (.15) (.oota) (.23) ( t5) (t.4) 

»r, • »r1o 
.... ······- 1 •••••• 1 •••••• ••••• J •••• •• t•r A .&.TU1 II ............... PTI&••• -·--·-·- ...... -.. 

n .... ln puenU.•a 11141c•te Cia ~ 
eft'Olte ~ • .,.a81GD co.tn.ct•nte. 

• atptttoallt at 1 .. ~Cell\ 1ew1. 
• 81p1ftoant •' 5 J*1'08D\ le•l• 

- 81p1t1_. at tG PINeD\ J•wl. 



Rtmu1on U!Jrd• or ta0,0£1 iDQ!J!Rl!l tbt Uf! gt 9bw!Of~ I reGJ.lioon. RI0£1• ... $67:61 
( bmutaa Q9!ftldtnt~a, §.t!.!!lel"4 ~J'!Wit. fl. M4 B .. > 

••••-•--•• ••-- a ..... ..,...,. •••• .., .... ...,.. .... ., ..... • ~--···-...,...........,-... -. -· • 11 ••-• ••••••••....._••••••••,•••; a ••t-ar.-.••••••••• .. •••••••• 
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.57 ·'' 411.97, .o-t• •• ,a 
(40 ) (.001) (.2t) 

---·· •••• 191 ............. , ---· u 

D.l y, •• +...,.,. 
,, • ...,., + 

"'i'T"~ + 

D1S, + DfK10 

. '" . 
.57 

( 102) (4.005) (. 27) (.83) (.00.2 ) (.297) (38 ) (31 ) 

••-•-••·--~-----·-••--•-•-rn_..u_•••--•tr-n•-••••--•••-••••-·--•--•••-·--·~---------~~-•-•••-•••--•-·-•-·--••••--••-•----~---••--~---•----••-•-••••,•••--••·••-••-•-••---w.-•"•.-~~-~-~~~---•• 

Y1• a+ ¥3•'\~+ ,a, .... ,., + 

¥7 • baXa 
DPOPPlDS tllalpd.ftcan\ ftl'lablee 

-.4. 
(.81) 

.oot' 

.0002 -.3, 
(.002) (.29) 

».4(•) Y1• a • bt!-6 ·~n .57 ·'' 
••• WR I I I. a I I 0 A S ---··- J --·-·· ---· •• .., •• 

17·9· 
(4.5 ) 

I I··- Y 3 ....... 
_I .I!·-·-· ,!&:OCtaL-......... --I--·-··--·------·--·· 

'PlPNa tn paNntb.••• tndtoate 'he 
.Uabi'Cl ...... or NIINadon coeftlotenta. 

• Slptfteant at 1 parcaat le••l· 
• 81plfteaDt at 5 )JerceDt J.eftl. 

- Blpttleant at 10 pueeat leftl. 



--· ........ , .................. ··----······ . ••• .. ••••••.-•• ••••••• •• ••• u 1 r •••••..,. u t .... .....,~....._ ........ .,._..,....,.._. 

a2 f2 Ccma. Stu 11'1'1.. ftaan Output Cap. Inten. D1 
• •3 ~ ; x, a., za 

-•• r • •••• •-•• ••••rrnnora_nna••.•• • en ••••••••• •••• • • ••• woo• ••••••- •• • • ·-•· •• ••-•• •••-•nw••~• 

DMPpiJitl 1Da1Pltlcen\ 
'ftriablea 

D.S( a) Yt• a+'btfft¥8 
•• II·--·. 11·-· .. F I •• l • uu• •at 

Y1• &+~~·~• 
'bfi'ft¥7 + 
beXa•D .. a,..o~,o 

!lltOpplq lnalpJ.ft~ 
Yariable• 
n. 6( a) Y 1• a+6fl'6 • u1~ + 

··-· ... , ... OO~o~.lb &OWOOO-WITI I I II I. 

D.7 '~',· ••"-r3 + ,~. 
~Z,+b.;c, •¥7 + 

ltaXa +D1X, +»~to 
DrOpptq alcnltleaat 
nrta"blea 

···--··----- .. •• , ••• E 

A7(a) Y1e a+llf!r;tD1Zg+Di'"iO • 9J .~ tu-J 
........ - I blllblld II tn• ••••••mP •••••••tr••····-···· •n••rw•••rrsr• 

•3598 -280. 7 
{57.9 ) (50. 7) 

.001 -359• -aeo. 7 
(.001) (57.9) (50. 7) 

•••tu••• ••••••• ••••• •-•• •~•-••-•••••.....___. 
V1&'11Na lD paNntJ:ae•• lDCU.eate the- atandal'd ePHra ot reaNniOD coetftc1ellta. 

• Slpd.ftoant at '1 peoeat level. 
• S1¢t1cnt at 5 pe!9ant 1•-v-'-• 
.. 11p1t1caM at 10 pereeat leftl• 
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<Msn••&• 2!!'Ul91•At•. J•l.H!i!•n Em•• iii aPA A2> 
........ , ...................................... ·-··· . , • --··--·· u •• , ............ Ill. •- ......... tl a •• 1 1 •. • ·-·· ..... II ............... ..-................. .._. .... I.-· 

ccmo. ·- Jnts. 'Dtllldl Olltpu' C•P• Iatea. Di D2 • a, X,. X, x6 s7 s, , x10 
••• •• •••••• •• 41 r • t a •••--- a •• •••• a --··•• <I •••• •••ur• •--•••••••• -··--···· ........... ·-· .......... ·----..... ----· ··-·····-· 
D. I 

........................ . ···i-t ___ ,_ ................................ ...,_, __ .... ...,........ 
•• • 

-- ... ··--· ...................... •-....------.. --.... ····-·--·-···-
Y2 • a • ¥3 • 'Za,. 

·~~·"-frbra 

1' 2 tlfJ • + '\a,. + "'~ 
+ •r-r + Ya 

... 
,.47 .09 
{.56) (.06) 

-... , 
(.06) 

-.17 
( .19 ) 

-.:.o 
( .. , ) 

.001 -·19 
(.0009) (.06) 

-0005 -.0_9 
(.001) (.06-) 

,ooo, 
\•001) 

--.14 
(.06} 

-'····-·-..·-·· .................... ..., .................... ________ ............. . 
D.t2 T2 • a+ bq,~ + ¥,• 

bd'6 + "'77 •baXs 

........ l••·r·-·-···", ................................ !j:T ____ ..,..... ........... . 
.oa ·05 .1! -.20 .0009 .0003 -.167 

(.06) (.i9)(.ooot) (.oo,) (.07) 
C L W -··· ••u •••-• -----· ...... _., .............. , ••• _______ ._ ______ ...._ • 

.. ................. ···-····· , ••• - ................................ 1 ••• 

n.-.. 1!'1 pe~·-· 11111cate the atarilar4 
errore or N&~Waaion eoet't1c1eut,e.. 

• Slptrtcant at t Plfftn\ lewl. 
• 81p1flea».t •' 5 pareen' 1ew1. 
- Sl.Plfioaat. •' 10 ,.._M 1ew1. 

.......... ,. 



l!fl!tdoa a!!!lult or f.C.\9£1 .. J.!!O!!!nnll!lt.~e 51! S:...2b!!!1H~ teEt111ep, R!S11 t!fl-68 
<Mmllioa poeglo1ent• stan4gl Error• r •• B2> 

~---· -----··--ll·------·· ................ ------.------- Mllll.lftl(lt~ ............ .,., ............. ; ............................ ._.. ....... I .............. ,., ·--
·--~ .... &qD. CODa. 

a 

............................................. tt -· ........ , .. Pll.l .............................. ----- • 8 .............. _______ .,.. __________ " ....... !Lilil ••••• 

D.13 y2 •• + ¥3 .. ,.s,.. 
~ + bf16 + 

¥1 + btfa 

.,2. ·09 
., .. 

1.52 .08 
(.S6) (.06) 

OP --. i7 .001 .tX\5 -.11 
{.19) (.OOOS) (.001) ( .07) 

--~ ................... ..........., .... __ WIILIT-···--·· •• ._..., ............................... , ........... ,., ,_.. ........ I ·--- , ...... .-r-. .. &a II--~~·-._. ....... Ill .......... .._,._. 
Ya • • • ¥3 + ,.4+ .12 .oa 

¥' •br1 • 
bra +Di'9•»~1o 

-50.80 .54 
( • ) (.93) 

.. .... 
(.06) 

-.20 
(t19) 

........... Ja_._.. ______ QU & • •11a1 • •• _, ....... , ........ e •• ------~ .... - t d a I -·:;1 WIA J D I 1 ·--···· • 

D.15 y2 = • + b4~ + ltsX,+ .12 .()9 

¥1 + 'baSa + 
D1Z, + Di'10 

-.t2 
(.06) 

-.2t 
(.t9) 

.ooo6 -.oe 
(.001) (.06) 

•11.37 440 
( ,.i) (7.1) 

IJII I d 6 Ud -· -· 1111 ll ............. ,., ·---

.ooo6 -.oa 
< .001 > ( .o6) 

. --15·09 -11.34 
( 5.5) (5.r.) 

---............... 11"01 ___ ... __ .,_[ ·-·-·---·---·-·---·-·-· _______ .................................... - ......... ____ .. _ .................................. ___ ................................. - ............... __ ..,..........._...,. ............................................... . 

ft..-a 1n PaJ"•ntba•• 1Ddinet. the otatl4eJrcl 
errore f/1 reareus.on ooefftciente. 

• 81p1t1can-t at. t l*l'Cellt leftl. 
CO stpt.tleaal •• 5 percent leul. 

- ltpJ.tleau at tO penent leftl. 



Baf!!aalOD &Dall!la or hOt~ tntlDUOi_!'i.!'!'.,u .. ct ~arJ.Ml tertill•!!t J»Wl•• 19!!:!§ 
' (iU£1!tl!! C$!!ft1,c1e9!!1. Dea!a£l .. Z;;~;;. .l!e~ I ,~;2) . 

----· * $$ Tfl·-··-· .......... • d II 1M J 0 ·- llf "'I*W. --· ····--. ------ ...................... IMMi Wr•r•··--· ...... J •1JP. 041 .Ill . z•• I ... ,. a ................... uw••• 
ccma. 
• 

, .... ····--· '" • fl&t •• ·-· J D I I a II! I I I •u • I •1 J b 
I ••••• ·····~--·- M_ ... ;il ·····-· 

p ............ ·····--···,-· 

• M • FU_ .................. •••u•••• l .......... .- ·-···· ., 
.49 

• -.30 
(11) 

r 11 • ., ..... ; . •••· .. .-.. r••-• •• ••=•-•••!II• • 
tO! 

(148) 

• .01 
(.001} 

. ·····r··*•trs.:o••• a ,, 1 -······ 1!1• • 

.o7 -t • .D 
(.001) ( 1 ... 47) 

..... 

• I ta••• • • ..._ • .._._ ..................... ---·-·--·--__......._..__., ~ ... _. ..... ~ ....... _...,..,,MM"/1),.........,.'41PWIW.,.IIM...._ ,., ..... IM•ll*••••··--~t.-•a••·~--· D _. 

y .... + -.,., • 

'~ + "5~ + 
¥7 •bra. 
»n + ur-,o 

·54 ,,, 
( 115) 

-.6o 
(.91) -·~ (. ) 

•1.72 
(1.5) 

--86 56 
(45) (36) 

•••••• ••--• •••••••• r • •• .,.,.._......,_._...... • ......,.,....., ............ _ ... aii!Ooi .. D_,...,IIi ... ao ... ..,,.._,.. __ rf' ... ND-••••""•"" ..... •••-• ... ab-•-•- •' • ....,.... . .,.,.....,,...,rr.,..•.,...,_.,._ ... ,....,.,.....,. __ • ..,.,..,._,....,..,.,._.,.,.,..-,......_.-........-.*'••• .... •~•......., 

~4 Y1• a + b_,X3 +ba,X,. + 

~X,+ bf!-6. 
.54 t76 

(1$) 
• 17a35 

(7.2) 
-.oo6 

(.003) 

--------~~~~----~--~~~--~·,•·-!r'*·"'~·--·~-~•"aNJ·I----..... ~·~••••••MMMo-. .. aqM-~··~·---···~--~~----·--·N-·ID._.~-~IIINIM-•M·····~--·~---·--•,...••---···~••••--•a~ll-•~-~-.---···-·------·--1---a~•-·._~~--..--.w--• 
n..-.a lft parenthenes t.D1tcate tJ:e stal"dAa1'4 

erors ot r.sn•.S.on ccefftct•nt• 
4t 81p.tftean\ at i :PaJOont level. 
• 81ptt1e&Dt et 5 petcent lewl.. 

- al...Ul••• •' 10 Jeleat 1eft1. 
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C<:aa.. 
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•••••••• ... •• •• •••n 1 ••• •••••••..,• •·• v •• • •·-•~:::::--• ...,..,.. ... .., .... .,........ i wuu • a •• ••111• :lr_1r ••••••••'••- ... ••••••-...,.., Ju.•r- 1 t •e ••,....• •• •• •u••• 

JL5 y .... + '*'1.+ ..,.,. 
"£!''. ¥7 + 

Ya 
~- ••••••••••• ••• ..... n 1 .......... ·---tJ&·¥·· ....... ,., • ··-·· w•c •Ja!A. ··-,·-· F I #tWill ................ T -·····--····-··--,·-·· 

Y,• a + ~~ + '5S,• .s3 
bff'6 .... bT? + 

bra • n,; +D~tO 

.02 
(.21) 

............. ----~-····· # ·-· •• P .... I I 1 I ---· I.-. I T I T ............ ----·-· -·······~-~~~~ -dll 
·-;n·-·· W IF ...... R"lll.,_ ___ .... , •••••• I I _lil-a 

JS.1 

--·~--· 

yt •• + ~~· ,~. ·'' ·"' .,., • b6x6 • 
bM .. baXa .. 

0 
8t .. ,, .ot 

( 173) (7.8) (.28} 
-.38 
(.98) 

... 
.ooa .ot 
(.,.,, {.008) 

-107 
45 

1 ~I ... ~!~.:.!f.!L. .... -.......... -.............. _ ............... _.,.llo .. R .. I .. o•·-··III! ... Tf .. __ l_ll ... ""l. .. f ... ..,,_ ... ___ • __ ..,._ ......... _ • .,._ .............. _ ............. ,,._,.,.~ .. -M .... a ... a ......... _ ... ._ __ _..__._. ..... I 

nauea 1n P8JI'flntbeaee tnti!Gete the atatda~ erro.a ot 
the a...-Nl011 O.ftloielda. 

• tip1~teall'5 at. 1 PINen\ level. 
• 11«nlt1eant. at 2 118teenl l~ftl • 
.. S1anlfteant at tO tlei'Ca.n$ l•Yel. 

M:e II I I. U 



lttm••• !D!lutt !( t•tm l!!tlp!!?lM the u11 ot 9!\PlOQ t!Et&lt.p ptor1• t968-§S 
(!!l!!adoa ~m.otent.rs st.JddcJ B!!O!• 12. te1 1 ) 

.. • •• - ...... 1 ..... h • ••• • ... • •• ----· ......... . II, ....... _ .... Juq --- ............ I T M ........... ,___ I ............ l K •111 P .. .. 

• oc1e1 •oa or •• 1ft'IL •o. .._,_ c-. 
• Di 

; 
1)2 

•to 
I. a lWJ •• f m 1 I I. II II ..... AIM .I -..r• r 1 • -•r DIE ••-_lll•r•..,..r.-••••••••• ·--·••--...a••••••••l · .._•••• &!llliiiU:at .... 1 •••.• •••n• ••• 

••••••• • I •• Ul I It• 1 ........ I I -·· •• Fl 6 Ji•1••• •••• ._, ... -----]1 Il 1 t--IS ---· 1 

-till I qt•l _ __. ____ _ 

• • 005 
(.OOt) 

--------··· I. 

••• • • u• u •• u •• • •• •••••u• ••••••• 11r •• I a I··- .. h• •11 ------------W#IIIIII:.IIa•• -··-··-·····-· .. f P ... lili$JCS. I ........ I .................. . 

.... 
(.97) 

-.006 
(.09) 

..... ]8 
(.3i) 

• -.04 
(.006) 

~-~~ F • I •sn •••• R I I I. rtt•• ••• I,, . b. h II--··--···· ............ . mat• •••••• .. ••• w • 1 n.• ••• • 1111••••• •••• ,.. ..... ,.•••• •••• 

I F QUa -· ........... . 

47.7 
("') 

-.38 
(.30) 

• 
·- .QJ 

(.006) (.47) 
I I d a1•1 11. lf LUI ••••• ··--··· b •• ,. (1, q 4 I •• l.'liii ... F I ,,.._.'!I?IDJ ••nMIIF ••••• ••••••••• •••••t••••,...,•••• --

• --
•tauaa ta purenthe•a tDM.cate the atan4ar4 

ei'I'On ~ ,__.ulon coeft'lotenta. 
81ptt1eant a\ 1 peaea\ leftl • 
SSpt.r1caD\ •' 5 pa~eent. 1ew1. 
S111dftcaD' at tO percent lewl. 



MmnJon IPJilZtl• !f fMl9£1 1!!0!!•1• the !AM of !)•1911 r:fllt•p .kir&• 19fit:&J 
(aareaetoD coerftolent.. statdud &non. B aD4 R ) 

·-·---"''III>W'-- FIT-·- I-········· •. L .. _Mlf --· .••. ···--· J • •t •• ••••••••••,.....•••,••• .. •• ••••••n ••• 111 u•••••• .. ll•••--~••••• •::1 ... ., ...... 
....... ··--- ..... ' •..... , ·--
~.2 

y2 ••• '~·Ys· 
.,, + ¥7 + 

........ 'Of!. If ••• I ....... ,I utaWW 

~" y2 •• + y, .,~. . .30 
..,., + 'b,, + 

Ccmet. 
• 

.27 2i 
(5.2) 

•• ••-•~•-••••r•w 

•• laO 
(53) 

··02 
(.08) 

.............. t•• 

-.oa 
(.08) 

IJ Ill·-~· 

- .. 40 
(.29) 

-·-····· 
.004 

(.oot) 

•• I ••• 

.004 
(.001) 

. . . ..•.. , .... I lt•••-••••• a~t••• 

.ol .t9 
(.006) (.45) 

. rnr • q •••••• 

.03 -.03 
(.006) (.47) 

.. ·-·-·-

..... .. ..... !D .. :.~! ..... . J -------·.A .... ____ • I •••••••• MQIIll d I WM .... I·····-·--- I ........ II ....................... ---

~t4 Y2• • • ¥,+'-a,. • .23 

~S,·¥7· 
Ya + D1~+Dz1'10 

"' (59) 
t.58 

( •• a.) 
.Qb. ••05 1L 7 6. 8 

(.006) (.50) (i5.3)(12.4) 

~--·-. •r •• -, ·------····· • W I --.. --1 •• ·-·$--·If···-
B.t5 'a• • + '-Za. + ~ • .s ·19 46 

• ----· --------· .. •• ··-~- •. 11 ---~··-----· -·~~~-.· j .......... Ill ---.-... -- .u••·•• 
.0003 •.39 .011 .05 .95 ••10 

¥?•Ya• 
»n + D~tO 

(59) (.09) (.:Si) (.006) (.48) &3 ) • 4) 

I A ........ ,. wu······. I a••a&J&U _ __., ••• • ** ....... ••• • ··--···· ............. ~- --- ....... 
1'1&'Qiea ta paNDtb.e•• 1Dcttcate the ataDlald. 
ei'I'ON or the npeaat. on ooeftlctenta. 

• S1ptftoaat. at 1 piiOellt leftl. 
• S1ptt1oaat at 5 puceat 1ew1. 

- Slplfl._. at tO »etOellt l•Wl• 

••••·• •una tra .......... I &•Ill• R 'f I .It I 



.. '"IUCJ;f: •ntlz•1t ot f'actor1 Jn(lYJilq&na the ua ~hMtca1 terttlter• 
( aemaaion coerttcsentp. t-rattoa, R 1 a2 ) 

_ ... ., ....... _,_, _________ ··-----.-----· ~· . -~------·· -----------. _______ ................ ~ .......................................... .......... 
IUalt.tple L1Mal" COilat. a R a. Y. v. Sl&e Irrta Tenan cut.put cap. Inten. D1 n2 Repeauon Equt.10Da a z 2 z3 ~ SS x6 x7 a8 a; z 10 

. -:&i0iiiiii:jti7:g:· l •alBa ld .•• ·----· ---------------- ·-----· ·--· 
1 
••• , .... , *'I ·-------·-----------

t,. • • bra • -,x, • -t3e .67 .65 3.04 tS.36 2.6S -.14 .03 .ot 7.3 -42 -119 
'~ + -,z, + (•2.2) (1.26) (1.35) (.85) -.o6 (5.5) (t.3) (2.7) <-.57) (.87) 

b~6 • b-,&7 •bra• 
bgX, + lt10xto 

......, ............ ____________ ··-------·. -----· ··-----·····-............ ___,_ ................................................................. _..._ ... 
!!£C!!!AAft 1268::§9 

Y 1• a + br2 + ~a3• -504 
'~ + "5Z, • <-. 75) 

b6Z6 + l~T1 + 

bazt·~· 
11tfto 

• 77 • 76 

-------···----.-~-----·--..... -.-----~------------------.. -----..---~--··--.....--~-----....-. .... --. ·-----~-----. 



amtllOD tl!f1ZaJI 0( ff!tora 1p.tlUI!!ClDB the uae Of cbeetcal tertlllME!t 
( Rep!tllOD Coetnclente, t-ratlos, 12, R2) 

...._-••.,•--~-----•• s ••••,_., • ...,..,_2__._..,.., ___ •••••••••-••••••'Ill vs • J ••••••••••,............,-.._. _____ :a.•• t•w_... ___ , ..... .., ......... ••• • ••• 

lhlltlple Llnear _conat. R f2 H. Y. v. Size Irrta. Teura. output. Cap. Inten. D1 D2 Rea;reatloa &quattona a · z 2 x3 st.· z, s6 x7 x8 x
10 ---- ------- .. -.. --. ------------------··--------··------... ------------ . ------- . --------~------

teattK Btgr 1967-§§ 

yt • I + li2X2 + ¥3+ -76 'x4 + tt5s, + (-.20) 

bf7-6 X b-r_, + 

b8X8 + b9X9 + 

btOXto / 

.52 .58 -.06 
(-.$) 

.66 1.95 -.52 .007 -.001 -.32 
(1.18)(1.20) (-.13) ().38) (-.45) <-.44) 

14 .58 
(.17) (. 74 ) 

-~--· Pf I a ---------- --------..-...-.-........... 1 .... ~ .......................... ....__. __ ........ ......__ ...... ,....._....,_... ... _.._, ...... --. ... --... - ........................... __ 

•v•Uar !apr 29§8=69 

T1 ., + b 2s 2 + b3a,+ -578 
b4z,. + b

5
x5 + brfot' {-t.Ol 

¥7. bra. bn• 
b10x10 

• .39 .35 5.56 -•.oa 1.58 
(2.25) (-1.33)(. 87) 

.so • 02 o. 008 3. 37 •179 -t12 
(.09) (.3.91) (1.59) (1.97) (-1.2) (-1.1) 
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