
SPREAD OF AREA UNDER HIGH YIELDING VARIETIES 

IN PUNJAB AND HARYANA 

A STUDY IN SPATIAL V~RIATIONS 

AND THE FACTORS BEHIND IT , 

SUBMITTED IN PARTIAL FULFILMENT 

OF THE DEGREE OF 

MASTER OF PHILOSOPHY 

By 

UTP.AL"B.AR.U.AH. 

CENTRE FOR THE STUDY OF REGIONAL DEVELOPMENT 

SCHOOL OF SOCIAL SCIENCES 

JAWAHARLAL NEHRU UNIVERSITY 

NEW DELHI-110057 

1976 



.IAWAHAULAL NEHRU UNIVERSITY 
Gram-JA YENU 

Telephone: 

New Mehrauli Road, 
NEW DELHI-110057 . 

.I CUd''W1 tbat ·the dl.8autatlOD eUtl.S 

•ar.Did " +IM II!SIII Ua P.tJ.III XIUIMM &! PHIIIl 
G • .RII¥JIM •· A §SIIlfip suS&a.J. iiZHS&a! at Itt 
&;II MIA l'!l\&JJI &.S• tiUlDl tteo b7 Utpal. BU'Uab 1D tGlf.t.lll•t 

ot twi.Ye c~edita out of the total. rettuJ.rtMilta of ._..,_ 

tour eJ~edlta fOI! tbe .wecs-ee of llaiSN AI l»'l'Pllll 
(Jl.Phl.l..) of tbe UD1vwsit3, i.e o IKIDat14e ,_.... te .. 

))eat of 111 kJlOwl.ease eno _, IHt ploced taet•• tbe stu '••• 

tol' tbazo eonaltuatloa. 



. WI. ttl deep Mllae ot. pats. tude, 1 espresa a, J.ndebted

eue to or-. s. Naqvi ana or. a.B., ~ue.ndd. for their gUidaDee, 

hel»fUl en tl.eiea aDd etteeUonate etteoul'-dt. 

I s els.o yerr mueb ~ateful. to hofea.-.r Koor.d.• 

fasa for ,bta helpfUl suagestl.ons in prepari.Dg tb1e c.U. .. er

tauon. 
1 wollld like to neol'd _, ,pets.twse to Dr. o.s. 

lihBlle, Chairman, centre fo~ tbe Stucl7 ot Beglonal Deyelop. 

ment, School of Social. Soieuceo, Javahe.rlal Nehru Uld.vuaitJ, 

toz prov141»e. •• vltb aU the faeS.U.tl.ea to~ vrit1D& tbe 

41aserterta.on. 

F1Dal.l.11 l u:preaa 111 &J"atetul.Deas to • ., taeDda, 

Aabok, »1uoc1, JSJllllta, Subb1Gb and fuahar for what all theJ 

lla'fe 4one tor ... 

() l-p &\) ~ e,;.f ~. 

Utpal .Bel'Uah 



ACPOW.L!l.l OIMINf 

CHAP DR 1 

CRAP DB 11 

CliAPftlt w 

CHAP !Ia lV 

CHAP DB v 

CSAPDB 

CHAP 'fiB Vl1 

APPINUICiS 

CONfEN!rS 

••• • •• 
lN~OCUOli ••• 
AGlW-C.LlM.ATIC FAC~BS lN Jl!SlJ\!lON 20 
AI\&A 1\W '!li.Ul 

ullC4tt.PUSIU'O.N OJ' AQl\l.CULTURA.L QBUW!B 

SB;\U Uf AB&A UWER B1 eli Yl!UAtNG 
JAil!!! UN PitOUUCflOII 

SPA!lAL DlSnu.BUttON fl:' AUA UW.IB 
111tJi YJ.~l.tiO YABJimE 

lH!'.Iit-&lSfi\Ief J'Al1IAUON ~ lOUt\ BIY 
CIUAl.S AW Dil.ti\ "'UOTlltlf OF CHOP 
S1 ClilFlCANCB 

i'lNUlNGS Alil C»NCLUSlOH 

••• 

....... ..... 
••• • 

••• 

P•a• 
1 

1-28 

3o-&7 

••• 

68-12 

ea.113 

U....118 

1t18-171 



fabl• 1.1 Are4!t Production ·an4 A'ferege l1el4 of 
P004pe1Ds 1n 1nc11e. 8J>4 J;apoJtta . 

fable 1. 2 Pu eap1 ta net avat.lablll t.s ot oueal.a 

rabl.e 1.3 Am.u.tal caapouna g:rfwvtb J'ate ot output 
of toodcs-ain 

1\lbl• 3.1 helaUve con.t!'1but1ons of eoalonents to 
tbe povtb of output • state- evel 
1St"iG-65 to 19'13•74 

!'able 3.2 itelatlvo oontr1bu.t1ons ot ccaponenta to 
the grotttb ot output Qla~evelt 
1972-13 to 1973·74 

!'able 4.1 statlot1oa for lndepenclent 16-.riebles 

~ble &.1 statlatlctt fo&' llepe.ndei'Jt end lldepeDCleDt 
'Varlablea 

Table &.2 Order of Va.riablea 

fable &.3 henge of I<es14ual9 

~1e 6.1 ,.uoU.tmt ot BlV czop S11Jd.t1eaaae 

fable e.2 coat of CUltiYatloa 

2"b1e 6•3 Peree:taa• ot Al'ea Wide B!V d.eel lltlea'tt 
mallet ltalltll to total eJ1C1 'aUOti..U of 
crop area .S.plt.io_,.,•. 1968-88 

!llole e.-& Pen•taa• of u~er BYf nee\ wbeat, 
aatse, kl•• to total 8hd tcGOU.en of 
crop area dpltJ.eanc• • 1973-74 

,able 6•6 Pereentac• ot erop.ld.ae irrisatea. aru 
S.n 1968-69 

!able e.e Percentqe ot erop.wiae 1l'l'1&a'hd azM 
8116 ... \dsclu veu 1rr1sat1on to net 
••a l~Jlaatecl 

fable ?.1 Tats of 11-,,U.au 

16 

u 

G1 

83 

•• 
11 

1.01 

lCB 

uo 

1U 

111 

U3 
115 



Gl'apb 

ta AHa t.m4er difteent foodsra\M in Iiaryena frtD. 
1950.61 to 1£113·74 19 

lb Productlon of differat foodgraina 1n haryana traa 
1950.51 to 1973•?-6 19 

3 

4 

s 

6 

7 

8 

10 

u 

13 

Area WXier 41ffeJ'ent to .. 4grel.na 1n PDJeb t.rca 
19Go.6l to 19'1'3-7-6 19 

ProoueUOIS of uifteJ:ent foodpo.t.ns 1n FUD.·ja'b 
from 1960-61 to 1973•7-4 · 1~ 

a ape 

Soils of runJeb 8Jl(i .baryo.na 

oeasoa-v.Lca ~ulofa.U S.n PtmJsb ana h~rane 

t\el.atlve X1e14 lDOe:r (a) ~;;J.ce, (b) ,ha1se, (e) 
.Ua3:ra, (d) ~eat 1966-66 

1968-69 

-do. 1973•14 

ueecmpostion ot J\gr1.ouJ.tural orowtb 1n Punjab 
ana Harysna 1972-73 to 1973•74 

~1str1et-v1ae percentage of area um er 1:11.&b 
Y1el41Dg vnaet1ea to !'otal. cropped area 
of PunJab and has.-) ena 1970.71 

4Jlatr1ot.v1aa Suil 1tat1ng ln41ex ot PunJab end 
lia.ryana 

~latr1ot-wlH perc•tac• ot oro•• Area lrr1aatecl 
to Total Crorp .. A!'ea it r-~- and ~tal')'aaa, 
1970.?1 

36 

36 

40 

40 

40 

60 

62 

61 



18 

17 
•. 
•i 

18 

18 

20 

~1atr1ot-td.ae Aal'1oultural Pr04uct1v1ty ln t•ma 
ot ~up ... , 19'10.71 M 

.;;1.U1et.v:Lae peroentaae ot Acz.J.oUltUI'al. .Labour 
to Total Ml'ieUl.tul'al ~ornr, 1970.71 85 

uutriet.viae percentaa- ot rural acbedUled cute 
populatlon to 'otall*Ual popUlati.OU, 1970.71 85 

D1. •tr1et.114ae pecen,ea• ot Utuate aDd e4uoa. 
ted popQl.aticm to total. popul.at.S.cm, 1970.71 81 

v1at1'11n.tUon ot llea14uala 92 

Ui.sU1ot-ld.se percentaae of uea u.nciR ll1ch a. 
Jiel.dilli var.LetJ, ~ ... 

•dO. 1973-14 M 

2l(a) u1ab1ct...w• r.•reen~ ot ••a UUdc bleb 
7iel.cU DB vmet1 of ••at, l968-6t 86 

2l(1J) .• -.. r1oe 99 

21(0) .do. 

21(4) ·dO. 

~2(a) .do. 

22(b) .ao. 
22(0) -do-

-·· baJ:ra 

w.beat, 

rice 

a at a• 

1973-?4 

102 

103 ,. 
• 

lCS .. 
22(4) -do.. b&Jra la! 

23(a) u1at.r1ot-14•• peccta1• of .bleb Jlel.d1Jl,c -.al'l•tJ 
of ..meat to total. *•• croppe<t u•-. 111&-11 II 

23('b)-4o.no• 

23(e)-4o.aa1ae 

23(d)-do.baJI'a 

24(a)-4o-\lbeat 

a&(b).do.r1ee 

at(e)-4o.maise 

24 ( t) .. 4o-1laJ :ra 

rJ..ee 

aa1se 

ba.1l'& 

"'heat, 1973-74 

nee 

ae.iae 

baJra 

IS} 

10& 

100 

VI 

H 

1ce 
103 



~1•tl'ict-lllbe pvoentege ot al'ea UDder tu'be-veu 
lrd.catlcm to net area sown 1n Pun~ab aDd 
hUyena, 1973·?4 100 

ot.t•ct-14•• 1D41n4uel. quotient ot B'IY crop 
a1g»lt1eence, 1973-?4 . 101 

'-UOtlent ot lllV OJOp al'h &ptioanee 106 

••• 



I 

• 

Appendls 1 v , 

Appelldlx Y ' 

Appendl:r V1 1 

Append1.x Vll , 

Ap~a v.til , 

Appen41x ll • 

AppeD4b X t 

A))pen4iJ: u l 

Appendb UI. t 

itppencU,.. 1.111, 

App4JIU\1:r J1 V 1 

Appd41• J. y a 

Apptlldis lVl a 

output• ere. a and produet1yJ.t7 ot foodarellls 
alld tbe1r indlcea in Har1da, 1aso-1 to 
1973-'14 119-127 

output, uea end produeU:w1ty ot foodp. a1na 
and tbA'r 1nt11cea 1n PunJab, 19&0.61 to 
1973-74 ]..2&.l.H 

u1staet-l4ae •euonal. raintal.l 41'1 
PunJab and !iarJan& 

Relative _,.S.el4 aaceain41eu J.n.P~a'b. 
aDd Hupena in 4iatr1ct 1.ve1., 1~ 

. .-. 1968-61 

... 19?3-74 

Ue14, uea 8XId GJ~opp1ztg patteD la 
•tate· leVel 4urillg 1964-66 to 19"13-74 

D1sv1et .ao.. 1972-?3 to 1913-M 

aeobaD1aat1cm 1n4es: 

correlation matl-b for tS.ve indepadent 
varJ.a'Mu for p~1ne1ptsl oceponent &Gelr.S.• 113 

st• for Pt1ne1pa:&. CcapCDent ana11a1• 111-111 

P.r04uot1¥1tJ 111 Hopeea 111-117 

oo:rftlatiou ~~atris tor r4ne Yaridl• 
to-. au.l;tlple r•creaion ualJ.Id.a 118 

Re•ulta in atep..ld.•• reaa-•ad.en ana17a1• 

CtmeentJtaUon ot Bol4lna• 

1. Short note on 4Ut'eteat b1p•r ,S.eldiq 
"an•U•• 

........... 

llt-111 

111-lla 



lli!RWUCT!Oli 

1 

She foOd pos1Uon of ln&.a aJ.ongld.tb moat of the 

develop1ng countries bee•• aeverelJ1ape1red by t.be 111441• 

of Ul60•• Aa one critic Obnrv4t41 11 !he pi'Qbl• can -.. 

aimpl.y state4a tbe leas develOped world 1s loaina the 

eapae1t~· to teed 1taelt.•1 The o'baenat1on 1a surretee& bJ 

th• teet that "before the war, tbe l••s developerS repona 

weJ-e axr-orting 11 111l.l1on tons ot grain pU year to dnelop .. 

count.-1••• After tbe war their rol.ea wel'e rn•r•ecl• Dur1Jlg 

the eal"l.Y post..war years 4 e1J.Uon tons ot &J'a1lt pet- ,ear 

aove4 frCil aelle.lopect to less <Seyeloped world. Thia flow 

increased aYeraging 13 a1U1on tons per JeaJ' 1n b late 

soa. ln the 60•, tbe flow be• J.ner•aaed further r•aehlnc 
21 Jd.l.l.lo»s 111 1961. • 2 

!be deY•lop.. couatr1ea elaia that t.be7 ha"fe te 

chooae tle'heell the aore 4eaerY1JJ& aDd the 1.••• d .. eJ'YiDI 

1 Ir.h. arolll'lt •luoreui.ac world root output• a Pr•l.•• 
aJJCi P:ro•peot .. ffiiJ.A AIJ11Ji4Dr16·11Rti'S (Waabiqte, 
u.c.), ae. 21, . a. 

2 lb1a., P• •· 



eount:ri.es. 1- or •sample• Pedeioek arothera1 the autbora of 

laW. ~o~Ji3 ueeaaLD& illG1a• s perto.nnenee argued that lndia 

is o.ne ct the eouav1u llbieb baa to be sa.cr.tfietd tor tbe 

aak• ot .more 4eaervillg countries. !bey further argue 

that even 2GS or t.he 'Wheat pro<iuetlon of the UJllted statu 

of Amer1ea, vh1eh 1s eonsaae4 in Illdia, caxmot knp 1•1ne 

out ot 1Dd1a. 

\i1tb the escepUou of tbe •Peuaon Beport-4 vhloh 

concedes that •AgrleUl.tur• (in India) was not n•aleetect 1D 

the fltat tbree pl.an puledot' i'!l8DJ eQmaentatora bold tbet 

the tnal.n reason tor tbis sad stat. was tb• nea1ect ot the 

a&l'icUl tual sector Ut the developing eountr1ea aD4 me1n1J 

so 1n lndia. 

Aa a b&ekgroUDd to the atudJ of pert•raanee ot 

agr10Ultue J.n post.1adependeat lD41st o br1et DOte on the 

perto.t'aiaDCes .svins the pre.U4•pencsent LD41a 1• nec•u•1• 

Taklng a ~ 67 years penoa tr• 1891 to 1967 Bl.JA5 
)lu 

t oUDd qpqate towpain output 1ncu:eu*' at an •••:rae• 
rate or Ol\lJ o.llS per vear. ln tact, 4uz1ng the latta 

belt ot tbe per104 tbe percent-s• 1ne~-· ot t ooAarai.Jl oatput 

vaa a ••r• o. 03 por 1.u'• ouring thia per1o41 the popUlation 



a 

1n Bn Uab In&U.e,. even thOUgh 1ncreaa1ng at the low J.tate ot 

o.~ per )'Mr, waa ta., h1per than that of f004po1:o. outpUt• 

fhe populat1on •2P~oa1on 1n ll'X11a -ret.t.U; atarta aft. 1820a 

an<i dUJ"ing tile rer104 1&11 aD4 1961 per cap1 ta output ot 

f ooclsJtaln 4ecltned b7 2•• Tbia allow a el.earlJ tU dehr1o.ret1q 

toOd s:.l.tu.atlon 1n India prior to tlal 1Ddependence lil 

1967. 

i 00<1 probl.a bee•• a na:t1onal. lasu• 1D IC41a 

vS.tll :Ln4epG4enee. uurinc the Br1t1sh rutocl tOOd acercLtJ 

wu no leas aevue but vas not c1ven aut1'1e1ent aUeaUOD. 

eseept aetUnc up ot aoa• • es:u;u1rJ coai tteeat durtna ttl• 

re:r1o4a ot aevere fadne .. ' 

Aa a utter ot tact, India. vu actual.lJ iaporUna 

t oo4pa1no lOU& ~etore 1Da ependellCte. Thua, a ulna tbe 

,ears 19M ana lM7, !Iaporta of t004gra1na wr• u .. 

unde.l't 
7 

18M • 46 till.l101l tonne• 

18U • 1.8 .m1ll10Q tODDea 

1M. • 2.1 .-il.UOD tou•a 

lM7 • e. 7 .S.W.on tODMa 

• we 4o oat 4enJ the uv .. taen' ..a• bJBrJ.Ua onenaa' 
oa 1rr1gaUon •PM1al.U in tb• stat• of PunJab 'u't a1Bce 
1 t vu vel'J 11 ttl• 1a tbe nee4 ftl 1D411a, ve 4o aot c-. 
~4er it aa autt1e1ent. 

1 v••• DaD48al't •foed an4 l'resd=+ M-'Q.IJd.U (J.U••'* tJDlv•ald.tJ)t u. e ( )1 p. a. 



ln v1ev ot the p•J>wtence ot food cr1a1e 1a the 

country, the goveft'a.ent tooa it up as a aaJor natlonal 

pi'Obl• an4 att•pkd to solve 1 't 1'Juooflbh 4evelopaent ot 

qr1cUl~•. 

Agncnl.tural pro4uot1on shoved c:U•t1nct JaproY•ent 

over the plan period (1951..66). iJ'be output ot foodgra1na J.n 

1956-66 at 66.63 .S.lJJ.cn totme• vezo• ·neaJ.tlJ' 11 I\1J.llon tonne• 

above the prOdued.Qil level of lsts-&o. (fable 1.1) 

• J I uea ·In tneritu·· i5roauo- 'laereue · !leia Inc!. Pllapo- Fw · 
Year d.ll1o» or 4ee.. ti.OD or dec- pu &"ea rt• a~i ta 

B.A. reaae b ail.U.OD .reue in liA se 11111- ne 
area tOJl.t.lea •• tcmnes(q) OJ' s.ca aYa1la. 

4ec• tovne.s b1U '' 
reue of 
1n AY. , .... 
~~~14 aralDa 

m ::1m::. :: ::111: : : :: : lil:: ::: : .:lbl::: : : '') : : Z*l: : lil fir. 
l.IMa-SO n.m .. ••• • 653 • 312 • 
'10~1 w.aa1.11 so. sa ... oe sa -31 4.80 aM.a 
'61-&a 96 ... o •• 51.11 1.16 63G lA 3 ... 38&.1 

·sa-sa 102.01 S.10 s~.ao ?.21 sao ... a.oo QLI 

P.M lC».OG 7.00 69.82 10.62 CilllO 60 .81 467.1 

M-55 107.81 .1.20 ••• ·1.'18 631 -9 .?0 44.4.0 

ss.as uo.es e.et 66.153 -1.61 em -20 1M 430.7 

66-67 111.lA .59 ee.ao 3.33 621 26 3.S 447.1 
,. 

67•68 109.48 -1.66 &1.31 .6.56 tS81 -42 3.17 4C8.8 

•••• 



fabl.e 1..,1 contcl. 
- -

(1) (2) (3) (4) (6) (6) (?) (8) (lil) 

uaa-a UA.76 6.28 ??.14 12.83 672 85 3.81 468.3 

69-60 w.aa 1.CG 76.67 .:47 668 •10 e.os 442.. 

6o-61 U6.6S .... 82.01 e.a. 710 48 a.•& 48B.7 

61-68 U7.23 1.66 82.70 .69 ?o& •6 3.&1 460.0 

62-63 ue.oo -1.23 78.46 - 4.26 676 •f?!l 4.&o 443.8 

63-66 ll.6.U .25 ao.a~ 1.78 690 14 6.27 462.0 

64..66 U?.&a 1.es se-.oo 8.76 767 f11 7.46 4«:8.1 

6a-M 111.40 ..-.1.13 72.26 ·16.74. 621 ·136 10.36 4<8.1 

66-61 116.01 ·¥0 ?6.CO a.M 660 39 8.67 401d 

67-68 121A8 6.30 95.10 19.10 783 123 s.es 460.8 

as-69 120.06 •lwOO at.oo -1.10 781 a 3.87 455.1. 

69-?0 la3.f11 a.aa 99.60 a. eo 801 al 3.63 4-85.0 

10.?1 123.31. .... 1€8.44 e.M 8?2 #J1 2.01 •••• o 
71-?8 lla.ta •• ea 1oe.u.a.2a 8S8 .]A. • .a 487.4 

72-73 117 ••• -6.20 •• 20 -9.98 au -4.7 3.61 4at.s 

73•74 126.18 a.?o 100.61 a.4l 811 18 4.87 ..... 
SoiU'eea. 
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ftle .turning poiat oaae 1n 1963.-.&1 w1 tb a peak produet1• ot 

69.82 m1ll1on tonaea ot fo0dgra1na. UUJiiJ\i the plan p•r:1od tbe 

S..pol'ta ot tooogra1u were eons1de:~l.J eUI'teileQ• 

Aa a result of a sp1r1t of ccaplaeeney on the bas18 

ot the eehlev•enta ot tbe 111'at PleA u the t1el4 ot fOOCS. 

gralna output, e ~004 cleal ot lllbJ.cb waa cue to goo4 vee.tber 

ar» lerae C\#ve.race ot r-eported area • a tuget ot 76.~ ld.U.S.cm 

tonnee vu lal4 401dl to~ l.S6o-Gl. 7be laat yed ot the seeoll4 

F 1ve Yau Plan f!lhovec.t an Lner._• or 16S over tb• tben 

expectecS output of liS&-66, tbat 18 00.01 .S.W.Ol'l tonn••• 
UUJ"1ng tbis pl.aa tb• target wea exe•ede4 end fartber went to 

82 m1U1on tontle$ 1D the 1ear l960..tn. 7b1a ta.raet vu on 

th• basta ot J)opUleUoa srovUl. But 1t 1a totm4 that the 

aasumed popUlation growth l'ate turned out to be a UDdel'• 

••Umate. t!oraover, tbe )'ear to year fluc'tnat1eaa ndue-s 

per cap1 ta net a'fa:L1Q1U. ty tr• d•eatie acureea ..a aa a 

resUlt tb• pr1ee 1ncree~e4 (tabl• 1.2). And aa a reaUlt, 

the !aport hu 1acr-ed to 3.49 a1U1on tonn•• 1a l.MG.el. 

'tld.tb the •2P•1uce of. tbe bo plaDa lD v1ew, the 

Planniq Coa1adoD ••••r•*' that .1D tale eeh•• ot dMel-G)*et 

dUJ.n& tile n4rt1 Plaa (lt&WG) tbe ti.rat pr1or1tJ Deeeaa•1lJ 

heloap to qd.eUltuJf•• !be beat ,._ fr• the po1Jlt of View 

ot pertoa&Bee ..U.eh l4 trleaaa4 a ~•cu4 pr0duct1cm ot 81.60 

a1ll10J1 ,_ .... l.IM-&1 • 

.eut tbe overall pertoaaac• et tbe pl.an bact cone 

doVD due to 4roU&b't eOD41 tlons 1n 1965-86 aDd tb• count~, 

bad to t.aport 10.36 ld.Ulon tol'lMe ot toodcttaS.ns. 
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Table 42 

r••. Jr.· uomeatte' fraa" tiPol'ta ·xnau o'f WiOleaBre 
Soureea prices ot c•~•ala 

::: '11::::: :: . :::, : Ziil•: ::: :, ::::: ~~ .. :·::: ::J&s:: ::,: ::: :: : : : lif = :::: ::·: ::: 
1960.61 30&.9 30..6 101.8 

1951-52 299.9 at.e 101.8 

1HZ.. 53 336.3 12.6 100.0 

1953-M 381.9 s.o 9.7.8 

191)6.66 368.1 a.? ?a.e 
18SS-S6 361.6 1.9 7&.& 

laaG.67 363•8 20.6 96.3 

1967•68 331.3 18.2 100.8 

1958-&e 371.8 ao.a 1o&.a 
1969-60 361.& 27.& 101.1 

1960.61 :rrs.? 18.3 104.1 

soa.rcea 
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!brae eonaecut1ve ann119l. pl.aDa (1966.1969) were 

implemented atter tbe ~4 led Plan. ~e 1rr1gat1oa. 

b1.gb 11eld1ng var1et~1 fertil.izer technology package ve,.e. 

1ntt"oeluce4 ln agr1cUltu:re .l.n the country. Aa a s-eau.tt ot 
new technol.Og~ turthet alded by gGOd ra1.na t oo4gra1n 

pro4uet1~ rose np to es •. os. td.JJ.lon tonnea in 1967-68. !be 

aport of foodgl'e1U came uovn to a.87 .S.l.llon tCPI14ts 1n 

l.968-6L 

sp-.ci.al. e.ttenU.on was dwoted to aull tipUcaUona 

and d1atr1but1.o.n ot 1mproved aee4s dur!na the it ourtb F1ve 

!ea,.. Plan (1968-74). ~· jeU 1970.71 shoved a s-ecoJ.-4 

proctuctlon. Ulll7 o • .as IA11l1on toDnes of toocsara1U were 

lar~tea dU1'1.ng 1971-72t but 1n tbe subsequent ytl61' tbe 

S..port had aone up aaeln. 

Various progr~es ~ng at oJpe~enta at 41fterant 

1eveltJ vere :t.ntroduce4 ~uri.ng five '!/fi'",:J!' plana. 

1nd1a• s arow ~ore foo4 C:bapaip., 1n1 t1aW 1ll 

194?, was the natl.ont a f1:tst oevelopae.ntal edYutu•• 

lta mtd.n obJeet1ve vas to enc:our•c• BD4 us1at 

eu t1 vators 1n 1nerea.s1nc the tooa pro4u.ct10D. ureat •pbaaia 

•a pleo«l on br1aatac tbe L4le l.eDd un4er the pl.Oucb. 

ln order to bave Bl'1 1ntearateo adYE·IlC& U all 

arhuea of Y1.&.1age Ute, &A o;rga.nlsauon ct c .... ODltJ 

.OeYelopaen' vas aet up during the Firat llve leal' Plan, lllblch 

aow eovera the llhol• count%')'. Ita a1a waa to acbl•Y• rural. 

d•veJ.opaent tbrou,b people• • put1clpat1oD• lni. tiatlye an4 

oo-operat1on. 



ln l951t tbe i'oro p·oundat1on te-, suggested fOJt 

1ntenaive efforts to• pro4ueUon ill certain selected dla

tncts 1111 tb a cOa.blJlaU.on of all tho teohnol.Os;ical Saprov ... 

aents anti coxaeentraU.On of ao~e power ana reaources. !hie 

1e k.llovn as lntenslv• Asr1cUl.tur• uevelopaen t P.ro&J'-• 

(lADP). 

~e extena1oa of lADP prosremme 18 lnttmtd.ve Agr.l.. 

eUl.tue A•ea Prosrllilll1• (.lMJ>J llbleh waa opecteci to lead to 

arovth 11'1 outpnt em ptettuetJ. 'fi. t7 ot eome Japortant crops 

sueh ea wheat, pa44$t td.Ueta, sUgarcane ete. nle mabel' 

ot IAAP d1ab1eta W81*e flve 1t1 1967 vbieb csae to U7 1n 

1966.67.. 2be paekage 1tl:el.uded use ot tut1JJ.zere, aeeda, 

implement• etc. 

Dle hYVP was launched 1n tbe kberlt ••-Jl et 
1966-67 1n ael.eetecl areas. 1 t enviaqed popUlar1aaU.oD ot 

the hYV of p&lC1t weat, aa1ze, Jovu IIJlQ b&Jra O'fer td.l'lJ 

l.nl'ge areas. !ble proa•--• wu 'buM on the •~pmeDCe 

gaineo i.n tbe 1ADP, vbue tbe teaera app.U.e4 1aproYe4 

practta.eea to at'Wa .b1cher lnel ot J'l.el.4• !beJ auee ... ed 

1D lDCJteuing tb• pJ'o4Uet1Y1t, rate bJ about~ ever JJOmal 

Ji•U. 8 Ho•ever1 atter some tlae tbe N1•ld l'eapon .. reMbed 
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a plateau eno S.n sp1 te of beat et.torts ana ea.re tbe 71•14 41d 

not &how any appJ-ec1e'DJ.e lnereaae. !h1a ~eel tbe &&J'1CUltu:ral 

sclent1ats to probe tbe setter 1n d•ptb and, as a r•sult, tbe 

point ••reed that the ~1st1ng atro1Da or var1oue Yal'i.•tl.ea 

ot ci'Opa 414 not bave ea-pecitJ to ebaorb and convert bi.sbu 

dozes ot plant food into grelns and tb1a wu oon&lder«t as 

an i.rlportant lJaltibg taotor. Effort• were already under 

way to break the beJ'ner am fortunatelJ, ac:ae proml.S.ns 

varieti.aa vue 1dent1t1ed ana developed to uaorb hlchu 

ooaea of plant fooo and ccnvert it 1nto gre1D$ at a hlper 

rate than the kDovn atraiu ut the varieties. flle pre .. nt 

atudf nims at oluren1ng the spatial 41atr1but:Lon ot Ji"IV 

of e•••al.• Wl4er 4U't•J~ent env1rOD&lent.U.. U..Ututt.onel 

an4 teclulolog:1ca1 eondi ti.ons. 

!he 1D41an Council et Aar1cul.tue Beaeucb (ICAR) 

bad tried to evolve aDd 1Dtroduc• iaprovecl vanetlea ot 

•M4 1n IDdla. ~e ettort• during pre-1D4ependenee per104 

were eoDf1ned to be asin eropa, via. rice and wheat. other 

foodcralna w:r• grovn ehieflJ fran v.U.tt.onal. vUS.eUea. 

out ot •o.re than 11000 var1et1ee ot rice eUltS.vated 

1n lnc.U.a, about &00 iaproved vmett.ea pv1n, 10 to 201l 

b.\gbe~ Jl•ld vel'• ewolvecl and s-el ... ecs 1n cU.tf•r•t part. ot 

the cou»uy betoJ'• WIG. 
8 Wbht .taprov•et work •'artecl 1d. tb 



u 

tbe pure Une aeJ.eeU.ons 1n the b1tg.t.zmla.g of tbe et~h::tiAI'¥t 

later on untll the tbinies, emphae1a vu 1814 on evolving 

better qu.al1t1 and biJ.be%' flel.tU.DB ouea1a. 7be Ya:rieUea 

evolved becer.ae suaeept1ble to diseae•, part1euJ.erl.y ruata 

aD4 auts. »Ael*efc.re, •pbas1a ab1tted to .wolve d1a•u• 

~ea1atant 'fU1eU.es. .About 100 v81'1et1es ot iap.J'OYed 111beat 

poeseaa1ng 4ea1reltl.e clluaetvis t1ea wee ree0Bittien4ed fol* u.ae 

1ll di.ttwent reai0118.,10 

1beee iaprovecl breeds bel.OD&ed to the tall. eon. 

ventional. vanetles 'lib1 ell r.re a4apt&Dl.• for l.ov ol' averaae 

t erU11 t,y eondi tiona, uneuw.n vaa:tbea- am puor vatu 

aY811Bbil1t7 aDd control. rltlll)' ~ these Yait1$t1es elfe 

r-eaiatent to &Dd-.l.e cU.seues enu insects and suceentul.l7 

coapete 14 tb •ad•• Agel.nat 'tb1a, the weeJ:t aDd taU. auaw, 

blgh t1ller1n& pl.anta1 late mat\U'i tg BJlCi long 4r~ 

leaves aace them UDaultoble for modttrn aazoieUl.~al prsctlcea 

Wldv intensive fanlna <"ondi Uo.no. AppUoaU.on ot blab 

d.oeu of tert1l1ze7 on tbe bedS. tlonal ¥81'1et1ea led ••1"11 
to vegetatl ve growth e.a4 l.Ods1D& .-atbel' than 1aereued 

)'1•14· 

KQlla,r U84u the ~oint proal'~• oobiuoW b7 the 

food an4 A&r1cUlturel oraald.aaU.on (J'AO) ot tbe u.a. aD4 



the leAR, 1JJ1 UattK:i Jon liSO, att•pta were aade to noJ.ve 

li!V ot r1oe bJ croasinc JamwHa end lll41an var1etlea. 

»eeau•e of tbe 41tf1cUlt1es in cetti.ng a .S.4e speotrta of 

recoam.et.l4aU.On, oDl.l one or two rel.eu8d. AD! rice evolve4 

un4el:' W.. procr.ae turneo out to be an ou.tetandinc 

ver1et1.11 !be wariety, wbieb ~ecorded aubatantlal laproYeaent 

in y1eld, .1e nov widel.J pl81lted in the faD~ore diatriet ot 

'fesd.l. Mactu state. However, efforts to evolve hYV cron-

t1nuec:J.. 

7he Ma1:e Breedl»a Scherae, 1m tlated in 1957 t wa.a 
the f1rat eenbe..state oo-orainated research illprove~~ent 

project on cereal$ 1A lndla. fhe buic obJecUYe of tbe 

seh•• vere to deYelop blah Jie14la,, adopted bybr14a or 

eompoa.J. te VQ1et1el alOJlg w1 tb aseoe.la't.O tt~ehaol.ocJ. !be 

bee4Quartere of tbe project ~~ llld.ae, 1a loeate4 at the 

lnQJ.ea AgrieUl.tural. Beseereb lnst1tute (1AI4) aD4 r•aearcb 

1s condactecs at 17 atatlona 1n t.he counti'J 111 cuttutmt 

ecol.Ocieal sonea. .BreetU.Jli aaterial.a have bMD obta1n.cl IJ'oa 

au maize ar01d.nc l'eJions ot tbe vorl.ci and th.S.r pertol'U.neea 

under llldiu COl'ld1 tiona ha'Ve been eval.uatl4 1D 1.9111 toUI' 

aa1se hybrid• we%• .releued b7 th1a prop-• a:DO ut1l1aed 

tor o-.erclal production. ~r•• tJp•• ot th••• ald1U.onal 

hybr14e vee approY.S for rel.ue 1n 1963. BJ 197lt tell 

bybricla aDd Ills ccapo.S. 'te v&1'1et1ea ot aa1z• wen releaaed 



to t al'.llft' .. 

flle ·won on bsJl'a atal'te4 1D 1.963, 1a eo-o%41Dated 

UDder the AlllDCU.a Co-ordltJated Killet laprov•ent Projects• 

with 1te bead~uarte.ra e.t .remnagal' (c.;u:arat). nt• pro3ect 

produced two hJbrida ~1eb 7eleaaed in 1965 and 1956. Since 

then other hfbricis have been developed aDii releaaed., 

'lbe Co. ord1nated wbeat laproveaent Progr-• baina 

CQ.Ol'4i.bated b7 the 1AI41 fib De.Ud.t beaa.n 1D 1961. PJ!tn10W11J 

an 1ne.r•aa• 1n 'tltleat procluotlon wea sever~ llaltect b7 tbe 

obal'actu1at1cs ot the vsr1et.1ea 1B l.llle. uvart •ater1a1 fr• 

.kexico pz;ov1cled th• bafd.a tor a break'ti'•roUgb w1 tb the 

1nt~oeiuctlou of ••veztal ••111oan Yl&ll"l•U•• ot -..t. Ia 1113, 

the eo-ord1Datecl pzoopaaae aatn•Hd. DeW •••nt•• tftle Yar1ett. .. 

t•ated 1nel.uded aa,o M, sonoze. 63, sonora et, J.Anla llo~o M, 

and U.ne 81M. on the bMle of tb• data collect• la centztd 

Varlet1 Bel••• C-.1 ttee appro'fed the :releue ot ~,... BoJo 

M aDd sonua M fo'J' aeneral. onlUvation in lndia. 1D lN&, 

250 tona ot S-ra M end .Lea& f,OJO M, S.ft th •-•r ot 

1966, l8t,GOO tou of So!MU'a M eiJd .L.el'lla M eNd • Jtetb. 

I'M cra1n yarletlea were iapNtM tr• .tl.S.eo and pleated 

v14•17• Kea.BWJ1le1 b7 aak1na u.ae of the 1a~oaoe• c•raplaa 

1n the bret~Cli.Dt procl'-•t Ilia eabv of vb1 te aeld ab'alna 

were releaa.S • &.•lJan soaa, SODalJJta, Chottt. Le~~U~t Sharbats. 

soaaaa. satect J.eaa aD4 PV la tor e4opt10D 1n dltfeJJeat 

z-ec1oaa. !h••• latw adopted 4wdf waneu.. ha4 bJ 1111 

coapleteq replaced t.he -.rlia KaJican yanetlea 1r1 l.U.a. 

!be brMtU.ni proc~-· were ar•tll opanded .and a l.Uc• 



llWAber ot lDd.~ntean erooaea are 1n dittuent •tes•• ot 

4nttl.opa•nt. AtJ a resUlt, 'w new •trlpl.e-4wart• wheat 

vanet1es were release4 in 1971. work bac al.80 been lnten.S.. 

tS.ed ·to oevelop vc;ri.eU.es an4 easoc1atecS aa.De&e.Ut pl'neUcea 

tor Wieat proeiuctl= on aon-i.rrlsatea •••• lllbich eocouata 

for over half ot tbe area UDCiel' wheat 1tl 11ld1a. 

Dle AU llldla co-ordinatea 111ce lmprov•ent 

Pro3ect (h1CI11P) wltb bead"uartera at li1dUobed •• 1n1Uatect 

. 1n 1962. iftle proJect ee'tusUJ fltel'ted ftmct:lomng ln 1.981. 

Tbe introouctlon ot hi.sb rJ,eld1.ng dvQf' ys1ets.ea and 

breed1n" aaterial. frra '.!&ivan aDd tbe Intunat1onal. N.ce 

aeeeai'Oh lllllt1tut-. Ph1l.1pp1tles, gl'eat1y eDbenoe4 the oppor. 

tUD1t1ea tor 1ne~ease4 produots.on. fed.ebun.g aati.Ye 1 azl"1Yecl 

in India in 1963. 1 t was, bovnft', ~eleasecl after conduct1ns 

field tra1l.a to~ tuUna the edspta1t1UtJ 1n l.U66-67. 

Su.baat~uantlJ lll-8 and 1&..9 develOped UJ. llUil wez-e 1ntro4uee4 

.and releas.S 1n June 1966. 'ftlese esotu variet1ea 4ue to 

tb.S.r auecepts.W.U t7 to 41eease aJlCl poor ace•pteme bJ tba 

constDer vere not w16ely eaor.te4 bJ fSliiSe~s. 

1n tbe U.gbt of the above propca:I.Uons aJJ4 :review 

ot deYelopaent, the tol.l.014ng b.Jpotb•••• are prapel'ed to be 

tested ln tb1e etUOJ• 

1. Ap'o-cUaaU.c ·faetora pl.aJ a pr.Sc.ainant role 

on the area ap'"ead and Ji•ld per W'lit ot land 

of dittel'ent crop._ 

2. 11•14 1a • ··~or ooaponent or ~1cUltur81 
;rovtb. 
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a. Sbue ot uea UDder blab yieldill8 veJ'1et7 

leads to allbstents.al iJlOtt•aae ln 71•14 rat• 
aDd outpUt. 

•• Dle spread of .liYY <lependa em the opeaU.cm 

ot tb• follcnd.DB feot•re al'1d their inter. 

aetlou. 

(1) ClJJaat1~ factor•• aoll. testure, poroaltJ, 

peaeald.l.1 ty, 4egree of weatber1Di• nol'aal 

tert.llt.ty, aalinj,t~, stoul.ne•s etc. 

(U) Technol.og.S.o.al tactora .lD 1rr1caUe, 

terUUaer eJ14 raeebau1saUoa. 

(W) 1aat1tut1ona1 factor• lJJce tbe proportion 

aDQ patteJ'D of laD4 diatr1bUt10D, acr1ea1tuJta1 

le.bou, aooial17 d•p.ri. vea popUl.atl-. 

(i'V) J.itftlli07· 

(Y) ,.vel ot aarioultua4 1Dcca• ot a 41atnot. 

a. !be apZ'..S .r HIV ot dltte:rent C!'op• 1a alao 

lDtlueaetcl b7 tbe pattern ot the relaU:te •••t 
ot ptecluctl.oa. 

11 

A a'tll.cl7 ot t.be peJ'tonaane• aJd poat.:S.QtepelldeDCt 

l.Ddian qricnaJ..w• abowa that there v• no .S.cld.tieaat 

chaac• 1n tbe pHCSuctlon ot toedcra1a eutput duinl the 

pe:r:1od 1952-65 and UJGi-72. '*ble 1.3 il•ea a atat•VS.• 
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break up ot growth rate of t00dcre1n output durlna the 

per100 1952-65 aD4 ~ alld 1959-62 to 1.969-'12. 

D;ua;: : : Dili,: ::::::, :: :: :L: 11iWi a::masiia : liildi irwr&ii' 
l Tead.4 Na4U 4.7 a. a 
2 t-unJet.sa 3.7 s.o 
a QUJuat -.02 7.4 

4 MJSOI'• 3.1 a.e 
8 B&JaatbaD a. a a.• 
6 M.adhra Pradesh 3.8 1.6 

7 Mahq;o.ahtra 2.8 •1.1 

8 Blbal' 2.7 1.1 

9 Kerala ••• 1.1 

10 Alldbra Pradeah a.1 1.1 

u Uttar P:radeeh 1.3 a. a 
12 ~r1aaa 1.6 1.0 

13 ···- o.e 1.3 

1&6 W•at Beqal 0.3 3 •• 

AU lJJClia 2.7 2.7 



17 

An 1nter ... otate compansoA suggeata that •~•pt 

111 PunJab anc (lQJuat, there was no s1gn1t1oant change 1n 

the growtb rete of toodaraln output duriDg tb1a periOd. For 

GU3 al'at 1 t 1a cbv1ousl.J due to 1 ta low baae. We ue here 

in tens ted 1n stu4y.1nc tbo pertozmanco of PunJab 'Wblcb ha4 

ee~u1rea tbe top peal t1on 11l tbe secon4 pci.Qd frua tbird 

poa1 t1on 1n the f1rat rers.oa. !he perfol'28DCe oi' run3a1t 

shows that DOt only it topped tbe Uat, but it had re,c1atered 

an increase ul motte than 4oUbl.e of 1 t$ annual output growth 

rate ut the preV1C'ua rcr1cd. PUnJab• s annual fooflgralna 

· output cr-..wth rate stoQd at s.UC 1n the aeconcJ per10CS while 

that of o.Ullldia wu on.&.y 2.7~. The treuuu~ious success 

of Punjao•s ae;r1eUltusae 4rave oUI' attenUon aB:i 11leiuees ua 

to aake a apec1f1c •tudJ of tbe state. flany eeonc.lst• bJ 

tbe ell4 ot 60a qr.-l that wbateyer l1 ttl• aeh1ey•en'C of 

Indian eeonteJ bed 1n i te ao4ern1aaUon proara~~a• of aar1. 

culture vas aallllJ in the states of Pua~eb aJJ4 uar,.-. 
ldlotber ,. ... on tor tald.nc tie rec1on for apecif1e 

atut17 ia 1 ta b1ator7 of ear1eultural 4enlosaent. PunJab 1• 

the onl.)t •tate li!b1cb abow a .S.pS.ficant poai.tlve P••· 

tomance. 

!be aain reason llea 1n the fact that Ptmjal> 

hu better 1rr1cat.t.on tec1U.t1es Ulan tile other atat••· 
vur1n1 th• Br1t111b peri.c:d a a&Jo• pert ot publJ.e 1DY••t

ment was spet oa the 1rr1eat1oo ot PunJab. 
13 

Althoap 



a l~ger pal't ot 1rr1aa.ted .1.all4 ana 1Jtr1eat1on tac111 ties 

went to Pakiatan at tbe tim& ot .S.Jl4ep&ndeJJCe aUU lndid 

part of Pan~ab had l)etter lnlgati.on fee1Ut1ea than tbe 

other statea.,14 Oll tbe other bsndt the agr1cUJ.tuztal 

iapo.rtance of Pun.tu 1Df'luenoeti tbe QoyarDnent of. 1Dd1a to 

1)tlil4 up new 1rricat1on tac1l.1t1ea. 

several 1neU bUonal. end socio-•eon...S.e t actors 

wre al.sg tesponai.bl.e tor the d•vel.Opm.at ot Q&r1cnlltuze 

1l'l PunJab. !be hahalwar1 ayst• ot l.a1'd aettleaent llall 

collf erred lan4 r1gllts to the •1Uage comnaum. t1ea aDd in 

ap1 te ot the exlateble ot soae b1g abaentee landlords 1D 

certe1n pockets, b7 and l.Qge1 the l.all4 was •eU-cUlt1YatecS.u 

!be putS. Uon and eonaequent :retucee resettlcent led to 

the broald.Dg up ot eaae big estates of foraer lalldl.Or4a 

wbo miaratea to Psid.atnn. 9!e various lana retom lepsla. 

Uons after 1D4epet:dance resUlted 111 teralnat1q tbe auperiw 

rights .aDd. 1D many eaae$ enabled tba ooeupenar tenanta to 

beccae full owners. Jioveve.r1 tbere is ev14ence to •uaaeat 
that these l.epslntlcms alsO ellCOUI"flled aaDJ absentee land

l.Ol'4s to eVS.ct the tenent$ and reaae 1al'l4 tor ao.oaUecs 

ael.f .. cul.t1YeUon., N•Yertbeleaa, aelt.oul:tLYatlon1a tale 
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pl'e<iomlnant aode 1n PtmJab a1lC1 M.W of tbe l.an4 la vbolel.7 

OVD.ed 01" sel.f.,ope:rate4 and onl7 9.6n ie paJ:tly OWN 8lkt 

partlr rentOd 1n Pun~ab 8l'lQ tbat 1n liar)'ana ia 84.4~ aD4 

10.2~ respeetlvelr.l& 

Aa a resUlt of tbe <level.Opaenta aenUo.necs above, 

the rroduct1on sou: ~•a ot cereals are J..nerewZJ&. 

In he:rye.na aaonc the cueels1 81'" under r1ce, 

maize ana wbea.t is 1ncreu1ng while that of baJI'a 1s aore 

or less same ainee 1.9&o-6t. Area uncter graa ilea declined 

frca 1, 643 thouaar.&a hectal'ea S.n 196o.6l to 993 thousand 

hectares in ~74, 11Cb1eh .resUlts in total. decline 1n area 

Wlder total pulses (Gl"nph l(a) ald (b)). l:.Sot as a wbole, 

uea UDCier foodptd.na is foWld to be alvlll'• 1n an upwar4 

trend (see eppen41s 1)•, 

Area lUJ4u rice, malze 8J'ld vbeat 1n FuaJab ab ... 

an upvazd treD4 lfh11e that ot Jovar e.o4 b&Jra dowwal'd 

trend. Area UDdu toW pUlses has 4ecl.1ne4 ver7 tlhuplJ. 

Aa e whole, we tine raea UllCler too4gra1na hasa cone '- 4, 081 

thousand hectares 1a 1972•73 tr• 2,838 tboWIUd h•taru 

of 1950.&1 <••• appeDdix 11). 

Productioa ot too4cl'a1Da boa been toun4 to l)e 

h1&best 1n 19"/0.711n eaae ot liaryana am 1a lt?L-72 in cue 

at PunJ ah C Grapb no. 2 (a) a.DG (ll)). 

~· per10d ot tale pruent atu4J1• l&M-65 to 

1973-74·. Dle atal'Une; point ba• 1 ta laport.Doe ot b•loa 
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the 1n1t1al 1•ar ot the 1Doeptlon ot cl'een revo1uts.on in 

Ir141a. Both the states show en upvar<l trend 1n procJuoUon 

ot total toodgraiu an4 it 1a sara• 1n cue of all cereal• 

except aad.se. After tbia yaer, thee 1a no •s-•teet1c u-= 
1n pro<iuf!tion tbougb. the :~ear 1971..72 abovo h1£h••t production 

in ea•• of PUI'JJab and 19'10.71 sbow bishest in case ot 
liaryena. ln soe• ataaes ot the atud1 the yeal' 1970.71 has 

been taken u the point ot l'efe:renee because the zeleYant 

4ata al'e available on11 tor that yaer. 

Uata beJcmcl 19'13.74 1s not avallable at the t1ae 

of the atuay was 1n. progreas end eo th• lat.&t y•as- hu 

been choeeJ1 a• 19?3-74 wltbou:t 4efin1te c~1ter1on or 
ch~e. 

ln sea• ot t.be exeroJ.••• 1n tbe praaent atU4J ,.. 

have taken 19Eifj.6$ aa the lest point ot tbe. retuenee tald.aa 

1964-66 as tbe base and 1a certain ot.ber e2erc1••• 1-... 
hac been taken ea tbe atraUnc po1tat ot ratv.nee. tia 

bas been 4one to ovel'e•• the eonava1nt• of tbe tata 

ave1lab111 ''• 

111 

DiB PBOBLBil AltD SCOPI fil m1 S!t»Y 

~. atud7 bulc.uaU)' aiaa at n•sas..na, tJ.rat, 

tbe apaUal va:r1at1oa of lil:V' of tou oz-opa in 'the stat•• 
,I 

of PUnJab aDd ltai'JaP1 and aecond, 'he etteot of tecbnol.0-

&1Ca.J., e»d.roa.ental and 1net1 tuUonal. t aetozta on tbe 
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esterud.OD ot blab Jie141ng variet)' ot r1c•t wheat• •at.ze 8114 

ltaJ.ra. 

~· pr .. ent work hu been 41v14e4 1n five aeetlona. 

1'1rat aecU.on 4eala w1 tb tbe .ttect of envirol'lmental. tactora, 

Y1z. t ao1lt t•puature, aot.stve etc. oa spread ebd Jl.e14 

of J'leet llbeat, aalze and baJ.ra. !bi.a baa l) .. n UUdJ...S iD 

Uae •-'•• alJd •Jlbu1a has been l.a1d o» the chance of area 

&nG )'1•14 4ur1q tbeae po1nta ot tl.me. 'horntbvai te• a 

aoiatue index aa Ud1t1ed b7 SUbr•aXlJlD .end ~rtar11 bu 

been uaect .bee. ~· apread ot the el'op 1a 41acuasecl v1 t.h 

tbe cl1aatle zone of I'WtJe)) ana lial'7aDa. A't t.b• ••• tlae, 

the yield aspect 1a alao taken into eonr44eratlcm. 

ln tbe aecell6 aects.on. it baa b .. n tried to ••• 

the role of ,tel.d in acr1etlltual a:rO'tlf'Us. ftle cSec•poid.tloa 

aethoct ot MiDbaa ancl Valdh7.-..a. .. 11 1a ued here te f1D4 

out the eft eet ot ,S.el.cl OJl ql'1e111 teal &l'Wtb. Dd.a aetbM 

aak.• poaal•l• to •u.aof1f7 tale eff*Cta of Yanou e•,...D-ta • 

• uanu.t1eat1on 1a ..., .... , f«r ~•-41atr1et e•par1aoo. 

Dle Ji,.U or pztOC1uU.yltJ ot a l'egiea ctepeDCla 

upon aaa1 taetel'•• aot •all • b:ltll 7ieldina vu1••r:• "'~·. 

J'Qle of Mab )'leWiftc varlet, ••• oa procsuet1Yi '' t.a ~et.aa 



41seusae4 1n sects. on 111 \4th the belp of prille-ipel eCDpo.nent 

analyc1o aetboa. ftle other 1ndepen4ent tactora along v1 th 

BYV area a1-e eount of n:Ltrocenous ferUU.aert 1n1sated 

uea, meebseiaat:l.on anci soil eharacter1aUoa. 

After f1nd111g the poo1Uon ot l:iYV on pro4uct1v.1ty, 

a multiple r•,pe•aion. aDalysia has been wo.rked out on lilV 

taken as a depend at vsnable w1 tb 8 1JJ4ependent variables. 

These 1ndepeD4ent vulabl• can broa41J be eatecor1ae4 S.,nto 

env110llmen'talt teetmo1ot1oal a~ 1D$t1tut1onaJ.. 1be1 area 

Y • Percentage of BYV area to total oroppec:l area. 

~. • Soil ratins tn.ies. 

~ • Penentege . ot aro• area 1rr1cet-s to tobl. 
cropped ••a. 

&a a fonDqe of rd.trO&eDOWI tert:I.JJ.IU p4tl' leO hec. 
of gzrosa area 1n1gated (GAl). 

z. • .f1ecb&Diaats..on lDde2 

Is • Y1el.4 per beot~• 1D aoney t•aa 

11 • PeHent~• ot qaaieultural labour to total 
acricultiiral worker. 

L • Pwc.atqe •t ~al. Sc.bedUl.ect cute to '-tal 
7 rural. pepul.atlOD 

L • Puoentac• ot llduea'*' and 11 teJ!ate popuJ.atlcm 
~ to total popUlation, 

fte laat a.ctloa u1Dl7 deale w1 th the d1at1'1but101l 

pattern ot .BYV ot nee, w•t• aalse aD4 ba~ra erop 1D • 

Uae ser1ea taki.nc 41atr1ct aa a UJd. t. "lbe role of 1rr1catlOD 



baa al.ao been 41ecuae4 1n relatlon to tb• CU.atribuUa 

pattern of llYf see4s. 1heeaftett an indu hae been dectae.t 

et botJl tbe ptd.nta to cheek the ehanae of B'XV of 4Ufuent 

cJ>op al!ea to total CI'Opped areu. 

the 41su1but10ll of 4UieJ'ent factora are portra,-ed 

on the aaps ·lfith the help ot cbloropletb teelud.que. Dle 

d1etr1buUon S.• pouped aoatli to four oateaor1•• oa tbe 

bula of ••an plu a11111a standU'4 4eY1aUon of lL . .'!~ . ,. 

Baviala brietl-,J d1•cwsaed our p~~l.., .1 t vollld b• 

1ntu~st1ng to knOw the •p1r.J.oal tJ.ndizl&s ot ecae of tbe 

attldies 1n tbia eQJltut. unto,.twiateJ..y, tb• atu41ea rtltured 

to 4o not have a specific theoJ'etioal tr••von. ftleae 

stU41es h&'fe eonoutra'ted on part1culaJ.t 1nt\1v14u.l. e•ponenta 

of aOderui•atlon vl~ t•rt1l11er use, p•atlc1dea1 nev aeeda 

••· Dlen atutiea beye •:Jald.ne<t d1ffe.r8llt aspect• ot tb• 

p%0blem eb4 cover a twraber of 41sc1pUnea. Att•pt hu b..a 

aacSe bue to lJalt tbia re\fiew to IU.\~Ol' pl'o'bl.• Neaa, Wlicb 

ere aore releYant to tb1a atudJ• 

~t.oat ot tbe atw.U.ea ha'fe s-eYtaltNl tbal Vl• alae 

ef tb• taa,.. poaU••l7 aa•oc1ate4 14th tb• •eeptanoe 



of 1mpl'OYG4 qrioUltuJ.tal pract1oea.
19 .U.cmbettcer aD4 

Cougbeno~ have PpOI'tecl that lal'se farms enco\Ulaged the 

use ot iaproveci tea praaUoea. AcoordJ.nc to the authors 

a •cr1 tical m.lnSaa• a1ze ct tam was necuaa:r,y tor the 

nuccesatUl adopUon of iaprove4 tam pracucea. un the other 

hen41 liao1 
81 cl.U.ed acae .. p..,ta ot aoderDlaaUOD Yl1. 

adoption ot h1gll J1•141ns vus.et1 !.a alae neutral. 

fla,PS .. 
FM'Il iD.caae L• ellotber Japortant taetoJ.' llb1.eh 1• 

rel.atea to tile adoptlon ot itaproYed t arm praoucu. 82 1 t 

haa been o})aenetl tbnt a ree1procel. eauae aDd etteot 

relat1onabi.p 1a Ukel1 to •»at between J.Decae end acoertance 
23 ot iaproved tam ~ract1oea. liOlfever, Deae1 and Sbarae 

did not f1D4 an1 a1c.nitieant 41fterenee 1n Cl'Oae inc•• 

betwe•n uaen an4 aon.uaft's ot terUlJ.sel'a. 

~ P. v. 81aDCkeDbu:rc1 •Propus1ve Fuaera and tbei:r 
sbU!e in Agr1oUltUallto4.rD1sat1oJlll ~Mi~llt1~ 
~-~~~~~~~~~-,m...A~-~ ana· •• 1m>s 

eJl• C 1 Ae ll aJ' llt • ACC ept&DOe of l~~preY..S 
Aar1cUltural Pl'acticea aJl4 th.S.r DiffUsion •oua •••t 
Grovera in Pal1 01atr1et ot Re.Jastben" t · UAit YOl. 21 
(19H). 

ae B.r. .U.o8ei'IR and c.-. C~e110U1'1 •social st.ructure 
an4 UJ.tfwd.on f4 Faa Iat•~~~aUon•,- Jill• b\llalt . 
Acr1eultual ~x~>•J'la•nt stau.on, collie• Of Aeffiilltue• 
UD1ve~t1t7 ot ~aaour1, 1111. 

21 ~p:· ,:JLdf:tmJtff~Ubtr.C ftY!'filf!''' " . 
28 Llt. Chouth\u'J end .K. iiab&r~.. •• as. 
23 u.K. Desai. end tt.K. Sbaaa, •TechllolocJ.cal. ChaDge aD4 

Rate of u1ftus1oW' 1 il61. Vol. 21 (1966). 



A number of stu41u81 1Dd1.eated that the cUltivators 

having 1r.r1gat1on £ac1l1 ties ten4 to a4opt 1mprove4 tam 

practicee more than the cult1vatora without 1rr1saUOD 

tae1U ties. Desai. and ShaDle, 26 found no e1gn.Lt1cant 

d1tterenoe 1n the 1rrS.gst1on fe.ciUtiea available .to users 

and non-usera ot f81't1l1zer. 

ilost ot the atu41ea ib41cated tbat ec1ucat:Lon and 

the adoption ot 1aproved. farm pract1ces were poe1 Uvel.J 
26 asaoe1a.te4 1n a a1gn1t1cent aanntr. llowevert a few atU41ea 

t"eveal«l that eduoatlcn had leas 1Dtluenee on the e4opt1on 

of illproYed fera pract1e••• 111 

An aa• .. ••t ot the d1fteJ'ent stat1at1oal Mtho4s 

uae4 here 1a given al.on, 'Wltb the text. 

6lUI.VMI 
!be present atad1 1a entLl'elJ' beaed on aecol14a1'7 

data. uur sources are publ1cat1on• ot different co~eraaant 

ac.mc1ea, vis. Stat1at1eal Abatract of PUDja-. a1l4 Jiaryana 

a~ ~-~ U:O!U~t,tifft!tdid:;Y.evtL> 
26 u.K. De•at aD4 B.K. Sbazaa, II• Q&.S., 

28 Lll. cmnadburJ. aDd M. Mahas-~e, = Iii' aJJ4 liCAili, 
-~· i&(RJiW l!li*Aar•N CadC (Mev DelJd., 

m u.K. Deni an6 a.,K •. s~ 21ia .as. 



pUbUabed b1 tbe DlJ~ectorate of loonomlca an.c1 statt.atlcs of 

zteapects.ve state aovuJDenta, •Fertilizer staUatlea• pUbl1ah.ecl 

by Fut1Uzu uaoc1at1on of lJJdl~~t ani c•nsus of lnd1a. Tne 

stat1st1oal Abstract 1s the maln eourc• of tbe data use.~ 1n 

the pr••ent. study. aen_er&Uy, the researebua feel sceptical 

about the r.U.ebll1 t7 or th1a secoDdeJIJ data. We Jau.at e-x.S.n• 

1 to ~el18b111 t1 aDCi 1Ja1 taU.ons in the oontQt t4 OUI' stud)' 

betoJ~• att•pts.ns for turtbtl' enelys1• baaed on tb1a 4ata. 

Ae 1t 1a be10J)4 tbe c·apac1ty of 1nti1v14U8l (at tb1a level.) to 

~o tor prl.taUJ data and llence one prooeect.o tor tb.e •tudy vl.th 

tbe 112hetent lJa1 tatlons til. tb.ta data ... 1n appro:ad.maW 

reUebilJ.. t7 froa bav1ns any ve~f detiDl. t• conelu.alOl'.l. 

nta sts.tlsU.cs ot area UDder 4UI.'vent crops 8D4 

al'ea 1rr1se.te4 we taken froa statlsts.cal. A.bavact of the 

state Gov•rnmenw. state Go'feJ"nment oolJ.ecta thia aort ot 

data throttsb prJ.aar, t.tflPOI"t1Jli a;senc7 v1z. •Pat.n• t vbicb 

1o an integrated part of ~:evenue adain1atraU.on. !he bu1a 
~ cl 

of tbelr coUectS.on is not unlfom. soepU,.• rec.adihc tbe 

reUab1lJ. t; of patvars.• J.leeor4 1o ce-on 1n 1 DCSi .. 

!be data OD 11'r1cate4 ana aul'tera fro&~ und•r

reportlnc. at lrr1sated area e&J'r1es aore ~ftenue .- th•tt• 

S.a a obviou tendaney ot QDderl'epOJ.'t1D& to avo14 r••enu• 

pap. ant. 

28 s.r1ns.vuan •• Va1dbJ.aD&tban, •Aaneulture .- stat1e-

~~:u~~·~lt?~)! ~fJ! !:';. ofi!!t»:M IRIIW 

as 1W.4., ,. zn. 



iJbe proport1o:o ot area ana p:roductlon ot 41tfuent 

oropa in 41tt•r•nt atetes covereo bf crop cattLQs eatlaatea 

1s not UDlfo-.30 fid.a coveJ'age but however, bMD 1ncJ.'eu1oa 

over U.• aDd in the case ot aGJOJ' coeal. cztopa. pracUeall7 

tbe entire output ~a ourent.ly eatlaat.t by crop euttl»c 

es,.nmenta. 

ue.ta 011 the azea covered b7 blab 71•Wnc vm•tJ.•• 
ot tbe aa~ox- cereal ctops 1-e .tum1ab«l annual lJ b7 th• 

state Agrieul.tual vepa:rtaent lllbicb 1n turn La report.ws to 

be on tbe baa1a ot tbe oas••••nt made b)' the fi.U 

1taeJ.t.31 

!he 'baud. a to~ tbe ut1.aato provid e4 bJ tlle 

a4111Diatratlye der,;utaenta 1a not ••r1 cleeJt. !her azre 

obv1oua1J not ••~ta4 traa aDJ SJat .. atlo aU%¥•7•• lt 

1• believed tbai•. in aeneral., the aa•••••at S.a d_eJ"1Yed on 

the bUS. a ot noaa that of the quanti. ty of 1apJ'OYe4 •••• 

releaa.cl aJld the averqe seed ra\e per hectare. !he h)'brida 

aD4 otner iapro'V«l •••• tbat are prOduced, aarketed bJ 

orcaru.a.t aceoeS.oa with thGr aoict1t1c na••· !hel'etOJ"e• 

tb1a 111abt be a relJ.abJ.e aouro.. But i.n e••• ot llb•at aD4 

r1c•• ••r• the iapr•ved "*'• caD be prOduced l:t)' the 

f aaeta tb•••l•••• aucb eaUaat.. eaa be quite unreliabl.e. 

'-he oDl)' Mt18factoi'J ve.y to cet relJ.ul• eatl..aatea at u• 

under S..p:roYed yuJ.etJ ot sN4e vou14 be tbltoQJh tbe auneya 

30 Ib14., P• 31• 

31 ID14., PP• 60-11. 



like the one eonouoted })1 P.rogr,..e BVal.uaUon urgd1aat:l.on 

(POO). aut PBI a1U'Ve1s the JiXV crop on the state level. 

nleretore, kDOl4ng tile above ment.tonecs eon:.rtra1ns, ve are 

bou.Dd to tat• tbe data publJ.ahe4 1n stat1et1cal. J~bauact. 

~. tel't1Uze:r data traa •Fert1Uz•r statl.•tiea• 

pttbl1Dhed lJ~ J'ctl.l1se~ Asaoc1e.t1on of lbd1a 1a al.ao frta 

the Govenwent report•• Like 1n other cases, a aaJor 1181 tat1on 

of tbe ferts.ll:er ataUat1cs is that it doea not give an 

aeeura:te l<iea of actual oonsumpt1on J.n a perti.eUl.ar area. 

The atat1st1eo give only en 14ea ot 41str1buU.on at the whole

sale J.evel at tbat area.38 
.&pert troa the feet that tb1a 

may 4S.tfer troa tbe actual. pu.rcbu•• b7 the tumer, there 

La also tile poa&J.:bJ.lJ. tz., t.bat vbat 1a z-econoa aa bav1na 

been 41atribute4 in a perticuJ.ar uea ·~ not at aU. be ued 

in tbe se~~e area. 1 t would have been Yery helpful 1t 

fert1Uze.r OJl 41tte~ent arops -til various 1rr1aatS.oa tac1l1-

t1ea.1n dltteent 41atr1ct• wUlti baYe been available. 

Koreover, aore 4eta11e4 4ata on the t.tat.ng 8Dd quaDtu. ot 

fert1l1zer use4 tor d1tterent c:opa 41atnot.v1ae 1a quite 

neceaaU)' ter th1a Jd.DCl of atuclJ• 

Data tor ap1cUl.~el. l.abour, qrieultural cUl.tl

vator .U acbedU14MI eaate popUlatt.on ue taken trca cena• 

of lll41a 1971. census of lu:U.a alaO 1s not tree f~:oa 

eerhln lJ.Id. tatlons. 

In lll41a two aetboda • •canvaaaer• and tbouaeholcSer• 



·. •• toll.owed at tJle U.• of tntlng cenaua. en••»a'tlou. 33 

Undet tbe • canvuau• aetbod 'tile e.maerator approechea 

ev••J hou.eoJA aJld ttec01'4• t:be answer on th-e aebedulea 

biaaelt after uoanei~na the portieUl.al'a Ina the b..S 

ot the houaebold or otbet- atnovledgeabl.e person 111 the hcu..e

hold. Ull4e t.be • bowaebol4e• aetbo4 the ellUlJleJ.'atoJ' 41• 

tribute• tbe casua aohtKiulee to each household 1n bla 

jU1'1sd1ct1on aJil tbe hee4 of tb• bousehold i.e expecte4 to 

t111 tbe anavg tor aU aembere ot Jlla llouMo1d ancs tbe 

enuae.ratoJ" l.e:ter collects baCk the auawer4NI ac.bedUl.ed aoon 

aftel' the cenaua 1e ove:r. Witbout g01ns to tbe aol'lta or 

d•enta ot each of these methods, it has to be reeoabized 

t.bat in eotm'blu llilere lltereo, is stlU 1o1ft the 

• canvasser• aetbo<l 1c tbe on11 praeta.cal metboc4 I.VeD tbe 

otaeJe.tQI' aomet.l.aes cannot go fraa .boaae to bouae «•• to 

leek ot eonve,anoe facl.U. u.ea, due to negligence aJJ4 alJIO 

to acae ext.nt tb• 'f1llege p~ple Z'efuae to tell about 

the cS.etei.la of the schedule. 



lB a spatial stWlJ of agnoQJ..tural. povtb tb.e 

e.nal7.S.• of the clJ.tlatoJ.ogical taoto~:a 1• essat1aJ.. ADd 

as 1 t 1• ao:aalJ.I e~ectttd tbat tbe eUmate of a J:a&lon 1a 

a 4eela1ve factor 1n oetel'II1D1.na tbe cl'opp1Dg pattem at tbe 

region, 1 t ld.U be wortb'Wbi.le to study tbe clJ.mate ot a 

Ncion 1n eonneeUOD \d. tb 1 ts agri.eul.tual arovtb. For a 

proper appree1atl.on ot tbe climate ot an area frca qrJ.cU],. 

tural point ot 1t1ev, :S.t 1a nee.Ssar1 to con$14er aiaUltaneoualJ 

(1) tbe p~eeip1 tatl.on arJd actual napotranspi.:rats.oa t1111 

a:roppecl l8n4 8114 ~educ• tb• to a . angle ao1atura value 

lnclftt and (U) e. theraal. :Lil4es. 

~· 4et•1'111nat1on ot actual evapotltanap1rat1en 1• 

d1ft1cUlt ln p:racU.ce as 1t 4epencle 01' taotol'a aueh • 11011 

ao1ature content, the e~tent ot plant cover aDS the col.Ou 

of l.eav•, in addS. \ton 'to c.U.aatol.oaieal t't~Ctora.1 

~orntbwai te (1MI) •uca••tecl a ••tbocl ot rat.lonal eld..Ui

oaU.on of cliaa.te .,, 1n:tro4Ud.DI tb.e ooneept ot •poten't1a1 

evapotranap1raU.Oll• (PE) 4.t1De4 as the aaouat of vahr loat 

froa the •urt.,e, ooap1etelJ eoYeJ'ed v1 th vecatatlODt 1t 

tbar• 1• •uff1c1et water 1n the ao1l at all tS.aea tu the 

us• of V*letatlon. He baa clevelopacl a foD&Ula baaed on 

aean montbl-1 t•pel'atur• em tbe lenatb ot 487• U.• houa te:r 

• 30. 



c011put1n.g potential evapo'b'enep1~atlon. r-Aos-ntbwaS. te alJIO 

augaeated acal.ea 1n teraa of ao1ature i.nc.iex aPd thuaal. 1114•~ 

tor 4ef1D1ng el.lmatt.c l1p•!l• Bfdlecl on !lbomtb:wa1 tet a aetb.od, 

SUb:reman1• 8l1d cutu (195&) 
2 

e1eaN.t1fad the cl.Ulat• in Indla 

into aix aoi.stul'e J"eg1ona• Viz. ar14, at'fld..dl.cSt <il'y aub.hud.d, 

mo1et sub..blal4, hwdd ana pUhucd.d, and f1ve tbumsl. .ra.
o1ency types. SUbr•811Jea (1966)3 

•sUbQ1v14ed ae.~or cl1aaU.c 

types into snb.t~pu on the bas1a of aoleture aet1c1ene)' or 

aurpl.Ua 1n ld.ntu l!!dJd SUldiH aeasona. lie d1v14ecl the ootmt:rJ 

1nto 10 clill&tt..c 41Y1&1on• bued on ao1atu.re reg.lona. Dle 

aotua.l PB valaes, bau4 u t.bef ere on tcperatt:U'e, vue 

alao ut1Ume4 u theraa1104e~ to 1114ieate tlle cUaatS.o t.YP•• 

u mesotb.Nmsl. arJQ ae,atboraal. lhJ conclUded tbat ala«lst 

llbol.e of llldS.a oe..,t the bi.gh aountas.na ot the ea.tun an4 

nort.h-eastuu aeeUoDa baa ••satheaal cJJaat.. 2lle clJ&atlc 



aa 

typea 4afinec1 by h1a are, however• .rather broad 8DC1 eannot 

be ut111eeei for eoJ'relat1ns th• v1tb cropplng patteru. 

In tb••• two atueilea, 1 t waa asa\ID.ed that root son• 

ot eo11 contained 10 cma of atorecs vat•l' at t.iel4 eapec1 t1 

8D4 thia water con1ci b4t ut1J.1:.nMl at tbe potenU.al rat. utll 

1 ta depl.otion. Further work by ftlo~nthwai. te aod ltatbft 

(l9ssi' aucaeated tbat up to 30 eaa cSeptb ot vnter voUl4 be 

a'fallable for 4•eproot.s aature plants e.nd evapovan.pira'tlon 

:rate v111 dS.Id n1ab 1n proportion to the ac1atua-e content 1n 

the aoll. !be aedif1ed en t•:rio":' vu adGpted bJ SUba-amanyra 

d alt (1~&)6 tor •appiDg eUAaUc tj'pea 1n tulas of •o1atul'e 

and tb•aal r•cJ.on• ot Illdi.a. 

!be Q~proacb to cl.aaaJ.tleaUon ot clJaate 1a 1n4eed 

t e.ac1natJ.»a but 1e not w1 tbwt 1 ts l.S.m1 tat:lons..,- Adl\1 tte4l.r, 

eYepo'Uaup1rats.Oil f all.s ott vlth 4ecreu• ln ao11 aolature 

conteDt but tbe aaauaption resor41ng the 4epth ot vatu atoJ'l.,e 

1n soil. would• naturallY, d~eDd on tb• root aone ot a ere,. 

nt•retoa-e1 a aore pl'ee1•• evaluation ot actual. napoban•pt... 

ration, 1• 0D13 pOttdble it elate. •• aYeilable on aoll 

depth, t1el.4 capacit' aD4 peaeneut vllUag pe.-centaae Yal.uee 
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ot aoll. suoh 1atoaat1on 1a, bcrwetert not a'fa1lab1• for all 

the 41ttuent eo1J.a 111 1ll4la. acreovezr, eatiaaUOB ot pota

Ual. evepotra.upS.I'at:Lon (PB) on the bMla of t•J;"erature al.one 

1s 1Da4e'tn&te .. PE 1a 1at.WeJlCec.t b.¥ otbel' clJ.aatie factor• 

too. &ore pree1•• utiaatea ot P.l can be obte11le4 v1tb the 
• • to:naula <level.O~ed by P813aarm (1918) tid.ch takes 1nto eeccunt 

rad1at1on, hta141'i7t v1Dd YelocitJ 8114 t•peratUI'e. liowver, 

the lltllb•r ot otaUons lli'lfte all these veatbu eJ.•e.ts are 

reco~oed la .-ather •..U. 

Ia tbe tdl•ence of J.nf'oRMtlon on ao11 aolature 

atoraa• ot d1tteent ao1l&, en att•pt baa been mecte bJ 

Jtr1abnan and Singh (lfT/2) 7 to 4aarcat• tbe son•• bJ auper

iapos1na the aoJ.•"tt.a• t.Deles {P-l'B) s 100/PB aDd aOD '-P•:ra

ture, (1-ia;r.~.&• • .td.rda\B)/21 ••• F& la tile aean -1 

poteaUal. napou.upi.J~aUon cMput.s t4tb. the .belp et 

!horntllval'-•• aetlleo uo P 1a tbe ••• anRaal pr..S.plt.. 

Uon, beth apr-• lD the ••• unlt, takinc 1au ... ...,, 

tbe availul• 4ata t•• aU ataUoaa in l:ndla .,.. ae&tJ,dteUr• 

boOd for llllb1ch l.Oa, pel'1od D~aal.a al'e awall.llbl•• 

1be tmdv-aeats.onld •ale ,. .. edopted 1a td'SDS.q 

cUaatlc .-.. 1a Wl'aa of ao1atue Ul41e.., 
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PUNJAB AND HARYANA 
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RAINFALL IN CM OURINL> JULY TO SEPTEMBER 
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PUNJAB AND HARYANA 
RAINFALL IN CM. DURING OCT.- MARCH 
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Mext, tbe region has been cs1v1de4 into J:ODea accorcU.nc 

to aoU chaJ'aetenaUoa. !be touowins •sS.D zones aa1 1M 

.t.aentlt1e4 1n the rea1on. 8 
(aap no. 3 ) 

( 1) Grey drow P04coU.c So11t 

fhta tn• of acd.l. is t otmei 1n north-ens tun part 

of Qult4upu. 

(2) h.S41eb ch .. tDut son. 

211 ... eoll.s ua tound 1ll tbe eastern put ot 

GUJ.-claapur 1 Bosbiarpur, Ft.oper and Naraslngerh tell ail ot Aabala 

u1atn.ett w1tb an annual. ralnt.U of l.Ooo-1600 • <••• 
appeDdis 111). Sall. eroalon du• to water 1• a ver7 aer1oua 

probl• here. 'he aei.l-8 81'e .e141c to neutJ'al 1n reaotS.on. 

What, 1'1oe, ..S.s• aD4 ••u•• ere tbe ll81n eropa et tb1• 

(3) tropioal arid aod.lat 

'fb••• aotJ.a are tOUDCi 1n r•a1mq ourdaapur, eaat 

ot Ml'itu.r, ~apurt.bala, .TUUUDdur, LU4b1aftat Patiala, rest 

of Aabala, put~ fJt x.uUUb•tra alld put ot &aJtnal 41atr1ct. 

fhe ennllal ra1at all. 1• 760.1000 ea. Watu-1oas1Da, dra1uqe 

saUDi t7 end elkal1D1 ty u• qul te ae:r1ous probl._. h•:r•. 

so1l.a ue det1e1ent in n1t~•cen. plloaphate aDCl potub. Mala• 

W!eat, nee, cr• aiJ4 otbe~ pulaea ·an4 eu,arcane ere tbe ma1n 

8 
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(4) Arid Brown Golb (aol.Cl'l11ed)t 

Dl••• .o11a •• touao .ua Au1baJ'1 east ot Jandkot 

an4 reroaepv, sanc.rur, J'1Dd, .I.UUkall•'ba, .bJtnal., son.epat, 

parta ot Fiobtelt aDd nuea.cm. 'lbe coael armual ra:LntaU 

Yules tr• soo to 760 •• SelinJ. t; and alltellld. t7 are .. r1oua 

probl-. putieul.UlJ 1D tbe 1rrlceted areaa. W1DI aDd vatu 

erol1on probl.•• elM •»•t• !he aot.l.a •• eal.eareou ill 

natue aDG in aoat eaaea1 ka:ok•r ~•r• oe~ at a dept.b ot 

1.0 to 1.5.. fheae aoils an 4.t1e1ent in .nltreaen ..a 
al.ao l.n pboapJtate ani potub. GrCUDdml.t, ••••• 1Ceat, s-ica, 

gra, eotwn, •U&al'Oah aJl4 Jovar a:te tbe ..S.a c.rop• 1a tb1a 

lOll .. 

(5) Sieros• S&d.lat 

!b•• •S.la •~• feUDd 111 leweaepur, leri~t, 

Bhat:SaU. ~-·• .1111--.1, kebtak ... AM...arquh. ADI'Wtl 

ra1Dfall v.S. .. tna 300 to HO-. SallultJ Ud alkalild.tJ 

ere .. Jt1oaa p!totJl•• pUUetll.UlJ 1D 1~rlcat4td ...... WlM 

erodon 1a a1M a e,... , ..... 1n tbeae ctlatr1cta. Sells 

are calcueou abet uauallJ baye a ._al.,• k.-.r .lal•• at 

4eptha of 0.7& to 1.26 aeb•• ft'l•• ao1b ue •etlcieat 1A 

J'l1 troa-, pa\atlb aBII phoapbe.te. cottea, .,..., tta.1•8t w .. t 
.,.. tbe aain enpa 1a tad.• .... 



fable 2.2 

io!la !nee, Fa1ntall r! aDd ~·ln -~·- l)iatr+c •• r4 PUDJab 

•• b t d J 1 l I 111 :U M I-

U1atr1cta 
••• 1 LZl a t I B 

· 2 Blldd1ab cheatnut -tern GUrdUpUJ'1 hoeblarpa.r. 
Ropar, laatern AllDtsle 

l 000 .. 
1!300111 

3 TJ.IOpi.ael UlcS GUrdaapU1'1 _ Baaten Aarltsdt &qur. 
Br.,_ tbala, J'u..u.UDdur, Lu4b1ana, Pe.tlala, 750 • 

reat 0t Aabala, part of Kuruahetra 1,000 m 
aai part of l.ai'1lal 

Pea-osepU, .Far1dkot, ubaUncJa. 
B1aaar1 am...m., hontak aDd 
Jtebendrqam 

I I Lt 

Crop CirO'WJl 
I •• 

6.6-7.& ~eat,. r1c•, maize 
and ....... 

?.o-s.s ·=·~•at, nee i 

Gl'OUXIdnutt mtd.se, 
¥heat, ru., cr-. 
eottoD, 8\1181'0--. 
JOWU 

eottont grca.• bajl'a 
and wheat 

Jt.tldelrac.m, auaaoa, Btn• aD4 ( aoo • s.a-e.o 
Bb1vaD1 

baJI'a, cotton, wheat 
and gr• 
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(6) ueaert SQ.\11 

'hese aoila ue t ound ln tbe southern pal''ta ot 

aGbell4raa•h, aurcacm, Blaser end ahl.vani ldle.re the annual 

J'aS.ntell La 1ua than aoo •· W1Dd erosion 1a e sedou 

p:roiU.• bere. Tb .. a ao111 an el.So detiele.ct 1D A1truceDt 

pboapbate end potaab. Ba.1~e, cotton, wheat, II'• are t.be 

pl"1nc1pal. crops POVIl J.n .these •Oll•• 

&eepJ.ng tale abo'~• pic t.ure 1n v1ew, 1D QQl' atudr, 

we coneanuate on Jie14 and. area of four cropa viz. n.e., 

aat.se, bfl3ra and ceet. 

!be tuat question that antes is wbethet thea• 

o.ropa 111b1ch ere po• in tbi• region are grow on tba beat 

std. tab1U t7 et apo.ellaatt.e ehdactea-iatlo.. An 8Jlal.ya1a 

of tbe pr0duet1ve .tf1c1ency ot tbe tour cropa 1n different 

41strlc ta ot Pun~ab and B81'78Da 1a 4one 1n teras ot the 

relative averap )'lttld 11ldu and relat1ve apree4 1Daes et 

the eropa. D4a atuciJ ls aate tw Uu-•• 41tfereat pclil.nta 

of t1ae. !be a-elat.lve 71el4 1»4u {h. 'j.I.) ab4 s-el&U.ve 

apread 1Dc1es (R. .. s.t.) u• cal.CUlattd in tbe toUovlq _,. 

<••• Qp.Ueea lf, Y IID4 Vl) 

AJ'aa d tbe c.rop apr•sae4 aa • et tbe 
to'tal oal.U.wata4 ana 1n tbe d1atriet 

A:r .. ef tbe crop expl'eaaed aa S of the 
total eUlti.Yated Ilea in PUDJab 8Dd 
litar78Da 



YIELD 

I 
1 ... ; 

' 

I ~._.. ______ . 

PUN J,\H AND HARYANA YIE"LD AREA INDEX 1964-55 

-· . - - - --- . ------.._,~---- ------ - ---------------; 
r.' e 

bajro FIG, Sc wheat 

YIELD 
t=-.·:~~ ')119.~, 

r~4 H~. !~ 
;::--4 't'!OU!l 
,_ 1 

~-- ~ "'" - . -; 
L J<OO 12 

AREA I 
:rrrn' • "- I 
~'.I 
--4-- .• "· 

r-•G ':lei 

I ' 
i..~-- j ._, "< 



r - ---- "- --------------

~--
PUNJAB AND HARYANA: YIELD AREA 

., -

R1 .. ~ 
fIG no MAILE 

I 

area 

J • ' 

l- .. 
~ ,, ' 

~
'""'' 
6.& '!I 

. 
')t. ~! 

~L:: 
I_ l '. 

- --- - ---- ---------- -
INDEX 1968-69 

l'r"' > 
~4!> 

-··. 
u 

·. 

t ,, f-ib 

a reo 

~]~;: 
~J,l-~ , •. " 

I 

~~ ··-: ,, , 
L : 1•· ., 
! .. _,J '·' 

----------------------~------,·-----------
BAJRA 

-' 
~-r ;--!'" 

-· 
' r\ _, 

' 1 

~ ' 

f 
~\ 

' - 'f.." . -
-

_.J 

t! 
~ 

·-. 
u. 

>ld ... 
,, 

\ 
'1"'- ··~ 

-'i . 
' ~ 

i .,. ... ~ 
~ .J;<.• ~ ; . ... 

~ H . ...., 

'I 
I 

_)~~ 
~ - ~· 

-~r. lt' 

' . -
__II 

1.! 
.'l 

'" 
~ ~ I IJ. { 

F'G 'k 

orec 

~
"'"' I 
'l~ ~e 

'lL .£ 
'H ~: <ll-~] 
I' 
; .. !~.J 

·, 

I 
j· 
I 

FiG. 6d 

area 

~
rrn'·" 

44 rn 

J~ 1' 

' . H2~21 
l, I 
Li_l :h 11 



r -

L_ 

; . 

BAJ.>:. 

YIELD 

~
,..,., 

I__ '-" • 
' 

1• .. , 

.. J. -f't ' 

l I ' 

FIG- 7c WH':AT 

YIELD 

m
~125l1 

1l5 '22 

1000C 

r '·7& 

~r','' 
c- -' 

AREA 
~12067 

R121JF-.7 

1="-1 •• " 
f---+<·•-
;_-_j . ~ _. 

--

F!G 7j 

YIELD 



40 

Dle~e 1l'ld1c•• are aJ"Wpe(l 1n toW! categor1ea on th• 

baaia of mean plus minus at&r.tt1ard .c.\ev1at10J'1 (l t. a-:) ODd 

teme4 as ver, h11ht b1&h, low alld ver7 10v. 'Jbeae lot'lr 

cat~·aol'ies OJ'e wu:Ml in bc..th area Bll4 ~~el4 1nc.tex. Botb are 

showu bJ vut1cal sn4 bor1$ontal chl.o:ropleth tecbld.qae on 

tbe aaps of toln' OftlpS at three points of Uae 4J,.ga. It 6t 

'I (a b e 4[1. 

tJ.oe 1a a ei'Op ot VU)f wide pbJs10l.og1cal aa aptab1· 

UtN, beilll sro1m 1D both tropical. ·en4 teaperate eoncU.t1ona1 

troa sea le'fel to uout 7000• abov• sea l.nel,. DleJ ditfe~ 

1n the1• season of growth, aeturatioc per1ocs, au1 tab1U t1 to 

4iffe.J'o' eoMitl.ona of aQ-11, raiDfnlJ., t•peatue, eltitude 

and a4apteb1l1t7 to aueh special environment• u tleoded 

1and1 el.k.Unt. ty aDd aalinS 'tJ, 4eptb. ot ate.nc11Jll vat• 

etc. 
std. table soil tor ct1lt1vation ot rice 1a eJ.aye:r 

J.o• to el.a.y sol4 ~. optiata deptb of top soil ••1 very 

from 18 to 22 em sad aoil atructure ot lednar t)'Pe pJ.-OY14u 

a su1tabl• env1ro1aent for the rio• crop. 

!be rice crop needa a bot and hUI14 ell.a~•. !be 

•'•race t•p•ratue requ1r.S thl'oucJlout tbe llf• penocs ot 

tbe erop r-..• tr• 21 °e to 35° c•Dtr1arade. 1 t ~s el4• 

•ueo..Sa vb•r• tbe '•perature dUI'iDg th• crowl»& ••aaon is 

l.es• then_. centd.,.rad.. la PunJab, ltlue tb• v3.n'ter 

temperatu•• are lovt oDl.J one crop ot paddJ 1a poaSS.'ble 



4ur1ng tbe aontbe ot !lay to Noveaber. Short duration crop• 

m.ay be pown here befozte the onset ot ld.nte.r • 

5be ap.re.t ot nee meastn-ed • a percents&• ebare 

of area undel' rice 'to total croppe4 dea8 Yd1aa S.n tM 

Jteclon trca 29.65i in tbe 41atr1ot ot ~to o.OU 111 

the d.latnot of Gl.U'8aoll 111 1966-66. While .hl'ne.l qab 

enJoyed tb.e llisbeat ,.S.el.d of .riee ot 1666 kr/.llat tbe 41atr1ct 

. .dbaUDdo. I"MONe4 th& lowest lield ot 1000 k&/ba 4ma1q tbe 

aae period• 

Di.atnct J&~Uundur has aaintalnea the ••• po.S.U.en 

1n case of both Jield and area since l.Sfl••e&. !he 1ncl'eaae 

in erea U.DcJer r1ce 1s neallgtble 1n Ju.lluDdur 4urlna tb1a 

period. LuQd.ana during OUI' 37ears ot at.u4J ranae• between 

blgh an4 ve~y hisb ln te~as ot ,telA, lillle 1n reapnt to 

al'ea. ve tlbd 1 t lOV ol" ••r1 low. 

District .Llldhii!D8.t 111bile pl.aou 1 taelt a tbe,- in 

b.S.ch or 'fe~J blab SHUP 1n t•a• ot y1el4 1Dde• .. t. a 

pl.aee on17 eitbel' 1a ver1 lOw or low cateaor7 1n teaa et. 

uea i.Ddc. 

ld.ce cult1Yat1on 1• .,.u1te popul&T~< .... n 1D d1atr1eta 

of Aar1 tau an4 l.apUtbala 'tllbic:h 1D teaa ot Jl•l4 eD4 ar .. 

1n41cea pl.aee tb•ael.vea 1n Yery bleb aJl6 bl&h catecol'1ea 

. clulDC tb1a petlOcL. 

9 ner• wtal c"ppe4 uea is taken aa area ODd•~ de• 
+ at.az-a + aa1ae • llbeat. 



•• 
tJ1atr1ct SaJl.GruJ aede a aupr181DC iapro•••:rtt cSur~ 

tbia pe:r10d, wba 1 t occupied a poal Uon 1ft bleb ca't.COJ'1 

1n 18'13-74 111 teJM ot Jiel4 :LDclex. l t ha4 a potd. tlon oa11 

1n Ule ••r~ lOw catqo~y 1D l966-66. J.n teftla ot •• 1Ddes, 

1 t had no SaportaDOe aa 1 t atlU J'emaiu 1n low eateco~, 1n 

1973-7-i• 

!be puto•aae• of OUJ.I'c&OD 1e .,_., poor botb S.n 

d'ea aDd Jl.U. 

An lapOJ"ta»t teatul'e of Jte1'1'1al UsW.ct _. tbat 

S..t b.t a ""- pe!:foaenc• 1» area 1Jl4es., ln teet, lA 

186&-Q, 1 t had t.he hl.gheat pezrotmt8C* abeP ot dee .na 

(28.6d) 1n tbt.a l'e,io&, Ita perto•aae• 1a Jleld vee "'UI 

UhaUifactOJ!J' 4U1'1D& ti• pedo4 *• 1ts po.S.Uon c

••• tr• ••1 hlcb eatea•J ln ~ aDd 1h eat.c•J 

la 1173-?4• ..... 
Mala• 1• a .....,.wotbe c"p aid it. otllt.I.Yat.loa 

1a .,nod ••• a vlde •anae ot ol.iaatlo eon41 tloaa .. _, 

<11ttere11t tJPN of ulse are aYelleble. ~· bUl.ll et the 

e10p 1a p01111 ill vaaer re&lou ot t•paate ol.iaate. 

1a1Dd18t •••• 1• cenuaUJ ao• trltb tts• ... ~ 
ot tbe ....... 1a SUe ol' lUll ..s banuW iA late 

sept•Mr oJ' octolt•r• Kala• plaat ne.aa plea'' t4 •olaton 

1li the eulJ •tac• ot povtb. ln .., ... with a Jtalnf.U ef 

76 • or oYer• 1 t eaD b• ~~'ova .S. tbollt S.rJ~laatl-. 



'he aost allltable soil tor tbls crop ia a de~ 

4ezk sll t l.o-., ~· optJ.aiiD VI JaDge of the so11 tor raiat.q 

a gOOd crop ot •else Uea b•tweea S.6 and 7 .s. 
JullJlndur, Hosb1upur, llopor and .LU4hlana ee 

tbe tout 41a.'b*icta 111hleh IIbov the b1cheat apread 1.D4es ln 

19'/3.74 aDd allto reflect botb Digh en4 ve~J bish eateaor1 

ill -~ 7h••• four 41•tr1ots topped 1D 1968-61 al•o 1D 

oeae ot area aD4 •o in case of r1•14 •AJ:cept 1\opar 8»4 

liosh1arpv. BV.m 1n l966d5t tbe p1ctDH is alaoat ••• 1n 

ce.e• of )11e14 elk\ tbat ot ••a 14th ver7 bleb and ld.ah 

cateaorJ. 
Dlatriot GU.rdaapw.t, .lapurtbala. and Mbala fall. in 

hip ctategOJ:J 1n lWS.16 1n te1JX1.11 of U•a 11140 814 vbil.e 

in teas of 11•14 ltapUf'tb&la vaa 1n verJ blah, GUl'dupu 

1n bJ.gh and Atabela 1a lOW category. bcept Allbalat z-eat 

ma1nta1nt4 'tbcAl* post Uon 4Uf1na the periOd• 

Diatricta .AMr1 taer, .Fan4tot, Bhat1D4a, 111aaar, 

GUI'g81:lllt J1n4, E~ !UlrUic.Sbettta, Robtak and Sonapat lle 

1n tile tb11'4 eatecory 1n teJil• ot ••a lDdo in lt73-74. 

All tbeae diatricta ar•1 by 8D4 large, aa1Dta1Dlnc tbe .... 

poa1 t1on throu&hout the pft'.lect. 

BaJ I' a 1a sui ttld ta W3%ll areu ot low rai.at all. 

(1.5• to 20W) sJ.Yea 'beat pertoaaaoe W'ldU c01ld1tl.cma of 

llabt ahovera foUoved 1t7 br:J.Bbt suJlllhi.n• 4u1na the arovtb 

period. BeaYf rain la 41sutztous tor the crop. 



B~l'a 1a geerel.J.lr &l'hll on pooro tn-•• ot ao11a, 

auch u •andJ aolle of tb.e PUnJab, Ra.taatban a north 

ou.~uat. 

Area Ull4er ba~ra 1s 4ecrna1flc in l'UDJ ab s.n a 

aubatontial 11tll1• Uu.ri»a J.913.74, onl.J Bbatlncta bad ao"• 
than 50 ~eetar•slaDd UDder -~·• ab1waD11 )1aben4rqel'h tall 

in tbe ve:r1 blgb categorJ ln tel'lbl ot erea i.ndeJ; 1D. 1W13-M. 

:aut 1n teaa of 11e.W 1Jl4e% ah1van.1t aeJuuldraaal'b, plac.O 

theciUlel ve• in lOV eJ'J4 Yer:; lOW ea:teaor1 reapeotl Yel)' dt.tnnc 

the e•• pulod. 5beJ' au!tlnteln alaOat s1rd.lar po.S. tiona 

aul'11'1G the enU.r• p•a04. Guraaon bad a aurpri.d.DC peJ'tor. 

•eDoe ot blgb ara 1D4ex ·em tbe one han4• aJJd YUJ l.ov ,1elc1 

on the other, aD4 111uu, J1D4 and l1obt.ak, aU are 1)'1Da 1n 

llS.gb aateaory .t.a teaa ot 71•14 and uea cluluc 1S73-74. 

UJ.•tr1cta SODepat. M.lael.&, l.llrUktlheva are abowin& a pool' 

pertoJ'IIane• thl'eucJlout, in botb ,S.eld taDd ••• 1.oCies. 

J'Ul.lubdur, .Ltlc1b18Jl8 aa4 Patlela sbovtd a h1cb )'ield 1Dda 

1n 1173-74, bat Ul•r• 1e .bal'417 8117 ap:reat ot tH aelcl orop 

clurlJsc tbla ,._. 

In ttape.rate cliaa't•• two aa1D tJP•• ot ... , are 

ar.-..n, vla. apJ'iD& W.eat acnD 1n Kareb-lla~0 and naneaW 

1n Aucust-sept.mter aDd ld.nter *••' ••• in Qetober•JtoYtabe 

.- harYesteA betwen Apd.l. and llll1• l8cb tJP• has d1tt•rent 



arovth cbaraeteaaUoa.. fh• apring wheat vanet1ea haY• a 

ellol't gl'ov.I.D& pe:rlo4 an4 oo not •r.eounteJ' ver1 low t•pe.:ra. 

turea 1n 'the e&rl.J' •tac•• of their povtb. winter YarieU•• 

on the other henS, ha•• tbe ab111 ty to tolerate lOW 

t•pvatuea 1n the h1'11 •tqu of povtb., WS.tbetand in 

aevue 114nt• covered 1»7 sDOV• 

Tb• beat vb.eat v8l'ieUes are pl'odUCed in areas 

tayoured 14th oool, aoS.at weather 4ut1nc tbe aaJor portion 

of the Cl'ow1nc pe•1od follOwed b7 cli'Jt Val'a weather to enable 

the craln to npen propvlJ. Dle optla• t•peratUl'e rena• 
tor 14ea1 seainats.on of *•at seed is ao to 25°C (68 to 

770J) thoUgh the ae«ta Cell ~te in tbe t•perature renee 

of 3.& to 3&0c (38 to 880:$'). 

SOS.l.s l4 th a cla.J lo• or J.o• tatUl'e, eNd atrue

ture and aOderate •to- hold1.DC eapiC1t)' ue 14eal to~ ••at 

eulti'laU.•• sell aust be weU auppUed ld.tbliae becauae 

wh .. t 4oea aot \tutive on acid ao1J.s. ~· aolla abould baY• 

a .1' ot not ~•• t.hc &.a or e.o tor au.ecesltUl. 11beat eUlU.. 

vaU.on. lt tbe aoll. Vi 1• bel.h &1 tbe erop •aJ tall 

c•pl•t•lf• 
Wheat 1a the aa:I.D crop ot PunJab aDO llUJaaa. Dla-

U1cta Ludhlana, J'M1lUD4Ut l aridkOt and S.a&l'U o•e Wide!' 

yer7 bigb catecu1 1a teaa of ,S.eld lodes 1.D 1W71-74. 

Far14k0t all4 sancrur IIbov ver)' blab 8D4 rut allowed the hlch 

1n cue of uea1D4ex. Lulhlaaa aa1nta1nect tbe ,S.~ 1Dda 

1n 1968-69, Wd.le saacrur 1a blab an4 other 1a lew aatero17 

and that of .aea v•r"' .b1Jh 1n .i.Udblana and hlp 1n J'UUUD4er 



and Fan<tkot. .LU4hlana had the auae poa1 t1on 1n 1Jl61-66 al.ao. 

J'Ul.l.W14tu vaa in h1gb cate,org both 1n teru ot ,S.el.d eD1 

area 1.C4ex, lllb11e Sal'ip'ur low in 11•14 and verJ h1gh in 'tea• 

of area 11'14o in 1964-66. Dlstzleta r.u:merut:oeaub• 81aau, 

Bb1v81l1, OUI'ga>n, Ho1Jb1arpu eno J_,el.e • all are in lov 

end ver1 lOW oatesoriea tb~Ot.Jibou't tbe pel'iod in botb area 

and r.lel<l. 
The above analysis portsaa)'s the pvfora&DCe ot 

41tteren.t 41atr1cts :J.n apreed eDd Jlel<l of the tour crops 

at t.bl'ee points of Uae. 1 t 1s qu1te clear that spread of 

a part1tuU.e1' cr-op depends upon the soil and elJaaUo reslon. 

The ebostnut eo1:1 wneh 1lle1U4es aortbeaat of aurdupur,. 

Bosble.rpu, .t.opa: en4 north ot Mbnla i• sbotd.Jia the biaber 

aprea4 ot pa441 ana \lbeat. 

Dle brow ao1J. ·-.b1cll occurs ln eoutb ot G'llrclaapar, 

vest ot /l.mr1taar, Aspurthala, Jul.JJJ.D4ur, .t.w:lbian .. Pats..U... 

Aabal.e, lttlrulutbetra and belf ot KUna11a abowina hlper 

aprea4 ot aalze and lflbeat. Kernel and Allbala. ue pred.S.Jla11' 

1n nee. 
Uletncts Hl•aaJ.', Bhlwanit FeJ.>oaepur o~Utute 

ba~re-vbeat be~t -..bleb ia of .S.e:roc• aoll, and tb.S.r 

ep:rea<l 1Dt!ex 1a quite .bleb. ftl• adJacent d1str1cta aurcaon 

end J'1n4 bave blgb ttt•a 1Ddu ot bejn. 

!be 4•••~"' aoS.l 1• Ulder baJra c••al. ae1.D11 W'lere 

veat ot li1aaar, Bhiwanl an4 ~tabeJJdrqal'b .U.e. 

west ot MU'1taar1 eaat ot Far1dkot am l'eroa•pw• 

senarur, J1fld• DOrt:b ot l.u.ruksh.etra, K&rnal., sonepat, no~tb 



ot 1.\ehtet aDd ovaaon are, bJ s.uci lara• popol.ar tol' ads• 

and wheat. ~ realon Uea 1n nd41tlb brown 8011. 

Anotber Sapo:tant eapeet ot y1~ 1• that 11•14 
llaf be ao.re1 or less in that eropP«t rea1on, ••S• area 1DC1o 

ot :r1ee· 1• lesa 1n .;&,\ldhS.ana 41atr1ct. ltut Jield llldea 1a 

v~r1 blah; ••• La 1n cue ot baJra. 1 ta Jle.ld 1ndex S.• ••r1 
hip 1n aost ot the dietrlota ot PtmJab but ver7 pool: dea 

in4es. SWl.al-11 aelze Ln Fcosepur1 sanci'UJ.t aDd PaUala. 

Ace1n 1n cue of wh•at, we f1Dd ••r1 10v •prea4 1a 

i1.ab..Srqadl but b.lg)s Jield 1n4a. 

fhua, S. t ean be cODClDOed that tboucb apo-eU..1d.e 

te.etora have a alpltlcant effect on the _.... tb•J ha'fe a 

aarc1nal. ettect on tb• ,S.e14 of dltfueat eropa. !beae aaro
olJ.mat1c factors effect the ,S.eld to a oeWn extent afte 

vbieh other techllol.Oa1ca1 factor• such aa tuUUaer, 

1J:r1cat1on, aechard.saUon, oae ot bleb J1•141nc van•tr 
••od• •te. late•• d.S.nant factor• lDtl.Uemillc the 71•14 
of a parUeular enp • 

•••• 



ftlia aecUon of ov etuar ct•al• 14th the cc.pon.uta 

ot egrieultural povtb. Agr1oUltua1 powth ae.D be brolce 

4ovn accor41ng to certain proldaat• and 14ett.t1ab1e soure•• 

of gs-Ollth, via., extenalon of area u.nder Ol'Opa, ehanae• in 

eropp1JlS pattern, 1au.•eaaes in crop Jleld per UD1 t ot l8Dd 

8114 lnteracUon of tboe tbree. Dles-etore1 tbe tolJ.owiDc 

coa~nt• ot agl".lcUltural. srovth have bMn taken into cOD

td.4el'aU.oa tor 'the preeent •tudl• (1) 1ncr-• in •••• (11) 

11•l4• (111) eroppi»g patten. aDd (iv) interacuon. All 

exenat:S.on of lntu.r•cional acr1cUl.tval. crowtb v.1th the 

h•1P ot tn••• c•ponenu proY.lde val.U•l• 1na1ah'- into 'the 

aeeheJU.• ot ap1eUJ.tua1 arovth. &••Pine 1n v1n both 

thea• poJ.nte. ec~1cU1tual ,rowth alld p•rf•aane•• of 41tteret 

ccaponent•• Jd.Dhaa ..S Wie)'Uetb.a1 have toi'JIUlated a 

aetb04 to atudJ the aa~lou.).t\U'al paovth eD4 ••••• tbe 

contr1bUUou of r•peots.ve ecapo.l.lUta 1D tb• arowUI of 

crop outpUt 1n 1D41e tor tbe p.S.ed of Utsl-M to 1-.11. 

In tbe pr•aat atudft the alaOYe aenU.oned teebrd«iue 

b .. been ... ., to analJ•• tbe uter.ci1atriot yarJ,atleaa 1n 

aar1cuJ.tual powtb aD4 pertomanc•• ot d.Uterent e•poaenta 

tor tbe ata'•• ot PQDJa'b dd Baryana tor two po1nta ot U.e 

•48· 



• .. 
1. •• 1164·66 and 19?3-74. sllJ.ce tbe dl•tn.ct boundmea La 

both the states .bave been trequent1,v c.baD&iD& sueb an aJlal.yala 

coUld be att•pted tor tbe 41atrJ.et• at two cliff eftflt polnt. 

ot t.t.ae 1.-. 19'12-13 and 1973-7"• A notational l"epreaenta. 

tlon ot tbe 4ata naed ln tb1a atucSy 18 -»oVD aa fOl.l.Owtlt 2 

fWJ I •••. - I .N Ul U 

PJ'Ot;:rBon o!' -- • .. I .. IF I •. I I' F I ••• 
crop V.S.ght .p•w.ez•,. g I. ft Ztlll ''I' • 

o1 'Wl OJ.o ~6 J'lO ,1, 
4te •a eao ~ 'ao rat 

en en ODO Gnt '- int 

Dle dl•'biet 1eve1 anal.I.S.• 111 tale preaeat atut7 

taku 1a'to account ODl.J foUl' cropa 1.•. r1••• *-'• ..S.ae 

ancs ba~l"a, tu the 7ear• U72-?a 8114 1973-14. ro-r the atate 

level anftl7.S.• foz- the 7eua 1166-eS aas 1973-74 Jd.De __,or 

e~p• bave bMD c01l814er-s. 2tleae ue nee, ~O,_t ba.js-a, 

maize, tileat, bul•lt , ..... aucenane aDd npe .. 

au a taN. 
"1' a a:re constant hu~••t pr1cea tor lWI!-74 .td.oh 

ba'f• be•n aaalp.ed aa W.S.&ht• to dlftvat crop•• c10,• 

2 lbict., P• aa. 



ond CJ.tts de propo~tloua of lll'ea ocoup1e4 bJ different 

eroJ)tJ 1n J•ttr o aD4 t to total. e~:ea. 1b1a total. ••• np. 
reaents area aDder •loe1 maize• ~aJra aDd ~eat for tbe 

pel'1o4 1tJ'1'2,.?3 to 1973•74 an4 totel eroppe4 area to~ tbe 

re.-s.oa 1964-65 to 197a.74. lie• 8 and Y1tt a _.. baa• a:n4 

tlnal. JMI' 11•14 ot 41fteJ'ent oropa. 

~· foUOwJ.q s•o1a ue ued. tO'I outpa.t1 --, 

Cl'opp1Dc pattep aD4 weiptes 

P
0 

• crop output in 1~ o 

Pt • crop output 1n 1ear t 

A0 • oroaa crop area ill yea~" . o 

At • arose crop uea 1n year t 

w1 • Prieea ot i t4 crop (harvest prl.ee) 

CJ,o • Sbare ot the 1 tb crop t-o total cropped in 1•ar 0 

Cs. t • S.bare of tbe f. th crop to total oropf«< .S.n JhZ t 

110 • Uel4 of the 1 th c:rop 1n Je&r 0 

1:1 t • "£1el4 ot tbe 1 tb c~p in yeas- t. 

ueti.ld. tlon • 

Po • Ao £ W:L Cs.o 1J.o 

Pt !l ,., £ w1 ci." 'ft. t 

\lie can aplJ. t up tbe lnei'-U S.n crop pro<luctlon oYeJ' 

tbe t1ae peno4 of ou;r •tw1J1nto tbe1r ccapcment •l•n'• 
1n tbe toUOwin& aannea 



+ At ~ "1 Cs.o t't1 t • 11o> 

+ At ~ ~ ~o (Cs.t • C.t..o) 

+ .At { W,s. <ts.t • lio> ("1 t • cto> 

n.• tint el•ent ot the r1C}lt haJJd. Q.4e ot tlbe 
equation 1a tbe uea etteet* !he ua~• of tbla el•.nt v1U 

ahov the increase 1n output growth. 'lbe seeon4 ia tbe )'1•14 

eft eet ln conatant cropp.1nc r:attern. Dlira eleaent portray a 

the effect ot chance• 1n oroppiD& patterns 1n the GhaellC• ot 

any ohaDge in pel" acre l11•lds., 'The last el•ent aeaaurea the 

etfeot on output WU.eh cOUld be attributed to 1ntueet101l 

betwea t:•r ec:ra )¢el4 ebaqfta elltl tbe chqes 1n oropplDc 

pat tun. 
fileae ccaponenta •• so cboaen tbat thtd.r ecmtl'1• 

buUons to output ,rovtb are 4et~4 by aore OJ' l••• 

1.n4ependent seu ot taetOI'a. Bacb of these facto~• oan 

agaJ.n be aepsrat•l.J analya-. 

5he clluce in a:rosa cropped area aq l»e deri Y..S 

r1cttt fr• e:.tenslon or e\ll.U'faUon to new a:r•• t.brouch 

reel•aUon of na-c1D l.aDd•• 4u• to ctouble cror.rp.S area, 

better crop rotation., S.rriaatecl area etc. 3 Sild.lal'l11 

,S.el.4 4ependa enU.relJ on the tecbDolOaical. re1at1cma be'tvMD. 

lnputa aacl outpUt. aDd the quantQa of 'farieu& 1nputa 

3 lbid., P• lie 



(1neltld1ng tert1l1z•tt, vater, seed and labour) wae4. we have 

not tritK\ to esttaate theae tecbllo10g1eal r roductlon rela.t1ona1 

ene11s1a of :f'aetora Jleaponsible for past )"1el.6 Cbansee aD4 

asaeaaaent of techX10l.og1cal poss1J)llJ.t1ea of 41ffuent areas 

v1U tom a separate studJ• 

n.e •lnteJ'actlon• t•ra 1a acae aort ot edJutaent 

ent.t~. !bough a1el4a ot certain crops in a l'egion aay go 

dovn, at give cODStant relaUva prJ.cest tumera 1193 l•aYe 

tbe e.ereqe a.Uoaa.Uons et 41tferent crops as tbe1 were a 

distinct postd.b1.U t)' 1-a e. uglon W'leJ'a an oYerelJ. 4et81'111-

natlon of so11 te.-UUtv tak•s place • or \bey 1)8.1 av1tcb 

acreages to crops cere J1elfls have 1.noreasea. In 41tfuent 

posslble ecmbinatlou of poalt1ve and negaU.ve y1el4 

changea, tbe cropping pattern. atttarlat1cfll.l1 ab1fts. 

on the ver.J outset n 4eocap.ol1 ti.on e:xere1se bu 

been a.ttcpte4 at tbe atate ~evel. lU.ne crops • nee, JO'Wart 

boJra, me1a•t wheat, ))arley, gram, •uatmtane an4 rape -

and .muctara nre token into account to ••• the aar1cul tul'al 

growth tor t.be periocJs lsat-66 and 49'13·74. Dur1nc tbla 

per1od area un4er bajra aDd area haYe 4•cl1Ded 111 PUDJ ab 

ana that ot b&Jra aJl4 Jovar 1n eaae ot liuyua. l1eld or 
course bas iJlcreaaet 1D all. crops dUl'J.D& tb1• pui.od ueept 

barley 1n botb tbe atatea aDd sr• and aalze 1n BarJana. 

u•Wl f1.gurea ue abovn 1n appen412 v.u. 



fable a.l 

F t • I 1 . l • •. • I • " rtllt In I .. . p f t . . I f ... - t u . t •• J •• It I F tl UVer~ 

~tate Ue14 croppil'lg latezoaot1on total rate of 
l'aUQ'B Grovtb 

__ ...,_.._ ... -· ,,_, 1-111-l ......... Sit J. I , •• It •I all ' 

100 

100 

uur1na tbia periOd, l11 tb tbe ebove mentioned Cl'op•, 

the growth ·rate of PUDJeb 1a found to be 58.331, wh1le that 

ot iieyana 1a 72.64S6., ln Pun~ab, tbe aasi&a111 contribution 

is e.tb1buted to yl•.W ccaponerrt, followed b.J area c•peaen't 

wb1l.• tbe contribution bf cropp1na pattel'n and S.nterect1on 1• 

uegaUve. !be oontr1butlon by ebare ot tbe crop S.a tomd to 

be mSlimta 1n caase ot liGrJalla state. Tbia can be vell 

observed '411be.n w find a tr•endowa 1nereue 1n area UD4er 

vbeat ano ar-. Shere of the area WJ4er lileat to 'total. has 

1ncreaae4 t.rca o.16 to 0.22 an4 the abare ot. the area UD4er 

graa to total has shown an inereaa• trca 0.02 to o.lt during 

tb1a period• !bia aoJ.tt ot eballl• 1e not toUD4 1n case ot 

Puajab. nte contributiona bJ al'ea eD1 11•14 are b.J aDd lara• 
aeae, vbll• tbat ot 1nteraot1on bas ctae out to be 

neastiv .. 



PUNJAB A D HARYANA : 1972-3/73-4 

decomposition of output growth 

fi' 
<lu 

• AREA 

YIELD 

CROPP1NO PATTE N 

D INTERACTION 

Ill - VE GROWTH 

r om +VE GROWTH TE ro: 
MILES 

~--------------------------------------~~------------------·--------F1G.8 



uuring the pe.r1od. 19'12-?3 ana 1973-74, pr04uct1on 

ot .toodfl'a.S.b in thle ••alon b.u declJ.nect. !be appC141x Vlll 

repr•sentft tbe production and area of tour cereeJ.s. Botb 

productlon 8D4 area ot r1ce and bajra have 1ncreutl4. But 

those ot tCeat have decreased. Al'ea UDder aeize baa increaaed, 

'Wb1.le. the prOduction bas decJ'eaaed. !the area of oer•al. ea 

e whole bu S.ncreaae<i 1n PtmJab but pr0duct1oa 1n PU»Jab ani 

both area abli prOCS.uctlon 1n Baryane. have declJ.ned 4ur1DB th1a 

period. 1t b.otb the stat•• •• taken to,etber t botb area 

an4 pr0duct1on of toodara1na have 4eoreaatd 4u1na tb1e 

ped.ot. 

auUlta obtained ere abQWn 1n tbe table a.a aDd 1a 

portra,.t l.ll the tJ.cur• a, 14th aigna of .s:rowtb s-ate ard 1 ta 

components vlth the helop ot pe d1agr-. 

Dur1Dg tb1a one ~·• period trca 1972-?3 to 1973-74 

productl.on ot fooasl'eill bna 4ecrease4 lrca 7892 tboueeDd 

m. tonnea to '16'19 thoUhlld m.. tonnea in PunJab aDd tr• 

4, 073tOOO tormu to a,aae,ooo tonnes 1n fiv7ana. fen d1•tr1cta 

out ot 22 are fOUDd to baYe positive growth rate. Jlebendrq•h 

bu l'ecor484 tbe bigbest positive povtb rate (afi.BH), -.blle 

that ot Jim 1• the lowest (p.-td). u1at:rlct sonepat placed 

1 taelt at the botU. ot tbe U.at w1 th aasiata neaaUv• 

cruwtb rate (-42.85~). u1atr1cta ot Baryena Sbovao~• 

neaats.ve crowtb %at. ~- PUJJ.~ab. 



1 J!lah.nds-a.. 
pJ:h •• 05 43.&1 -a. 93 2.33 

.( •• 16) (U?.98) ( .. 26,14) ( 6•30) 

a Bhl. wam.. 1. 70 m. oe -'•• 1.86 
(2.40) (81.42) (14.11) <e.eo> 

.84 
(3.96) 

•1.49 (-.a.oe) 

100 21.2& 

7 .lUl'UI&i-
ahettta 1.ee 10.8& e,u l.M 100 2.ae 

(31.6?) (3M.43) (•235,38) (-6.e28) 

a AU1tRI' s.12 -a.B6 -2.18 1.18 100 z.&a 
(a13e5l)(lAt.83) 1•107.33) (43.8&) 

e J'erosepu -·· 2.01 •• e1 . ••• 100 1.26 
(•23.02)(162.70) (·72.22) (33.83) 

10 J1D4 u.oo a.&& -n.aa 4.211 100 o.M 
(1100.00) (l&el-.31)(-4121.00) (963.&&) 

11 JullUNtD.~ 2.ase -t.aa .1.... ..oe -100 •• sa 
(63i.82)(·3&t.60)(·266.o&) (•16.98) 

12 G\U'daapur ••'13 •1.7& 0 0 •100 -2.48 
(·29.43) 1•70.151) 0 0 

13 w4h1ana .2.22 -1.68 -1.20 •• 20 -100 .s.,s 
(-t1.73) (-31.77)1•22.66) l•3e71) 



fable a.2 eontt~. ••• • 
lielaUYe conbilnltJ.ona ot dlft•rent e1-..nt1 
to tbe GJtowtb of c .. opa output • 1972-73 to 

1973-16 

IILJJ? l(latl!U!f.ll 11 IJitlJ I IJ It I hi 1 f 11 tf tr1F& • 1 1P IHJ 

(1) ta> (3) (4) (6) (6) (7) 

14 F ar14kot •2.71 •1.86 .16 
(•33.46) (·72.36) (1.98) 

16 Bbat1n4a .g.as a.26 ·1.95 
(•llla.) (36.?1) (.e1.95) 

16 Jilsn~ ...a.o65 -e.M .-~.ea 
{..38.?9) ·-~1.39) (•61..14) 

1? Jte.pur. 
thala 6.31 .s. ,. 

(39.16) (·61.37) 

18 .Asbala ·1.90 ·16.40 
(·14.26) (·91.18) 

19 &arnal ·436 ·17.89 
(.6.63) (-a6.81) 

20 flohtelt< ·29.61 -12.38 
(•29tfiG) (-.59.015) 

21 GDJ!caon • 3.,29 •11.71 
(·12.00} (•79.11) 

-13.70 
(-86.33) 

•• (S.Ol) 

·2.01 
(•9.78) 

.a.1o 
<·~·78) 

... til 
(•14.88) 

··3.3 (-3.72) 

1.38 
(1.4.32) 

1.26 
(?.9l) 

.at 
••• 1) 

•f/1 
(2.i6) 

•7& 
(3.61) 

1.17 
(6.47) 

·100 -s.lO 

22 sonapat .to.&& -ao.73 •2.G3 ••78 ·100 _.2.15 
(•26.30) 1•'11.72) (-4.74) (•1.?7) 

PUD~d ••18 • .ta • .fll •10 •100 •2•01 
(•17 .31) (-44.87) l-32.68) (4.87) 

Buyana •1.10 -4.01 -3.06 1.23 •100 •7•03 
(•1&.66) (•158.17) (-ta.52) (•17.49) 

BPUD3a~t + .... .1.11 .. 1.3t .eo -100 -3.a 
ld'J&D& (•ta.Ol) (-3&.67) (-.42.31) (6.01) 



Both in Pun3ab ·aDS ildYatlat u»aa necaUYe 

eoav1buU.oD 1a ela:Lrae4 bJ necative Jiel.d, toUow.cl bJ 

c~opp1nc paUen 8114 tbe area. . 2he Olal.J poad.Uve conV;t.. 

btttion 1a tbJtoUgll lnt•l'acU.on_ WJ..tb the oou1uatlon of both 

t.be ate.tea tbe &aU• contribution went to cr.,Ppiog pattei'Jl 

vh1ch 1a -ta.~, ne2t 1a by ~elA (•3&.6'1f) an4 tnu bJ 

aJ!e& (.28.9U). 

l.n moat of the d1atn.eta the eontnbutiona or 
d11tel'at CQiponents are fotm4 to be •~• then hllbdred per 

cent. 1 t is beoauae the ot.be.r ea.ponents have qaln neaatt.va 

ctteot. And tbu.e the ettect 1• n«ttl'a11aect. 

ftle blghest share 1n cea• ot area 1a en-Joyed by 

the 41atr1et 11114 (U.<>a'), while tbe lov.at ablll'e '-1 

Bohtat (•2e•6M). Ja&a1B the •uJa• and Jlin:taua cOD1:1'.1btlt1a 

ot cropplq pattern was en~OJ!e4 ., tbe 41atr1ets S8JlCI'Ul' 

(l.m.4d)t ldld J1.ad (•21.33j) .rHpMU.Yel.J• 

!beee t• coapou..ta haye .,., Uttle etfeot ou 

ovuaU x-ate ot povtb. !he ••• 1a tl'ue t•r 1Dtuett1oa 

coapoaent aJ.ao. !be contr1buUoa of Jiel.d coapcm.ent 1a 

a1pit1e0Jlt 1D expJ.a181JlC the crowtb rate. !'be b1peat 

ov•rall &l'ovtb l'ate vu en3oyed ~Jr Kaben4rqdh d1atr1ct aD4 

tb1a waa tae d1atmt ••• contl'1,uU• of ,S.el.d e•ponent 

vaa al.ao auia• (43.&d}. Sild.l.arl)'t aQia\a evv.U 

necat1Ye powth rat. vas acc•panlect bJ' u¥1•• neaaUY• 

contr1butlcm of )'iel.d (-30. 73S) c•ponent 1n the 41•tr1ot 

sonepat. 



'lbe above t1n41na• raised th• 1cterest 1n t1l'l41DC 

out a eorl'elat1on of the indepencient Yer1oble area (lrJ.)t 

yield <as>, czooppiJlg pattern t-a> all4 1nt.-aet10l'l ~) on 

ctepenclent Yadable growth (J)• 

Tbe reaul.ta fOW'ldt 

."1, ··a& 
r;r ••• 
~'28, ·-·· 
Dilf •• ot 

ftleae ttesulte ab.ow that 11•14 1a .blgb11 col'.rel.ated 

'114 tb tb-e gJ."Gwth .rate followed by .-ea,. t!l'Opplnc..- pattUD baa 

a negat.t.Ye corl'elaUon and that of interaction 1a Yeey 

nes11s'bl•• 
on the .tlole 1 t 1• incr-· 111 )'ield llb1cb bas 

eontribute<t eoat to tile 11'0Wth. 

•••• 





In tbia aeeUon " propose to ..... tb• contnma. 

Uon ot ana UD4er bl&h J1•1d:J nc 'V.riet)' on prOdu"!U.On ot 

r1ce:1 aalme, ))aJre an4 wbeat. 

Aploulttll'al preducU.OA ou be esplaln.S b1 tb.• 

.tfecto of S.ntuaetlon lJetvMll man aDd aatur.. fll••• _, 
be oateaor1•.t into teehnolog1ceJ., enVS.rOl'llentel ar.d i.t.UJU

tuU.onal factors. ln atudJlng the ~elat.l.one ln the pJ'eaant 

stU4J the foUoW..na five Yadablea are used v1s. sol1 re.Un.c 

1Ddext percentase ot .aea UIU.Jel' hlcb Jl•l.dill& Yal'let, to 

total cropped area, ~eent .. ot cross ena 1rr1cate4 to 

total cropped are-. tonnage ot lllt•oaooua fet111a•Jt P•~' 

100 hectare• ot s:roas uea t.rr1cated an4 aeehaDlaatlon 1114c 

.. t1rat 'being eJrd.ro.etal 'llbile reat tour ot tha •• 

teehDoloclC&l. 211• 1J1atltuUonal taetol'a aa affeoua, the 

pro4uct1y.1tJ tbrOU&b BIV baY• aot been ocas14el'e4 )left but 

th• effect of liD 1.obo4uo't1on OD the lnatl tntloraal. tr
hu beet~ n-'ne4 elaellhue

1
1D the preaent atU4r. u1atl'1et. 

••• uta of ~- and Btar)'a'lla tor t!le J.U 1870.7lllaYe 

'been uect to ... tbe ·~t of eonbiltuUoaa ot theae 

factea Oil 811'1CUl.turel. pl'O\luotlY1tJ 1a a 7eu ot noaal 

....... coW u-. 

·•· 
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In tbla part of tbe 9Jlal.,.S.a an atteapt baa b•en 

aacte to see the aatue ot 'fd1ous vs1abl•a oboaeu. !h• 

nature ot •aeb 'Varia))l.e and the metboel lly . which tbe Yarlable 

has been 1dentUS.e4 bas been d1s.cuased ••pal'at•l.J• 

llee we look at t.be uea Wl4•r :tour BJV cropa1 

vis., r1cet aalze, ba~l'a end wbu't, as pel'Cd.t.,. ot the 

total cropped area under tbae cJ'OJ)a 111 uch c.Ustr1ct UllfSv 

atU4J. P,.Obabl)r, tbJ.a factor contnbutes aO*t to acr1eul

turel. produet1Yi ty. ftle ap1cUJ.tural. prodtlCUon in aeve:ral 

countr1e• bfld a ~zeeaktbrough w1 tb. tbe 1Dt:ro4ucUon ot JaY. 

ftle experience ot Japallt 'faS.wen, Me»co eto. ap1:ricall.J 

aupporte OUI' expectaUon. 
2 '11• spaUa.l 41stft.bu.U.on of W.• 

Ymabl• 1• pfttra,.s on the 10.ap 9• (table 4.1) fbe d1s

par1 ty 1n 41•tl'1tntt1on is qul te hisb - c. "• beiq aa.e. 

!be dUteJ'ot ebareoted.atles ot .oil Yis•t 

puaeab1Ut:w1 4•as-ee of weatbe.rS.»g aJJ4 natual. tert1l1t7, 

topoal'aphJt textu• and abuetue ot acd.l..a, dear•• ot 

climat1o au1teb1UtJ, alk&UaltJ a1l4 aalialtJ, atODla•• eto. 



uJ.a,rlot ~ .. a, •• ~ 
I I J i l I I Jil.l fllllFIP 1 F P T I Ia 

1 Gm'claapur ..... 72.00 66.10 e. eo •• 
I Md.tad ••• 73.&0 ... oo 4.63 &dO 

3 .laputbala 62.10 73.10 aa.ao 4.71 LM 

• JlU.lddU ea.u 12.80 81.80 L73 4ell' 

6 uollblarpu 30.31 ?6.80 as.oo G.M a. sa 
6 l·D.pal' a"'dl 72.10 U.IO e. ?I l..U 

"' 
LUdb1etaa 68.21 71.20 81.?0 e.u 3.11 

8 i'eroaepu 51.91 ?6.70 12.30 s.a 2.00 

• Bhatl124a eo.u .... o ?LIO ... 1.11 
10 saan- .... 69.40 &1M 3.11 1.71 

u PatS. ala so.ao e?.ao a • .-o •• 10 ... 
12 Iii••• 48.l.l .... 0 ~e.ee l.G. 0.81 

l:t LobtU 31.la ... 40 -60.30 1.73 O.M 

1A r.u.r,.- 41.11 -.co 86.6G a.• 1.'17 

16 bJ.taal 41.11 17.10 70.80 .... a. a 
1.e Ml»al.a a1.• ?&.EO •.. , •. .,, 1.31 

17 tT1D4 ••• M.?o 11.?8 1.11 0.11 

18 Jiab..U.,.a lo.lll -.u a.• •. .,. ••• o 

~ • S af ••• UDilu Bll to total cropped •ea (flU' onp•) 

• • s ot •••ac iNa 

sa • ' ot OA1 to ft:A ,... • Totmac• of Dluo,.rous tertlllaer pe 100 beo of GAl 

sa • atechaD1aatloab4a. 
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ba•• 41Jieot eft eeta a produeu v1 'tJ of cropa. 1 t 1• Yerr 

dltt1olllt to quaDUfy tbe etfee.ta of tbeae t~CtOJ'e aJ'JCi ttr1Dc 

th• to a a11111e Udex toa.. 1'• ~ StoJ'le 4nel.ope4 a aol1 

1'at1na 1ft4o base4 Oil tva pro,.ruu of ao11 na. 1eb4• • potea.. 

t1al ut1lJ.sat10llt atJ4 prOducUve capeos.•'• s.P. i0)1ohOUdllU.rl3 

ealeUl.ete4 tbe soil raunc indo tor the lb4'lan diab1ota 

bae~ on stone• • a•tbOCS. !he --.o ratlnt, 1Dda baa Jaeen uaed 

1a th1e atwsg. ftle •et'bod u u loUovaa 

A • peruablU!.k degree of weatnenua, natwa:&. 
futllJ.tJ • 

B • topogs-ap.br1 testure t.Uld svuctur• ot aol.l 

boll ot these recton i,s nal.uaW on tbe bula ot 

1~ te:r tbe 110at fe.YOUable eOD41tlone. !be aoll rats.nc 

lDde• 1a tale otaWrlM bJ aul.Up1J1D0 thti'Je tlla-ee faotNa 

A a B x c aD4 the Wes 18 upresaed in peree.na,.. 

helehoudblu'7 tOUDCi that tbe aol1 s-aUna lDd•:a 1• 

poai.t1Yel7 relattld to pRdueU.Yitl• 

!he 41ab1bUUCD of soil ratt.ns Uldes b• bMil J)O%• 

trayed in tl.&• 10 (fable 4.,1J. n&e oiapul'tl' ot tbla llt4u 

is lOW. the c.v. belaa &.1«' OD17• 



PUNJAB AND HARYANA 1971 
PERCENTAGE OF GROSS AREA IRRIGATED TO TOTAL 

CROPPED AREA 
-· 

92.22+ 

92.22 

58.87 

- 25.52 x-

25.52- 40 0 40 
mife 

FIG. II 



lr.rS.gatS.on enabla the taaers to WJe better quelJ.tJ 

of seeds at tbe ngbt tlae 8IJ4 to l'eap tbe bluer aQslU ot 

proti t. 4 liany seholaJ's bave stU41e4 the effect of irrigation 

on y1e14 and tQund tbo.t it 1a buloaUJ 1nlsat1on whleb b~p• 

1Jl a4opt10D of BlV am tbua 1.DO•eu•• tbe prOductlY1tJ'•8 A 

aep ot percetep Qf ~oas ana ll'rlgated to total erol'red 

8l'ee. bas boen pr~ecJ (fi.g., 11 >• Dle dlapui. t, of tb1• 

variable baa 'been tOUDd. to be pntt, hlsJl•r • ~v. tteS.nc 

se.6&S. 

rsM~a• 

Tbe use of terti.Uzer, apart fzaca1:rnsatl.oD ia 

resarde4 u oae ot the sueat •Af• of 1ne.-ead nc proeloot1. 

v1tJ ol el'OJ)s. 0 uUte•ent tet1U.au• help the arovth of 

crop J..n 41ftertmt 11ep. ln \bia •tur ODl7 n1 trocaoua 
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lel't11.1aer 1s eona14ee4 l)eoauae thls ia fOUDd to b• the aoat 

popUJ.ar tert1Uzer 1n tbe area ot our atuclJ. WhUQer, pllM. 

pho~ou an4 pota..S.ura tezaUlJ.sera aJte uaed, theae OJ'• uaed 

a10A,g td.tb nitroaenou te:r'tllis•• FuneUou of mtro,~ 

t ert111zer ar-. 
(1) 1 t btJlps 1» v1prous vageta.UY• c.rowtb.J 

(2) It la sniapOrteat constituent ot pl'Otun ana 

ebl.OrophJ.11J aDd 

(3) lt iapJtovea the Qualltr ot lhiJ yeaetabln. 

Therefore,. 1 t 1• taka ... an Saportant vanab~ 

tor 1n.c7ua• in preduct1Y1 tr. ftle 4latn'buU.oa of toi:Ulal• 

ot ~uosaou& te~Ullzer per 100 bectue of posa d•a 

1rJ'1eatecl J.a po.rtra)'$4 1n tJ.g. 14. !be 4lapal'1 ty em Uatd.

buUon 1s foun4 to be YUJ .blab <c.v. 1• 4?.8). 

wJ. tb tM 1ntro:luct:l.on of BIV a few cbanc•• 1n the 

cUlt1Yat1on r.uti.ne c•• u abanc• 1n eropp1ac pattern, uae 

of 1~l"11atlon, use of . futllJ.aera etc. etc. A (lui.Gk .. 

eft1cittnt aen1ee la nee .. adJ .1n au. the steps taa• the 

ploQ&biD& tbe t1el4 to S'eapJ.q the haneat. 1 t 1a net a 

di•ect input, but 1a 1utru.mel 1n inel'edlq tbe produe. 

t1v1t7• 

ln t.b1a •'-'7t llUaber of ~evellll/pwap.seta and 

nuaber ot t~aetu• are taken to ~epteae~tt aeebald.aat:t.a. 
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!be n•ber of tu.beweUa/p•p.ae'ta aDcl tl'actora •• 

taken aepeJ~atelJ tor an 1lldes, as thar .tt1C.lenolea 41ttu 

mueb., tb•a• two al'e put ~oaether and expressed· :t.n all 1D4a 

eal1ed aeche!d.saUon 1n4ex. lt 1a fQW'J.d by •.d1.v1SS.on of 

meant 7 aeth04 u tonow.. (aee appendls lX) 

!he abaolute data are etandarlzed b7 '1i10l'klll8 out 

n.ab.-r of weUs/ptap.••ta ~r 1000 b.ecta.r•• ot total cropped 

area 8Jl4 of tbe ntaber of traotor• pe:r 100 hectare ot total 

cropped ar•a. !h• atan401'4 Yal.U 1a tben dlv14e<l bJ the aean 

ot two eets and tbc a44ed up. 7hwa tb• 1D4ez baa been f OUD4 

out. Man' schol.ara found that hl&hu :t.a the aeohautaati.oD 

higher ls the pro4uct1ri. t1• 8 'lh• d1atztlbut1.on ot 'tbe S.Ddex 

ha• been ae.ppecl on t1,ure 13.. .!be .1Jlter-&.V1Ct 41apuitJ 

of tbla 'fal'1ebl• la alae prett1 blah. 2tle co.tt1e1ent of 

vsiaDCe 1a 46.871. 

ftle aetbod appl1414 be:re to~ atut;rJ.Dc tbe iapertiiDce 

of the abowe five Ydiabl.u is the pr1nc1pal e•po~~.eat aDal.J• 

81•• Wa.ieh, topthe&- 'til tb 41ae.dii1Deat fUDCU.ou, ,S.elda a aore 

Jli&OJ'Ob 1,at• of vtd.Jbtq ... I 

1 A • .lUDd~ •conatrueU.on of ln41eee toz neaJ,.oDa11eatioe a 
An JDqull'y 1Dto lletboda f4 Nlal,.S.a•, itOGMbiGil IIJ1D 
II l&JIIt YOl. :n, no. 1t 1871. 

I Natl~ PrOduct1Y1tJ Coaneil, fMJIQl&J:\fL21 .. 1 all JUP 
1M §tal 1.1 1114&1 (lin o.w, ),_ P• • 

e (a) •••• P~ •BecS-oDal 01Qu1tt 11l tbe l.nela of Dnel.ep. 
aent 1D 11141~.-1 ilf'M eismDtl A B•dtltlr IABit Yol. 
Vll, ao. 1, l.B"11• 

(b) B Daa e»pt~ •socS.o-&conC.S.c Clasa1t1caUee of 
uiatrleta • A statiaUCal. Appro.cb•, ,m, 14 Aqut 
1971. . 



The aathtllllatieal. stepa that have aenerall.J been 

foUove4 1a the pr1llc1pal component · ana1JSS.S are as 

tollowa (AppeDdix 1). 

At t1t-st we stddar41ae the g1ven data aatJ:b to set 

.tbe eorr•1at10ll aatn.a. R • at.a • i'o~ ·~Batlon, w 
n 

aubavoct the col.Ulii%1 aean tree tbe 1!141'914U8l. Yal.Ue fu aU 

tbe obsenc.tlona C1Y811U the OOllan aJ3d tben diVide th• 'b7 

tbe re-specUve eollall atall4ar4 4ev1ats.o,q. !be aten4al'dlaaUon 

ot :rav data elJainates tbe biasnesa of IICal,.e a.DIS tb• data 

b.-taea o•parabl•• !hen, vi 'tb tbe help of ehafaotel'1at1c 

equat1on (R -~) .ate o, ve get tbe alae valuea ( >-. vaJ.U•>• 
Tek1ng tb• hi;best eS.c• val.ue whicb upla1ntJ' the h1chnt 

"ffd'iatt.on, we s•t the corrupon41ns .S.sen veetor (k)• ~. 

eigen veotQJ." represents tbe wet.gbt.. 

The logic b-ebln4 tbS.a aetb04 ls 'tbet 1 t enablu to 

dete:tmlne a w.cto:r kJlovn aa tbe first prl.Dd.p81 eocapeneDt 

( UneralJ 4ependent on the yar18).)1ea) bav1ns the aa.1taa aum 

ot aquare4 Go.nel.a.Uou witb the constituent 'fat1abl•• W41• 

t1nd1D& caapod. te 11241e•a. 

ln the proceaa ot tector l.ee.dlq tor c•poll1te 

12141cu, tvo eotJ41t10JlS are alw111• taken care of. !beae 

••• (1) All YU1eblea .mOUld be 1mporte:nt1 IID4 (11) there 

should not be blpol.az'l t1 •ona the Yldialea. 

Blpolad. t1 ceDJ'lOt be a bard.er hee u w are 

1nteresW S.n f1D4Uc vel&htace• olllJ DOt a e•poalte 

11l4•x. 



A ccaplete picture ot the wulabl•• aDd the 

eonelatlon ••a are ,si.ven 1D the e.ppelld1z u. 
. !be latent 1'oots or e1aan ve.J.u•• ot tbe eo•~•l.at1on 

aatti~ aHa 

a.-411 1.600 .665 .sao .101 

ttl• b1ghoat Agd Value ls a •• ll vbieh Qpla1M 

48,. 2S vaJ!lt~DCe. W1 t.b tbls the factor 1oad1nga al'e touad 

to be& 

Mea UDdv an • &10 

Soil rat1Xlfl 1D4•x • 0.,.302 

S of (I.A to !CA • 0.60'1 

'TOJmaie of rd. trosecoua fertJ.Uael' for 100 hectares of 

OA1 • o.m 
Bechanise.ts.on lases •0.531 

~· ad•• 1Ata4 1a •DJo1ec1 bJ percutqe ot area 

Wdft bleb J1el.d1.nc yar1etJ to total (0.610) .eDd Dut eaea 

•ecbeniaatt.on 1D4es (O.eas). ADOther alaoat ••• load 1• 

toUDd in can ot pereenta.s• of QA1 to fCA• ~us we t1n4 

tbat tbt ~rc•ntea• ot area UD4v llYV 1• takillc the top 

poa1 tloD 1a espla1n1q tbe productt.oa. 



Frca tbe pl'ev1ons •eot1ou 1 t is evJ.cSct that 

(1) l1e14 has the bS.gheat efteet on qzo1cUltul-al povtb, and 

(11) ettect of ana W'ldu high Jl.e141na var1etr ia the hicb•t 

on aar1aultuJ.-al pl'Oduct1YltJ. 

In thla aeet1on an att•pt hu been ae4e to esplalD 

the Y81'1at10l'l8 1a uea w:der b1ab pel.41Dg warlet.J \tJ suae 

variable•• For thla pupose, e1eht Y81'1ablea ue aeleotad to 

explain the apatlal. var1aUone of pe.rcentqe of Bl:V al'ea to 

total cropped area. !bese venablo ue aoil ••UDc illde:r, 

peJ:Oentqe ot IJ'Oss area 1tr1cated to total eroppe4 uea, 

tODDa&• ·of D1 trogeou t utlUser per 100 bee we .t czooaa ••• 

1r:r1pte4, a..mar11eatlon i.Jl&StD t r•• lleatal'e pOdaeU.Yi t1 1n 

aoney teJ.'U, percentese ot epicUltuzel. l.UOUI' • total aarl. 

cUltural vortu, petaenta,e ot I'Ual. adlecluled caate t. t•t~ 

rUJ'al popUlatl.,a a.lld percenteae of l1 terate popul.aU.oa to tetal 

poJ)Ulats.on. 'lbe first one· bel.Qn,. to emroraental.t ••coltd 

three are teclmolo,S.Cal e.nc1 r•ta •• 1uU. tu.U.onal 1a nawe. 

~· J.Ddapelldent 'fel'1a'bl.• 1• oalCUlatecS bJ tald.na tbe peroen. 

tege ot the Sta ot blsb J1•141na var1etJ uea Ul2der r1oe, 

baj:ra, aalae lill4 ldleat to total cropped area ot the ••• eropa. 

AD att•pt Jlu been ace to ·~laiD the l'eaeon• for tale cbcd.ee 

of the vdlelea. !bia •tudy 1s baae4 on tJt• Jhr lr10.71. 

-·· 
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l''ov oeeala •• ehoaet~ OJl tbe 'basis ot tbe sp~ea4 

'Which <i<~~S.De.tee tbe area Wider blah yieldlns 'td1ety. Jov• 

1a avaS.leble in Ba.ryana but 1t 1e caittecS becaw.e ot 1ta 

neaU81bl.e ahezre in Pun~ab• !be 'lal'lable 1s taken ea d•pebd41Jlt 

'far1abl.e. 

Spread Qf area UD4er JiYV' 1a au ettect of the illter. 

action between aan and nature. !be natural. env1r0Jllll.•nt e:aer .. 

c1sea lts i.Dfl.uence tb:rough tbe Yel'1at1ons .1n relief a.nQ acd.l. 

and in the llbol.e set of ellaa:U.e pal'aaeters. Dle htaaan .ttort 

la constra1ned bi' J.Datltutlonal factor• aDi'.\ levels .r ttc.bno.. 

losiaal devel.Opaent. ifbeae tbltee 1D.teract between th•aeJ.vu, 

ottecU.na tbe apread of titf anci cenerate vas-1aUona ln apaee. 

Thus recional. 41tt•ene•• S.u hYY :r.t'lect tbe aap1 tude en:l tbe 

nature ot 1ntuactlon •one theae ~·• factor .. 

£acb ot theae r etOtol's act on tbe spread of Ji~V 

crops 1a 1 ta 01111 ver. Per.aeablll ty, 4•11'" of veatb•:r1D& and 

aaturl\1 terU.Ut7t topoczoapby1 tuture 8lld atruoture ot ao11JI, 

degree ot ·euaauc atd.t.ala1UtJ, al.kialJ..n1ty have d1r"t or 

1Ddlreet ettect en '&be cUlt:I.Yetion an4 aUS.tab1l1t7 et blab 

y1eld1nc var1etJ of 4ltfvut cropa. 

iialDtall • auch baa no J.apaet on area Ull4er tbe 

blah Jl•l41na Ya:ri•'tl• 1 t la the that vatu la a auat tor 

HIV. But 1 t needs vater at eertaln •tac•• of crop caa•wth. 
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ID41an aol19oon ls not at all dependable an4 ode"nate S.n aoat ot 

the Sl'eaa. 1 t woUld be fooU.ab 1t ODe ~rtM.ades one• a BYV crop . 

upon tb• aYa1lab111 t7 of J~eln vater• on thi.a baai.at aaa1nt all 

1a not tak.n u aD esplanator)' Yarisbl.• vbil.e •oll. rat1111 

1n4es be.s been uaed t~ the above atmt1oned qua11Uea ol soil. 

water, sueS an4 tvt1lJ.se. ~ trio eon'tri.butea 

the eot-e ot ~eld 1ncl'•a.s:1Di technol.ou. !Tad1Uonal una• 
t1on1 tr841 t1ona1 seeds- and no tuU.Uzv • thia wu the pattern 

of api.eUJ.ture t1U at::~u-.1 

2hne tbl'" are c1ose1J1atezc relntecs. CJn• baa to 

be e2J)lo1ned by tbe other tvo., 'Jbel'etore, two Ya1-iabl.u • 

percentage of pose area 1zod.gated to total cropped area 8D4 

tonnage ot n1 troaeoua t ertl11zer p•.r 100 hectare of poaa 

area irrigated, Qe teken to espla\n tbe spread ot aree. WlCler 

hlgb ,S.eldlna •m•tr. 
There are stae other technol.oglcal f.-tor• Yls. uae 

of tractors, u•e of puap seta, use ct peatle1dea, vee41c14 .. 

ete. ln tbla caae Olll.J mabu of bactora aDd P•P aeta •• 

uae4 u a aecbaD1uUon 1Dlu, beeauae ot tbe aoD.aw.S.1ab1l.1tJ 

of data tor other taeto••• 

Use of .HtV d.epeJXla ttpOD acae 1nat1tu.t101\al. tectora. 

saeUaea tec:Jmoloa1eal lnDOYaUona t.S.l whu oul.t1watora ar• 

reluctant to cop\ til•• ftl• aoclo-eccacalo aDcl pol1Ueal. 

perapectlvea abow the ltacqroUIId of lDdien eUl.U.vate~• eD4 it 

1• retlect.S b~ .18114 taure •r•t•t aYtJ'a&• ~a• ot l..ad heldiBI 

1 oUdblr sa, A i&MIE liiDUS (1976), P• a&a. 



ana OMte-tribe atf1l.1aU.on, banld.D& fac1Ut1ea aDd Uterate 

aDd tl4uca~.s popUlati.OD. Asr1cUJ.tural labOIU' 1a J.aposetant 

both fl'Oa ecODad.o and soeiol.ocJ.oel, po1nt ot ¥1ew.. lt la an 

lapol'tant econad.c factor because 1t 1a ouectlJ l'alatet.t to 

produ.~U Y1 '' eDd 1a a11 Saputant aoclol.o&lcal t aotol' beeau.ae 

1 t 1a related to 'tale laD(l tuue or l.all41esanus. .s:eepiD& 

this in a1nd two varlables aa-e a•l..ctecs. Dl•ae area (1) 

Percentage ot qricn.ll.tu:ral. labour to total qr1cultura1 

workftt aDd (U) peroentasa .. of !'Val. acbedule4 cute to total. 

rurel popUlatl.cm. SChedUled caste popUlation 1s an 1nd1eator 

of social. 4epr1vaUon opero.tlD.s aa an 1nat1tuU.onal eonatrainta 

on the efteets.._e •apl.o1tat1cm ot e,p-ieUltUal. reaouree baae. 

!be ovea.U eeon•S.c con41tlon of taraera 1a aeaaured b7 

calcUlatlq pr0dueti:t1t; in aone, t.aa. lt J.a not ·tb• 

potenU.al alone, teraera auat kftow 'the uee ot BYV 

end bow to ••eu• the scd.l, the aetbecl et acnd.nc eD4 the 

beat pa-oeeaue ot huv .. uq. Tberetol'., edeated aDd 

l1 t~l'ata pei'Oelltqe to total population 1a wo t.aten u a 

poaa1ble eaplanatorr tecto~. 

Wba tbe biab J.t.eldlns Yari.etJ ot euula •• l'aiaecl 

OD the t1el4t tbe t1ra't tbiDC tbe ttnl' couddera .La tb• atatua 

of aoll preaent on tbe laD4. A ••1•t7 ot caueaU.ona c1•• 

111 b1• a1D4, u 1'ecect• to tbe proapecta ot auoeeuful e.reppiDa. 

la the ao1l tutlle •aonah tor oUl.UvatJ.on of bleb 7.t&41»& 

OJ" h)'br14 YU1etJ7 Call 1t bear tbia CrOJ)7 la the •11 v111b 
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Jd.gb poroad.lJ tbat the plant roots CaD pow a.td develop 

ar,t1sfaetor11Jt Does the soil poaaes• tb• properts.eo .for 

etoriug tbe moisture supplied tbi'Ofllb ra1nfa.U or .S.:rr1cat1on 

so that tlle crop 1s ralacd v1 tb alrdan• of labour end ooatt 

Are there a.DJ haraful. cond1 tlons pl'eaent which aa1 ~feot 

the normal grov'tb ot the crop• 7heae and a n-.ber of other 

queaU.ou •• posed 'bat 1t 1a verJ c:U.tti.cUl.t to a•aaure tbeae 

points e.nd br'1ns them to a .td.ngle 1Ddes. so11 t el'U.li 'tJ 

results frca p.bysieaJ.. aJl4 ehanical. coD41 U.ou of . tbe sell. so 

1 t varies spatlal.l.J vel'j w14el1• k8111 acbolara Vied to t1cd 

out s•e 1n4ex f.or eoil terUJJ;ty. !he soll rating 1ndea: aa 

prepared b7 i\67 Chou.db.lu.'18 bued on stor1ea aetbod b.. 'bnn 

taken for tbe present atl81JaU• 

1 t s.a aaa\1P4 here that b1&bel' tbe aoll. ratlna 111dex 

.bieber 1a the spread of area UDder ll1cb P.•l41na vul•'J• 

Wilot.\11 
AVa1lab1Uty of peeDDial 1l'r1gation enccuapa the 

tamers to ed*Pt aon ac1.nUf1e tecbld.qun aa vell aa 

1ntena1ve oUlt1vatiGD. It prov14ea b1a to uae the b••t 

CiUalJ. tN of h1ah Jie1411lg YerieU.es of eeeda at 'tbe rtcht 

Uae dd to reap the bic&u auglna of prot1t. 3 !be bald.o 

water reqUlr•ent of tbe vanou craps 1a tbe •• total ~ 

the vr1ter l'*lu11'ed to:r p1'apuat1on of t1e14st percolaU.oa 

2 ~ Choudhuri, lh . d.$. 

3 R.C. Aro:r~ BJ'¥.-:Iili!' 4moiJ.SIII lad 6Uitd IICiRI 
(Mev D•lblf 6 1 P• 



enci eYapouaup1raUoo. 

PlaDts need cert.stn taount of vatu at o•r'bln ataaea. 

Faraers of lnd1a cannot aeptU'lfS upon the Yqar1ea ot aonaoon. 

Since xreir.tte.U i.a no• al.V&~s ~.Uable aDO that too not Opti.ata, 

en arut1cial. tael.iD8 ot vaterJ.Dg ia nec .. aer)' wb.lob 1n other 

words 1s known u 1ft18at1or.a. •w'1 thout watel't tbe ae«ta of 

peeu ,.eyol.Ution will not ceft\1Jlate1 JieO 1n J'1gbt Cloeea au.t 

have prececSence over a2, Pa o6, JtaO a1l4 · otbu nutrs.anta.•4 
I 

P1tterCtt pereou aecse ••••rel ·~·· em the povtb 
ot output. lt 1a buloa.UJ 1ft'1caua which help• in .SopU.on 

of llYV aD4 'thu• hlcber ou~t. 6 

,ueDtlt1catlon ot 'benet1 ta frQI lnJ.gatlcm. ia not 

... ,, as (1.) orop s-eapoue to in1sats.on ls depe114tmt lergel)' 

on weather condi tiona, aJJ4 (D) the U•ine; ot 1rr1aaUoa 11 

often ao:re crucial. tban the total quanti.'' ot watv applied. 

Becaue of ••• lla1taUons, \he pen•tq• ot p011a un. 
aat.N al'ea t• cJ.'UI oUlt1YaW area hu been takeD he,..e al all 

e2J)lallatol'J Yariul.. 1 t 1a e:zpeeted tbat 1:rnaaUOD 1• 

d1ztectl.J l'elate4 v1 th the ••• UD4ezo blab Jl•ld1ttc Yal'1.et,. 

I'M~~ Ill 

• s. sea, A. SIMl IIEXIIS (1116), P• 201• 

& (a) A. Vlabve.aatb, op. e1 t. 
(l~) P.P. P1l.lal •~4a a Planniaa '!udetleka to~ 

xmaaU.OD k llee 1n Jtuala" Allal»i'NU. DtSII-"11 
il iiA&• Apl'11 UQ. 



sld.lltUU7• 8Jl4 t e4 a4equatel;V U tbeJ are to talf11 the 

rttomJ.se of a J.~1cher harvest. 6 7be use ot tert1Usua, ap.-t 

frca 1rr1aaUoa, 1s recorded u one ot tbe qule~eat we~• of 

1ncreaainl procsuets.YitJ ot c~.? 

G01l.9 on vbieh r1ee 1a cultivated 1n lndla en eon.. 

td.dered to be sener8lJ.r 4flf1e1ent ln D1 tropn and aoderatell 

4et1o1•nt in phosphorous but wU suppl.led v1t.h potub. Dle 

u.ae ot ferm-yal'd aamtro, CQIJ:H>at, cd.l-Cakea, flab aaDUtt *• 
tbough ptte'fal.ent, have not appreclablJ' lUted the aoll quallt)'. 8 

contents ot the eoll. aboUld be ts:nel7•e4 1a relation to tbe 

requll'•ents Gf tbe pcti.OUld oropa poe an4 necessal'J 

t erti.lJ.••r• should be provlciea. 

!here -· aeJlJ studies on tbe bigb. fez.etllJ.stl' J'ea

ponae ot · h1sh ,S.el.ci1n& Yad.et,. cropa r•o•• 41ft ennt 

qnanU t1ea of e8CD nutrient tr• the aoll. tia JJU.tr1ent 

••o'fal by oropa trca tbe aoil 4epen4a on tbe ava:l.181l1tJ 

ot nutrients in the •o11 aD4 on the nature ot the cropa. out 

ot tbe eaaentlel. elea.nta 111VO&Pt pboaphorou• aPd potalh 

ar• r-.ov.s. 1n wae Qtte.nt1Uea. ln thia etU4y, 01117 D1tre-

1enon• fert1l.1au is taken 1nto cona14el'aUcm. !be ehoae 

'f.S.abl.e 1a touqe ot r:d.troco.on. fe.rt1l1s•J! couauaption 

per 100 lleetares of pose al'•a 1n1cata4 (GAll 1n a 41atr1et. 

I s. sudld.r, IP• liS. 
? u. S1nab, s.l. F..ehe~.. s. R. Bapat. &»· AS· 
a fwU11•u .usoolaUon of llldia. lSU.Il,R Il'ftM 

ltlUSd CUAI il iDa'Ura (New Delliltt97S t P• • 
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The phosphorous end potualqa f ert111zel'a eJ'• cal tted be.re 

beea.use 1n F~ab em li&rJ~ l'egl~• y and 'aOs ar• appllect 

alonB u1 th m. trosen. 
It ia expected bel'e tbat thee 1s dl.J'ect relation. 

ship between 'the f.UJJ.s•l" collSUilpti.on and the epread ot 

hip iiel41ng Yar1etJ area. Tbel'e are aenr •twu.•• obprvlns 

blgh correl.atlCD bet""n t•l"UlJ.zn couaptlcm and ql".loUJ,. 

tural pl'OdUCUfi. tJ• 9 

K-.chon1aaUon ill its broa4 aense, een be defined u 

tbe use ot laprove4 tJpea ot ~tool.D, antaa1-4r1v-.n Japle

menta en4 power-drive& e~ulpa•nta.10 1t i.e not a duect hpot 

but 1s 1natrmental 1n te:l.elng th• apl'e8ds of ••• Wldv liYV 

seed a. 
Both men-power eno aDlaaJ.-poveJ' bave lena been uaed 

tor 11tt 1rr1aaUon. aut the, •• be1ll& Stapt.ctlr replaeect. b7 

dlesel. ensJ.n•• 8DIIl •1ect1'1c aotora llhiell are tutu, cheaper 

en4 of eourae, teebld.call1 aOl'e su1 table vben vatu baa to be 

lU'tea trca a ••uU:telJ creater 4eptb. UllC• en q1u1 



cU.e•el or eleatr1eaJ., ia 1nuoduced aa a pJ"iae acwer, s. t can 

t.• put to a maber of othezo uaea • to drive tbreabe•• cl'1D4•r•, 

ebatt-cutwz-e and otb•l' aecbaDlcal us•• 
Hi:¥' not ODlJ' glwea b1rb 7l.Uat bta't dou ao v1tb1n a 

auc.b sbo .. t per1o<i; ai.DCe lilY srowa 1n short csu.raucm, ei)nU.. 

-.ous croppiq eea be eta~Jted. As au.ltlpl.e cropping •preada, 

U.olJ.Des• 1n baneaa.ns, UU•a• and plallt11'18 beccaes a 

cr1Uoal tac~. LOss ot Ua• betwell haneauna a aatue crop 

an4 planUq e new on• anna a eorJ!e&r>ODdiDc loas in ten&a ot 

output an4 :l.noQie. !be tJ.m• oouuai.nts v1U p•raiat n•n 1t 

there 1a no labour eonctralnt. .Faza aaobiner, vlU be n•edad 

to do a ntaber ot crJ. U.cal Jobs relatln& to baneats.na, 

The BYV ueda mach1neJ'f tow eJ~ottutJ' nason, ••· peat•r 

prec181on 1U eultul'el praotloea. To acb1ete opt1wa r•auJ.ta 

of tbeHYV, te .. tlJJ.sel'e flboUlQ be plaeed at r1abt Ua•t at 

1'1abt 4eptb., In tbe pleftt proteet:l.on aeuUJ"ea too, aeehuleal 

epra)'era ab4 oth•r eqalpaenta enab1• tile f81'11•r tG appl7 

p•atle14es \Ud.toJ'al.J 1n correct 4oau antS at rlpt Uae. 

1 t is ole• eoqh that aacb1AUJ auat ))e rep.M14 • 

aJl eaa.ntlal •l••t to~ the ap~eld ot bi.&b ,S.eldlDI 'fdletJ• 

!be prueat stUd)r eonaldea OlllJ llUUer ot tU..,.ll-.1 

P•P-••t• end ma'be of tracto:ra to ~epJ~ueat aecha»iaaUen, 

•• ccaplet• data for Oft17 tbu• tbre• vu1abl•• •• aYal~l .. 

Mlabft of tubeveU./paap.aeta and mallei' of UacWJta d• talt• 

••~aratel.J to:r an 1DdU, u tbe1J~ .tl1c1eD01•• 41tter aoelle 

5heae '""' ere put tocetber aD4 apreaeed i.fl an 1D4ext eaUect 



aechanlu.U.on i.nda_ lt 1a tolDld bJ •d1y1d.on by aean•U 

aetbod. Jl&n1 a41C~an1ca11mpl..eaent• Uk• t1lJ.us, r.aperm, •pr_,.. · 

ers, aDi tbresbva 11.\ich ue also 1144•17 belnc u•*'• a:re not 

1nel.U4ed bere J.n tbe foJaUl.At1on of in4e~ for laCk ot 
4ata. 

It 1a expected that tbe h1&llU tbe aeehaD1aaUoD 1114u, 
/ 

tbe h1gher is tbe adopt.10D: ot h1gh y1eld1Da wdletJ. A 

study bas been llUi!lde relat1llg meebanl&a.ti.OD with earicllltu:ral 

produet1v.1t1.12 

Pl'o4ctet1v1ty, u a aeneral. concept,. m&~ broadl.J be 

d.t1n-ed as the eft1c1ency w1 t..b wbl.eh Jteaoureea are convertM 

into cooda BDi aemcea. 1 t can be e~reased 1D c .. a of 

apicUlture, 1n tbree waya, (l) \Jattpnt peJ' tUd.t ar ... ()'1el4)t 

(2) output per aan-.bou, aD4 (3) Input-output raUo. 

1& tbls atudyt pro4Uot114tJ ot all. crop• 1n teaa 

of rup••• pc Ull1t area bas been ealelllattld tor Ule ,._. 

15110.71 at tbe d1etd.ct level. .Input figures eno outpu.t 

p•r aen ho\U' data are not: ••J to aet. ~Jn. the otbttr h&Dd1 

13 pr1ee 8114 ,S.e14 ot tbe CJ'Opa are etdlilJ aYallable. 

11 A• XUD4U1 Ill• •• 

12 Matlonal Pro4uet1Yi'Y COUDeil1 to. dS. 
13 Pr1e• of ditt.,...t cropa ue taten trca staU•tS.cal. AH

t~aot pub111Jbecl bJ 01netorat• of leonoat..c aiJ4 staUatioa 
of the l'•apect1ve 'ao.u .. nta. 



Blare aJtce &any crops 1.o a cu.astr.tot. ~etore1 71•14 
Pft b.etare ot eaob crop ie •Ul.UplJ.ecl b7 tbe prlee of tbe c~op 

1n tea• ot •up4t• ( ... 1» appen41~ Ill)• '!be pz1oe take~at 
116 here, 1a neneat rrJ.e• ot PunJab aDJ HUyaua state. 

Dle p1'04ueU.vl t.r 1n ru.pe.. ahova th• ovuau _.,Oilo

ld.e con41Uon of tbe feraera or the 41etr1ct and 1t la 

aaauaed that tbe better the eo~c eapao1t,r, hl&:ber 1s the 

estent ot liXV tldOptl.tm. 

AlA~~ Wttlall 
liau» ~our 1e tbe pd.ma17 factor lo~ produetloa 

S..n Uadl tlo.nf.\1 q~ioul.tural. process. .Banpovv la used 1n 

aof.\el'D ap1eultu.Ht 1D t.be <lU'tuut •ta.c-• of 41fteHDt 

crop cUltl9e.tloe tor aUl.Up1e eropp1JlC ~eh 1• an etteet 

ot .introduet1on ot blah )'1eld1D& war1et7• 

ln V:t• fth1 worlcS.lt& tone .t.a lDdl .. the lli.IUe~ of 

eult1Yaton aDd •other liOJ.Iter_. (.nl•aa• eto.) has decr-.s, 

tlib11e the...,. or aancultUI'allalltouua h• U.plt1eaDU, 

1aor-ecs.11 

H v. bue tK• tbe hu••-' prl••• .S.nc• s. t l.a t:bia pnce .,._cl'1 the b11l.k et t.b• tea•• eeta.u.r ..,» lac•• .
lllble.b da\uld.aea ~•• 4eela1oa t•r the ant •1111111 -a. 

u v.s. v, .. , •stl'uetuel ChaD&• .a Apicul.we end tbe saeJ.l 
l'aa s•e•~•. P2ul4eDtlal Adell'•• at ._ ?tb .AUQal c-. 
t•J'eaoe ot •• QuJuet ~· .UaMiatloe .beld d4el' 
tbe eupleu of au .. Jl80ha l:elYaal Hall4el, YalaWt 
lS liOY .. V 11'11. 



ftle t.ncr_.• 1D nti!Jl)er of qriotUtural labourers 

1181 be 4ue toa 

(1) a natuel1Dcl'-.• 1n tha popui.a.Uon ot UM 

labourer• e bowaeb.ol4• W'ld th• lack ot alte:rDaU.ve •plo.)aant 

opportunl U.u tor tb•J 

(11) tbe 1ncrea8& J.n the number ot f.Wzlcu.l.tuel 

'WOrken coUl<i be due to rise in tbe ntabel' ot the d1epossesa.S 

t~t~.aU t aaeras 
(W) t.b• inoreaae u the nteb•• ot ag:r1cnl tuJ.tal 

laboure.ra coUld result trc:a tbe feot tbat addi.t1ollal worken 

eoul.4 not get aaettUate eaplo1fllent on their ovn 18ZIUJ; 

(S.v) the ineJ.teaae coUld al.ao be due to tbe tact that 

artisan~ aid other w.rkera 41.4 not aet enougtJ. aplo)Went ln 

their t»edltlonol occupaU.o.na aDd 'tllel'ef0l'e9 Jo1ne4 the renka 

of tb• aar:J.eUlturel wor~c.u-. 

!hue •• Mill st.wU.es tib1ch allow that the ll&hter 

aba~e ot ag:r1clllturall.a'bou.r leada to hlpl' pJtoduet1¥1tJ. 

'he tara •euac•ent $tud1es conduc'hO 1n ?snJ avu d1aVS.ct 

4ur1.DB 1966-6'1 plae• e4d1 Uonal d~ tor labourer at • 

due to 1atro4ucts.on ot aev paddy Yerlety• ADf-27. the attldlu 

eetlaate tbat t.be labour l'eQuir•.a.ts for h1,tl Jiel41Jll 

1rrlcat.-4 enps 1s about tbr .. t:Laea tbe labouMnput tor 

the u.DS.rr1pted eropa. 16 If tbe labour force 1a not a'lall.able 

at tbe J"e~ulre4 lftel. an4 at requiJiecl Uaet the uae ot HYY 
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•87 pe 84vea-aeq attectecl. 

A brlef J30te i.e being aa4e t4 tb eOfteenvaUon ot 

ho1d1J18 ln cU.tf..-ct a1ze claas•• wltb ....... u uea 1r~S.cate4 

1n appen41~ If. tie aapeet is omlttad froa tbe aalD atud7 

anm.1nc adoption of tec.tmcl.oQ ls s1a• neutral. 

la ttd.e atu.dJ1 t.be agr1eultu.ral.labou S.e t.Un u 

a percentage to total. egr1oUl..tual wo~k•J'• ou b~-potheals 

le that tbft-e 1s a po.S.tlve &'elation betweo tb• aancu.ltural 

.lab:ou eJ'lQ apr•at of .h1V &r'ea, 

§giJ~ •• itMSt 
lndi.aa eocle\J 1a tnte-el'Oueet bJ a utwrk of 

oaate. caa<t.t• 1a so aueb prnalet 1n IDtU.an W.J.la.&•• tbat 

1 t roots 1Jl aooe Gf clcants..c and aoela.l lite, eUltu.rel patterua 

l!llld. oceupatlonal. cbuaetmats.cs ot tb• p•pl:a.17 Sberetore, 

1t %'00ta to earlcUl.tuzal 4eYeloptt«m\ al.ao• 8cbe4Ul..S e•te 

~epreaent tbon co•md. t.ies lllhleh auttu u baYe -.tt ., .. 
tr011 1ntouchab1l1 tJ ill ene toa or other. Cld.dlJ bJ blrtb 

or caste osa b7 the pntHd.on ..Ueh \ber p~aoUce aDIJ haYe 

been aublect.a to IIOCial d1eab1U u... SChectUl.M Vib•• 11Ye 

1n a raote ••• ot 11101ats.oa b aozoe or 1 .. • a4tCl.Ualoa. 

!be)' •• ••~"1 aueh ~aekVaN nen t.bou&h tbeJ plaJ an illpos-taa.t 

role J..n qrleu.ltarel .et.I.YiU.•• . 

1 t 1e .... t.bat .chedul.*l o•te aDd Nhe1Ul.e4 V11aH 

people 4o not 'tlaJlt to take tbe au for u.e ot BYY u _,.J 
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-are tl.AaDe1oU1 pool' ena be<U. Uonal a1tl4.S. 18 

la Pon.1ab ell4 liarJetaa o~J17 ecbedUl..S out• poptalatlon 

1a toun<i ··abQ not tb:e ached~ bibea. Aceol'dlnc to 19'/1 ee.nau 

tbe popUlatt.ofl ot aehedUl.e<t cutes in PUD~ab wee about V4 of 

the to~ popUlaU.ou of the state. .Koat ot tbe ach..SUled 

e .. tea U.•• in nzel. areaa aDd .follOw hu.U.tuy ps-ot•al.ona 

Uke sboe.aalc1rti, 1eatber tanDIDst wee.V1ns1 seaYeupq etc • 

.tiabe.ra ot tlleae cutea hsYe alaO '-ken to cuJ.UyaUon either 

u t.nants o~ ritS q.d.oulturallel:toUl'ezo-. tmJ.1 a •alJ. atabu 
of' auc.h oul.t1Yetora poaaus J.am of t:he1r o-. 

18 
la ttd.a 

stadJt 1 t la saatae4 thet anea l4 tb pod peztcentaa• ot 
scbectul.ed eaate •a.J not abov 1:4&b adOption ot bleb ,S.eldina 

Ye.ri•tl• 

tbe illp:ov.ent ot t.ehdcal aid aaaual llk1ll 8lld 

duten:t7 4U'1•tllll trca ectueet:Lon, ball it• eeoa•Je retu:rna 

tbat iapnve eu.ulaU.'fel,7 ..S.tb tile btroducUon 8114 41aa-.t.. 

naU• ot ..sueatt.oa 8lld teobllolou oaretull.J aiJut .. to the 

r•(iuil'aent. ot a4YOM1Dc ql'1CU1 We aDO J.DdU&UJ• &O .lklacat.S 

11 •• ICODOidrc Ad'fl•• to GG¥a.-t ot Pta~.a., Cblll41aalb. 
IIST1A:r1Malt. 111\a~ ICn EIIUM (1871). 

11 l~d•t P• •• 
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an4 U.terate persons .bel.p the 1U1terate, 1mloeent toraera 1n 

'br1ngS..og conae1ouaneas about acivaaeoo 01•tllo<1a of tflNl.na. 
A positive assoe1at.1on between. IJ4ucaU.OA an4 eancu.. 

ttU'al g.rowtb nu 'been eatal>lJ.ahecl by aevel'al a'tudlea. 21 

lu case of use of BYV' 1 tbe •~tendon edueaU....n shoUld 

have been take S.Oto eou14eratS.on. Extemd.on ecluoa.U.on helps 

tbe termers to eon'fert the untel.t nee4a to felt need. !he 

ntl!l~er of d.onatratlons 1!JOUl4 have been very auch appropnate. 

nut data are not 1c. hSJ ••ncb. 1» tb1a stu4y, th• p•roe.ntac• 

ot 11 teste 8114 educated peftOJ'l to to tel. population baa bee 

taken. Die hypotheala tm4er1Jing bere is tbe hl.cber tbe pel'

centqe t4 ..Sucated and Uterate people blper is tile ap:r..S 

ot lilY u•-. 
i&I!Jik»!Jt2DJ ,g iodlllltl 

A spe,U..aJ. a1atr1but1on of tbe e~laDatorJ variebl .. -

are gtvc b•lOv ln oMu to bUS.l4 up the exp.).sDatlou t~ tbe 

reJ.aU.onabi.pa to tbe depadeDt YU1alt1e (!8le &.1) 

21 (a) Lli• Cbouelb1U'7 and K • .kabfd'aJa. •Aeoeptanee of 
lllp:ro'f'ed AD1cultual Pzoaetloea eDi1 tb.S.r D1ffua1en 
.-one Wb .. t <1Jt01fft•, s.n Pell .01atr1et ot B&J••t:ball" 1 __ _ 

••• z~JK~M tt. 611'li&UarU,.Immsal "' vo1. 21, .wac. 
(b) !iCAU. •ractoJ~a AtfecU.n, J•U.Uau cona-.ptl.on" 
(Bev Pelbl, 1867). 

(C) N.E. KW •lducaUoa ln. Fro4uct1on a !he Caa• of 
ID41an AgricUltural• £1!111S2s&&Sit octobu.OeeeUer 10M. 
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a!dliSil:ll 121 ia&~s~t ei i!!Uilta~IDS. :eD:Ula - ;a.m 
·utaGIC1 'I o! fiyy -SOli I sa an iCfi8ll: U I s· I l a ~ l .i Oil i of . _·~ .t'1 Pttr Q tl• ol' W• 

to total l'&UDJ to JtaOUDt niaa.ii tare pro- lab. to rural U.t. j 
eropped 1-D4ex !CA of ter- Uon duotlvl. t7 total. s.c. ecluoated -- t.U1ze~ 1D4G:Z 1.Jl- II. SCI"• to rop~tion 

~~ ..... w-~ vorkeJ' total 0 total 
QQI'4asp1U' 44.63 72.0 56.1 G.eo 1.31 l3,aas.73 32.68 22.17 M.m 
AmrL~ 69.39 73.60 M.O ... sa 2.40 18,860.01 ae.63 26.93 36.32 

&apurtbala 62.60 ?a.ao 82.2 ... 7'1 2.M U,S&6 .. 73 25.03 26.78 3&.70 

J'Ullun4U1' 66.2& ?2.&0 st.a 6.73 ... u 18,?'19.48 3S.M :rr.ao 41.30 
tioatd.erpv ao.a. 76.20 as.o 6.'14 a.ss 15,231.34 29.C» 30.&7 40.18 m 
hUpU 27.SS ?2.20 a.a 6.'13 1.43 161312.4D 25.26 23.81 :rt.l? 

J..U4ble:oa 68.81 72.20 81.7 6.6& 3.21 a,a01.sa u.aa 30.83 42.63 

Feow•pu al.M 76.?0 82.3 3.2& 2.00 1?,?63.?a u.sn 81.37 fl1.18 
Bhat1n4a GO.SS 60.40 76.2 a. a 1.18 16,292.53 29.71 28.18 a.eo 
sanc~"u M.G. •• 40 81.4 a.1a 1.70 17,023.44 ••• 26.63 at. sa 
Pats. ala so.ao crr.ao .... 4.10 2.42 23,3&7.28 3&.43 zs.cx; 31.61 
lii.aau 48.11 ee • .ao ••••• 1.61 0.36 a,m.aa 13.63 48.83 3&.51 
fiObtak 31.18 fi8.40 40.3 1.73 o.a& ao,OM.oo 2S.SB aa.&e 30.78 
aura-on 41.28 •• 40 ••• 2.68 1.7'1 16,366.21 18.40 37.23 m.u 
&:araal. 42.31 67.60 ?o.a ••• 2.28· w,?M.26 44.80 48.30 al.81 
.Aabala 31.13 ?2.20 ••• s.va 2.36 16,681.80 38.49 61.25 as. a. 
Zlncl ••• &&.70 63.7 1..21 o.ea H,&ae.G 22.&1 ..a. as 18.81 

··~ H.H 68.40 a.e L?8 0.80 §896.4& 16.96 31.92 26.03 •- • .-..a 70.11 rs.87 .... 1.91 1?,010.81 29.23 ·3t.63 31.88 
stcl. Dniatloall.+a 4.al aa.u a.• o.ae 3lt".76 e.ae l4.4t 6.76 c,y, aa.a l·ll ••••• f7eM 4&ia17. .ta .• RldZ aa.rzd, m.a p 



PUNJAB AND HARYANA 1971 
PER HA. PRODUCTIVrTY IN MONEY TERMS 
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Ia,. bAMBI &Dir.a 
1 t is alaost unt.f' om tbrou~out tbe reat(,tn1 tbe co

.rrte1ent or vnrience beillg e.lo per cent. u1atr1cta of 

runJeb are ot hAgber illdelt vbi.l.e it 1s l.ess 1n caae ot 

cU.atncts r.4 l~.ar,-... aab.n4raaa.rb bas the lowest index 

(lo.~) (f.t.s. 10). 

'Ib1e 41apad. ts for the variable is toU!Jd to 

'e very hlgh. The e. V. 1s aa h1£I.t aa 56.G£6C. ~e.l'e are 

aoae c.U•triota ¥18. Aar1t88%,, J.Udb181'lat .aepurthel.a, vbleb 

obow ao~e then B~ aJ)4 there e.-• ecae 41atricts Uke 

M.allen4ragQ.b lllblCb hcV9 OnJ.I 8.~ 1s-r1gateti ei'M to totol 

cropped taea (t1a. 1,1)• 

u1apu1 tJ .suo to tb1e vulabl• 10 ol.ao prett1 h1ah. 

!Ihe c. v. 1s 4t.~. ui.etr1cto GU4aspu, llOabS.arpar, hupa:r, and 

Ullbala JJ.e 1n the YUJ b1gh oateaol'1 \.bile .tii.asa:r, aohta&, ant 

J1n4 ahov VUJ J..ow wa• ot tut1l1sua (111• 1~). 

ts MJs:SKL21ROYQU:rJ.Sz &a ear:• 
Verr h11h per becteH product1Y1ty 1a ann 1D 

....udblalla and Fatlal.a 61atr1ets. Qlrdaspur, Aarl taar, 
Kapurthala, Loab1arput"1 RUpfd"1 Bhat1l'ldst Qagaozs, Aabala dd 

J1DCS lie 11'1 lov category. lta c. v. 1• found to be 21.421 

(11&.14). 



PUN JAB AND HARYANA 1971 
0/oAGE OF AGRIL. LABOUR TO TOTAL AGRIL.WORKE 
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PUNJAB AND HARYANA 1971 
0/oAGE OF RURAL S.CASTE TO TOTAL RURAL 
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PUNJAB AND HARYANA 1971 
0/oAGE OF LITERATE AND EDUCATED POPULATION 

TO TOTAL POPULATtON ~. 
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IUfiii&ldi& Iaiii 
"u1 ta o high diapar1 ty is seen in ease ot this 

vu1abl..e, 'llle eoeff1c1e.nt of variation 1a aa h1.gb as 

46.87,;. u1str1ets wbich abow very h16h are l.apurtbala, 

JullWldu.r, Bol'Jh1arpur, l.Udb1enaa end ahow1ng low are H1saar, 

f•ohtat,J1.b4 and· Ke.betldrqal'b (flg. 12 )• 

fhe a'fti'SCO perc•ntace of this Ya:ieble is found to 

be 29•23• n&ttY • sre 41etr1ets like Karnal v1 th aa hJ.ch u 

44S wb1l.• 41atr1cts Uk• neben4J'~h show ODJ.y 16.-. ~. 

d1apu1ty in teas ot. coetfloient ot variance 1s ft~und. to be 

23.4?S. 

!be ccbe4Ule4 cute popUlatlon 1a qtd. te bip 1D 

eoae d1atrlcts like Mbel.a (61.~). u.n an •••ac• 1t 1• 

found to be H.63S 1t1 tble rer!on. Aabale, B1••• l1e 1D 

the b1&heat eatecor.v 'Wld.le GUrdldJt)ur Uea in the lcnHtat 

ee.te8ory. !be coeftlcS..nt ot Yar1eooe J.a 33.1" (111• 1·&~. 

!be aver ace pe~centqe ot lJ. t•rate aDCI ectucatect 

popUl.rt10D to total in thia recioa 1s 31.a6J. 'lhe co

ett1c1ent of var18Dce 1a tou.n4 to l:ae 21.~ (fie. 117). ~· 

h1&b••t peroentec• s.s touat 1n J..Udb1ana (42 • ._) ana loveat 

s.n 41~tr~ct J1Dd (18.611). 
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D.dJ$tlNANSB uF Ai\EA tlNUBii lil(Ji YlBLUlMG 
VABI Eft 1 A S~ ... WISE lU£GBKSSluH 

A step.wlsae t-egreasi.on procedure la touowed to 14-. 

t!.ty the 1ntluant1e1 oettuW.tlanta for the 1nter.cJ1str1ct 

vu1atlona ln eea un4er h1sb 11eld1nc Yal'1ety. It st&l'ta 

w1 th e. a1ap1e eorr•1at1on mata-b (appen41:a xt.u:) 'Wht.eh bu 

to be cone tbhu,gh, e.s 1 t wlU belp to 1ntel'pret tbe 

~:egJ!•aoicn reaul.ta. 

WU.l.IS\&D.adl&.l 
".the eol'•elatlon atnx ebowa da;:l.; tb• ttelat:lo.u 

between tile Ye:rlebles. Pe.reentqe ot area uncl•r h~ V to 

tote~ croppecS area W'lder these foUl' crops 1a bl&blJ co-· 

rrelated 'WLth pueentac• of GAl to teA and aoderatelll4th 

•echan1saUon1 re:r hectare proaucts.v1tJ1D aone1 tema and 

r:ercentqe ot aancttltua-al labOur to total aar1cUl.tual 

vort•~'•• 1 t baa aot a veu neaats. •• conelaUo.a v1 th 

percentac• of' aaual achectul.ed cdte to toW 1'\ll'al. popUl.aUoD 

aDd tormqe of c1 troaenoua te!'UJJ.cer per 100 b .. tare of 

g:roaa ar• 1rr1aaw. lt S.a woDd•l' to ••• a neaaUv• 

eoz-rel.aU•n 14 tb tonnqe ot n1 trocenoua fe.rt111aer per 100 

beotue ot GAl, anJbov 1 t 1a Yel'y weak. 

scae ot tbe ·~lana.toJ'J yad..abl.. ~· 1nter

COI"I'el.ated ala•• so11 rats.na 1114•~ and pereentqe of 

11 tezate ucJ educated popUlati.oD t• total. p.of~~~ol~tloa ere 

aoderatel7 col"l'elnteO, llhleb aa, be a apunou.• eonelatloa. 

Pucentace of GAl to !CA w1 tb per bee tal'• producU Y1 t1 aDcl 
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percentage of q:r1eu.ltu.ra1 labc;;ur to total agJ.'1cUltlU'el. 

worker, meehenlwo:U.oJl 'ld. tb rercontaa• or agl'icUltual labour 

to agr1clllt\U'al. vfn&el' and rereentage ot U te~ete anc1 

ed.uce:ted popUlation to total. popUlaU.on, and per bee tal-e 

pr0duet1v1ty ¥Ltb percentqe ot aQ'icUl.turel. l.ebou to 

totalc worte•e ere all moaue:tel.y co.r&'ele.ttld. 

wSD=Jd.aa il&~ta&aa 
step.ld.ee reuesslcm 1s a •UJ. t1pl.e J"egl'usion anal.Y• 

ala. It bel.p& to set the beat poaa1ble yariables by vblcb 

m!Uimua var1at1on. on aree UDder liYV coUld· l.le e¥pls1ned• 

In tbe step.wioe regJ:essLOl:lt a aeries ot 1nteme41e.te 

repessicm e'-uaUons Ol'e obtain.s, one for each edd1t1on 

ot 'VBriabl.•t ur.l'tll. aU var1ablea ue added. !be ygS.eblea 

ere adcled 1n order ot tbe1l' iaprow•ent to the OY81"al1 

good»*ss of tit ·DD4 the 1nte~e41ete recr•••1on equat1ou. 

pl'ov1de tbe beat Yaluea ot the co.ett1c1enta tor the apecs.tic 

Yariabl•• 1nelU4ed in tb.e •quaUon. ~us at each atep• a 

r•Cl'••ad.• e-.uatlOD 1a pro'fidldt WU.cb ia the optia• ff4t 

the 1nclU4ecl. 'tar1Ml••• 22 !be CUillll.atLYe •• of e-.uesea ot 

the aUl. Upl.e • B• 81l4 tbe atalldU4 01'0% ot the •Uaatea al'e 

alao prcv1decJ at -.ell atep1 thua 1Dd1caUna the Yar1ance 

1nelU4.cJ aDd the eoDticSeD.Ce lJaS.ta. !be atal'J6ta4 ei'J'O:r of 

tbe eaU..te to:r tib.e er,uaU.on ean be treatecl u a ataDda:rd 
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4ev1at1on and tbera la a 95f poaa1111lJ.t)' that actual Yal.Uea 

ld.l.l dift e,r trca the ~•ares non vcl.ues bJ not a0%e than twlce 

tbe aterl4ar4 e,nor of the eatS.aaq. 

Elght Vd1ablea azoe takeJ'l end related w1tb peeentaae 

of area under HiV to total cropped area 011e bJ one ln tbe 

step. vise l'epeeai.OD prooedu:re. ~•Y area 

Soil rati.nc 1D4a 

Fereentac• of sro• area 1rr:Lcated 'to total 
CI'OptJed flll68 

Tomlage of D1 troaenous terUUzer per 100 
bectare of groos area ~r1gated 

JieehaJ'JiJ'latiOD indo 

Je • P• hectde productS. '11 t7 1n aone1 teraa 

~ . PeHentaae ot e.snc\ll.tQel. labour to total 
agr1eUl tural 1liOI'keJ' 

PNOeD.tage r4 .-ural scheduled oaat. to 
total pOpUlt\UOD 

Pereentace of l1 tuate an4 edueeted 
pvptUaUon to total. popUlation. 

!be t1rst pl'.aleto:r 1ntro4uee4 ia the peroentea• 

of Gill to teA v1 tb 'tibl.ch tbe Y&riabl• seta h1aheat eol'itela

Uon (o .890). 

!be oro er 1n wblcb the 1nd•peDcSent vanablea ue 

added ia liVeD 1D appendiX ltV• ln tbe aboVe table 6.8 

the aecGild eoltan ahowa the '9al'1able• 1n oi'CS el' of their 

aoodness ot f1 t; the third, the etaUlat1Ye aul tiple 

correlation eoett1c1ent, Vl• fourth, the square ot tb• 



Table &.2 

QZ41l gt. illiab~II,Ad41d 

i. IneiW!e& tailasr.a I v r· ·· · .. lnueaae' u s:~:f or, a. 
ble a B 2100 1n R~OO b 

U Ill I I I . . .s. I 

X Ia .890 79.2 - 61.036 
3 

'a~ Je .eoo 81.0 l.B 32.003· 

Ia is', X., .910 82.9 1.9 22.?46 

lalg'?'& 26 .919 81.4 1.8 17.697 

la~·~J6la 16 .926 8&.6 1.2 14.363 

1:3 Ia X., ; Is ~. X. .ooo 86.6 o.e u.76e 

Xais&,le 1ex•\ Ia .938 87.6 1.1 10.100 

Xa '& I? la Ia X.. Za Xa Ia .937 87.8 o.a a.l.Ol 
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u.ul.t1pl.e conela:t1on coett1c1ent 111b1ah 1• a'-'ulvale.ot to the 
... 

proportion of total Y&rlanc e ace "untecs tor b7 the ec;auat1ora 

and • a• is o~te.tae4 1n re.rcentase1 the tJ.ttb, tbe incl'.ase 

ot total. Ya.l'1ence e~reese<i 1n percentage; ena the lntt the 

stan4ar<l era-or ot the eatt.ao.teo to~ the reapecU.ve ec,uatton. 

n.ae 1D1 Uel. 'Jal'iable aecuuntecs tor 79.21 ot t.be 

total va.r1anee. 'fhe ··~DeS vanebl.e shows tbe ed41 U.onal 

increase ot 1.9$; tbe third l .. BS GJld tbe fourtb l.&SJ 0114 

the rest less tban 1... ftle tiret variable S. taelf g1v•• 

tbe mlUJata • a•. It is to be spec1t1ed tba.t percentase 

ot n1trogeDOU8 fertilizer y,er 100 hectare of o;~ U'a 

nagat1 ve11 related w1tb pereentage ot tU-eo Wlder ilYV to 

totol eropped area in all the steps. 1'be rereentage ot 

OAI aceouats for 901 or the vanatlons explainecl 'by all. the 

vredictors and as suo~ tbe~e is no appreciable 1Dc•eaaa 

S.n •B• after 1t. Further• it .i.e b1sbl1 s1pU1cut (at 

u, level) 1n aU atepa. No other variable 1a a1sll1f1oant. 

ftle s. E. t eJ.lJI 40Vll rapJ.dlJ thrcucb the atepa1 

frca 64.03Jit i.D tbe f1l'at atep to 8.10A i.n tbe l.aat, but, 

bowe¥er• ~MucUa 1a not aucb efter the tounb •'•»• !he 

renee ot r..S.cSu.es u ... in table e.s S.s b1&b .... r•a1na 

elaoat at the -• levelln the tS.rst tbree et~a, ~

sets r..suc..s to halt of that 1n tho tlU!ee etepa aDd the 

ateta 1ncreuS.Dc. 
A• tbe ebo'fe 41scusalon outllDea, the .resUl ta ore 

11ot sat1atactos-y ettel' tbe tourth atep Pln4 u au.e.b the 

fourth G(luat1on •-• to be a best paaa1ble one. 
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~IDBI ~ ftllil'll~ I 

.)latilc\ I 01' iiAf S of~ic~nc-du.. il 2 •• Pe.r·liao • it;c&a: AIIOUDi Of » Ol ruriil sat •• 
~ ~A to total. JAb to ~oQtX!• satloa "'ltert1U... s.c. to rats.nc 

t:>or> . tot.l ql'. v1tf -~/'icioJ..c.. tota1 index 
aGAi I I• 

CIU.'taapa 1.38 .18 3.65 9.91 16.28 17 •• 21.92 22.18 
Allritau -u.~ -12.87 ·12 .56 -u.oa -8.63 - 9.01 - s.ae • 9.35 

· Jtap\U'tbale .... 3.31 - 2.'13 .16 •2.18 ... 2.60 -4.02 • 3.31 
JUll.1lJlCIV a. as 6.39 6.16 6.71 2.36 1.91 - •• - .a& 
nosh1arpur -7.38 -22.18 -21.68 •17.68 -17.40 -16.28 -13.67 .... 13.31 
itUpel' •lB. a? •22.6i .a.oo -26.86 •21.91 -16.80 • 6.52 .. 8.?1 
LU4blana 13.36 9.0l s.90 ?.fl'l 6.99 ?.43 ?.EB 8.15 = J'eroz•rur -14.42 •U.M -U.38 -1().41 -lO.M .. u.86 ·10.30 -14.01 
Bhat1n4a a.a-- 12.36 12.03 13.00 14.93 13.19 13.18 13.02 
?anaru 8.83 12.14 10.38 lO.'H 10.15 9.11 9.91 8.72 
PatJ.ala -2.60 2.26 • 1.00 • ?.WI -10.62 ·10.36 -5.28 - 4.49 

H1••• ts.oe 13.26 9.10 3.59 U.47 9.67 1.89 2.49 
hobtak -1A.29 -12.?0 -13.14 •23.39 ·19.38 -22.89 -21.17 -21.56 
GW'Caoll 3&.16 3?.18 33.cl\ 28.01 21.18 18.69 19.66 19.4? 
brnal -at.Da -20.16 ,. &.01 -4.81 • 6.74 - 8.(8 -10.42 - ?.33 
AIIDala 11.& 10.27 21.C1/ 20.66 lt1.46 22.60 14.72 10.30 
31Dd ~.40 -16.60 -21.13 •21.U -21.32 - 9.78 -12.13 ·10.86 
Mabenctrecam -74.36 -66.34 ·87.82 -29.93 -35.11 -&1.69 ~.99 -62.01 

ot 
~~c. 
Beli.t.dwal 101.49 92.62 lOO.M m.M 66.26 17.41 17.91 74.22 
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.. 
l' • a • 'ba l:J. + bg ; ·.· ·· 1 • ~ J? + b6 "fJ • e v1 th liv • .828 

-Y • 4.201 + .613 X3 + .321 29 • .543 ., • .001 JS, • e 

nMt Yalldi ty ot the mOdel that how far . tlLla aodel 

holds gOOd 1n oUter•nt diat:r1cta caD be naluated by lookinc 

1nto the cUatr!lluUon of rea1dual. (aap l8 > • · hea14ua.la 

exp:reaaecl in r•reentap al'e not.hina but tbe une2p1a1ne4 

'fU1atlons by the model in eq.u.aUon. ~e rea1dual rena• 

from -29. ~ to 28. o~. 9 <U..at.ricts sbov pod. t1 ve rea1ctuala 

aDO other m.ne 41atl'icta oesaUYe. It etl eUovaflCe around 

~ (e1the!' posi.Uve Of' neaat1ve) 1e a1ven thla model expleln• 

the 1nt•r·d1•tr1ct Yel'i&Uo.ll9 1n N'ea UDtiez h'JY aaUatectoi'J 

for eleven 4S.atr1cts. 

• •••• 



ln tbe previous seetlona the toUow1ng tour aaln 

obeu!tHatlons have beeu aade; 

(1) ln Pun~ab aJl4 lla:tYI'Jlla, 1t ban been ernp1r1caUJ 

t oana that tbe aaro-,-11Jaat1c tactora h&Ye only a IIUJrlinal 

W1ne110e on the 7ield of a CJ'Op• 

(11) AaODS the four CCDpODents ot osr1ooltual arowUl1 

yield c.•ponent baa tbe mad.aum contribution 1n the •~lana

tlOl\ of asr1cU1 tul'e.l srovth. 

(W) BIV p.},.a)'s tbe most illportant rule 1.D detu. 

m1111118 the agricUltUJ'e.l produot1v1tJ• 

(1 v) lrriaatlon espla1M ebout 8~ ot tile Yal'laDee of 

the e:xtens1oa ot tiiV 1n PunJab and lial'yua. 

ln tb1s chapter, we ahall. 41ecu.ao the apread ot JiiY 

ot toUl' cereals i.e. rice, ao1ze, bajra and llbeat, ill different 

cS1strtcta of PUnJab aJl4 aeryena at t\110 po1nta ot. Uae, Y1z. 

1968-69 end 1973·7·· 

rote1 ••• under HlY baa increased qui. ta aaUIIfec• 

torll.y aur1ng tbe per1o4 of the atu4J• !be perc.,ntace abas-e 

ot area under BU to total cropped area 1n tbe state of Pun.Je.) 

&114 harJana toaetb•:r hu increased frca 32$ ln 1~69 to 

1973·74. But vb1le a coab1necl atua7 ot tbeae two states 11••• 
an entha&iaatic r1ctore ot tb• •~teu1on of ntv, a otate114s• 

atut11 reveaJ.S that the {4ctUJ.~e 'Wa& not ver7 roay 1n case ot 
Baryana where 41av1ct K.eZ'Dal topped the uat w1 th onl.J 22.d 

•93· 
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PUNJAB 1\ND HARYANA: 1973·74. 
0/o AGE OF HYV AREA TO TOTAL C.RQPPED AR~A 

(FOUR CROPS) 
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" 
ot ita total area UDdU hYV 1D. 1968-Gt. !~he pefoaanee of 

Pun~ab dutr1eta weJ'e h11bll satLataetorll.l where aa mr~n)l u 

S oiatr1cts had aore tiaon 4ai of tbe1:r tot~·l area Ullde.r liiV. 

ecap~ed to lierJena, eac•pt Bu.pd aU tee 41atr1cts of 1\l.DJab 

he4 a bisher Gbere (of urea tmClel' lilY to total cropped area) 

tban tile 41s~1ct Korual \llbl.dl toppea the Uat .1n lidyaoa tD 

1.968-69. 

All 1ntel'eat:l.ng t•e.ture to note her• (1111• 19 · ~ 

~o) 1o the 4eerease of 1nter-d1atr1ot 41•p81'1 tl.es of tb• es. 

tendoD of .&!V in tbla regS.on. xeuurina the d1apu1 Uea 1n 

teaa of coeft1c1eut ot Y81'1eU.on w find that d1spu1Uea 

aecreased over tlae ea coettieient ot Ya1'1aU.o.n ctecl'eued to 

33.4SS 1n U73-74 fl'<a 65.-01$ in 19fi8•69• 

A oror;.ld.ce atud.v 1a aade he:re to ••• tbe pertor

aaDCe ot ditleent d1ab1ets 1n cSetaila. !he :reaal.ta ot OUJ." 

atu67 1• port1'87M on aapa. u1.stl'1cta are 41 vidtld 1uto feu:r 

arcupa accorcUn& to their pertomaJJO• in MCh crop. tftle 

aetllOd ua..S tor Aeh catepr1saUC11 ot Uatr1ct 1a to f1Dd 

tbe aean 8DC atan4an 4niaU.on ot the col.wdl 8IJ4 poupect aa 

•ea:Dt p1ua .S.DP atell481'41 4•Ylatlon. 

2tle popUl.U' llbeat vul•U" 1D tb1a repon. •• 

~al111D w, PY-18 and s-3C8. J"ev other var1et1ea ue 1D 

the p.rocua ot beee.bc popUlar area .\AIIla loJo, sene:ra M, 

Shal'bat1 sozw-a, soDO.U.ta, cbbot1 Lenaa. sated t..eaat 
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Muktb, \>~.a. 3771 WG 367, Iii) laJl. '" 4eta11e4 4eocr1pt1on ot 
scae of thea• Yuiet1ea 1s aJ.ven ill the appen41X. 

Yenkatdamanl p~eseribe4 tbe 0pt111.• aDd prnalent 

aates ot eovS.ng of ltleat 111 li&rfeJla end PUD~ab• aa undua 

Tract Optlllta 4at6a PreYal.ent averqe date 

liuyaua ~october 11 Week ot .November 

North PWl3eb End u.e•b•r 11 Week ot Nov.allor 

south PWl,Jab &'D4 uctober or let vMk ot NoYabeJt 
mdDec~r 

2 
l..ouse Jt.$ Jl6 obsene4 tbe 4ua.t:1ou ot cu.rt el'at 

var1et1es of ~·•' aa UDder• 

1 

I 



PUNJAB AND HARYANA: 1968-69 
o'fAGE OF HYV WHEAl TO TOTAL WHEAT AREA 
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PUNJAB AND HARYANA: 1973-74 
o\0 \Gr: ~F HYV WHEAT TO TOTAL WHEAT AREA 
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5 b diUI IF 1 . anut r'f 1 PfF t'f 1 It llU l ·1 J It I Q.IJ d-- _____ ...__..., 

wheat s~a 

ShubaU 
Sonora 

Goneliu 

110.1.20 dt\78 

110.120 days 

110..120 d~ 

Lerma ho3o 130.140 de.J& 

s • 331 130.140 d~a 

Sete4 .Leaa 130.140 dafll 

KeJ.yen scma 140.160 days 

PV • 18 140.150 
1 ---"' ol r .,.-4~~-

2114. fortm.ght ot NoY. 

l•t -do. 

lat .._ 

Iat -4o. 

1'tlese photo1naens1 tl'fe blah 1iel41ng var1ot1ee of. 

wheat show e fa.1r1J gOOd ,S.elA, Wlcier 1:rr1gatecl eondi ti.ona 

even 1f tbe sowing is 4elaie4 up to tbe elld ot i)eeaber. 

HYV W!eats ere abort stcrr.taned an4 poaaua e. sUtt 

stalk lihieh retd.&ts lOd.gln&• !be AtUS.mta tfaperatur• duriJJg 
0 0 

lUl.reh over most of Nortb lncU.a ranges frca 28 o to 32 c and 

bot u, vinds usuall)' &teat blOviDS at tb1e Uao. 2ht.a 

1ncreasea evaporation trca the so11 alld t.reup1ratlOD t~ 

tb• plants realll.t1ng 1n redueoo ao1stue aYe11eb1lJ.tJ to 

tt .. • zo \ pen1Xi& vheat crop. While tbe noll'llal. - · . . • taU 

var1et.tea v111 lOds• 1l 1rrlgnt1on is proVS.4e4 under condl

uon., even aore •o 1f tile crop bas been ftti'Ulined 84eftue-
, 

telJ to 1.nereaae 11el.d•t the dwart varleties wh1cb are b1ah11 

fei't1Uzer respoll81ve ean safely ate.Dd 1rr1gat1o.a abd. cen 

be llenet1tecl Df it. 



PLJNJAB AND HARYANA 1973-74 
0/oAGE OF IRRIGATED WHEAT TO TOTAL WHEAT 
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l t .t.a possible to eclOpt aUltipJ..e OX' l'aJ.al cropp1Jli 

VS.tb hXV' -.heat Wlidl increases prOdueti.on per wU.t al'ta 

pes- )'eta'• h'lVs be1n.g genetleaJ.ly 1'4gb 11•141nc are terts.Uaer 

rearons1v• and can etf1c1entl.y ut111ze bicJl «o•" ot fetS-

1.1aer. the prQduoUv1ti ot clwal'f vbeat pe.r 4~ 1a blah•~ 

than tba.t ot tau YarleU.ea. !be 4ve:rt wheat• h&Ye a broad 

apeovta of rea1atanee to a D.tti\HI' of rsoea ot .ruate preYel.ent 

ln 1Ddla. 

-Jbere le n oona~uent rise of )'lelA ot v.beat 1D tbie 

reg101l a1noe 19f54-65. !be ,1eld bas 1ncrease4 to 19, m.u 
ftBI.ba 1n 1968-69 fs-• t 141&.88 l:ci/ba·· l.D 1066-G& aJ'J4 it be.a 

recorded y1e14 rate of 1SS7.27 fc81ba in 1973-74 (aee fable v). 

The 1nte~d1etr1ct 41apar1 tJ.u of ,S.el4 .rate ••asure4 1D 

term• of the eoeff1o1ent of wu1ence bas cleereaae4 4ur1na 

tie per1o4 as c. v • baa aeereasecs trQI. 41. ?6S 1a 1968-Gi t• 

16.60 ln 19'13-74. 

u1atr1cu Ju.11UD4ur, I..U.d.bi.a.Da and Ml"1taar lJ.• 1D 

tbe bighMt cateao:r, et r•rectac• ot .b'IV vbeat tiD total 

lltbee.t area (llOI'e ti1aD 63.1$) 1a 1968-61 'vb.tle 111 1873-?4 

e:ccerU.nallolbi.erpw aDd intpar (48.- aDd 67.14j) au. 
diatricta ~· aboYe Qj 8114 nine 41atrle't....,llarltaar, 

,Kapurthal8t JUll.UD4t&r, LUd.blaDa, S&DcrtUt Aeba.la, &ui'Ukahetl' .. 

Kal'Dal and sotuapat-al'e u b1&b u 00 pel' cent .{'tip. 21·(a) 

aDd _2,co..v <•bl•• :,, .. -l .. •4 :~.:; .... ). 

!be eYerap peeantaae of vh•at iuicatecl dea to 

total 'tlbeat 1a ?• 1a 1.968.&9/"fls. 2.~ ( ~'il end that 1a 



• 
1973-74 vent up to 89 per cent iits. 8Jt ( o.J7, Die inte~ 
d1ctr1ct venaUon alSo re4uee4 in 1973.7·"• c. v. bei.ng ld 

from 1968·691 c. v. be1fll 29 rer cent. (Tables :6:S:. an4 '.,) 

lt1c• 1s grow. in khBl'if seaaon 1D Pun3ab aDd iial'yana 

regions. The aajor HYY ot rice 1a m-1 end 1-88 wb1eh take 

UO.l20 4a,o aDd 110.130 days r .. pecUveJ.F. ~ ... •ar1et1ea 

are ••klJ tbeao.aerurltf.ve. 

in kba.d.t aeaaou, tlle .b1gbeat f1e14s ot paddy 

var1ety • llt.St aJ<• <*telneo bJ tekS·na up venaplanUng aa 

earlJ u poos.Utle 1A J'Ul1• Whlu seedl.lnis of 25 to 30 days 

al'e tranaplaDtecl tor aett11lg aeod y1elda, tbe pbyalol.Og1co1 

e.s• ot the aeedl1naa 1e more: 11aportant thea the e.ctual ec• 
ot tbe eeedl1ngs. s~e having fov to f1v• le&Yea al'e 

moat SUi table for traJlaplaDtLng. 

watel' sbou,J.Q not be ellOved to steJl4 at tbe Uae 

of plsnt1nc. A W.n .la7e of 2 to 3 em water llhouJA be 

allove4 to •taM 1a the tlel4 stai.'Una tJ"ca tiu'H ·to tiwe 

4a)'a after plaDt1ag U.U 'final topci:resa1ns. BetOJ'e the f1Dal.. 

top4reas1nc, vater ahou.14 be ualDed coapletel.y and the tlelda 

dr1e4 t1U creka de'felop. After the f1Dal topcS:resailia, &-6 

s vater ab.OU14 be allowec:l to stand 1n the field Ull the 

crop aat\a••• Wate:r ab.OUlA 'be ecapl.etel)r dra1Ded Mtt a..,.. 

bet oJ~e han••'lilllc. 
!H-1 aD4 18.8 are IU.gbl.J suaoeptible to peat. 

partleUlcrl~ leaf-hOppers, atem.borera, g~midce, hi•pa 

an4 cutvo!ll8• 



PUNJAB AND ·HARYANA: 1968-69 
o'fAGE OF HYV RICE TO TOTAL RICE AREA 
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PUNJAB AND HARYANA I97l--74 

0/oAGE OF HYV R\CE TO TOTAL RlCE· AREA 
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o'{! AGE OF IRRIGATED RICE AREA TO TOTAL RICE 
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the e:Yeraa• yield ot r1ce in tb1s re,S.on vu 1262.12 

kg/be. 1n 19M-65t -..bile tbF' t 1n 196a-&9 r•ained alaoat ••• 

(1269.41 k&,lba.}, but 4ur1Dg 1973•74 it hu 1neJ-aaae4 to 

2C88,60 kg per beetar•• 

Uuriq 1968-69 tbe percentage of BlV rice to total. 

rice area was h1abeet 1n dlat.r1ct W4b1ana (33.3) atld l.Oltut 

.t.n Xarnal (tic. 2·1 C b)). .K.al'DBl. is prom.lnan~ a rice pow1Dc 

d1atr1ot. PopUlarJ. t.;; ot HYV rice was VUJ pOU e.t tb1s 

per1ocJ, OuriDg tbe s•e ped.Od d1etr1cta like hoablarpur, 

hUpar1 ~ncrur, hohtek, auraaon ana. Mahett4recarh ,.... e1tber 

-.1 th no B. IV or leas tb&n 60 hectarea. !be vGJI1at1on ot dla.. 

tl'1but1cn ot BYV nee dur1Jli t.b1s per1o4 was ss b1gh ao 71.44S 

ot eoettic1ent of YmaDC•• 
ftle poplllal'1ty ot an nee baa iDOJ'etUted dplti

caDtly 1n 1.973-?4 and pereentqe ot BYV rice to to'a.l r1ee 

nrea has reacted aa blgb aa sOS 1n tbe dutr1cts lJ.te 

Kepurtbel.a, GUl"dupul't luUUDdurt ; .. z.~. r,,·, raridii:Ot, FerosepUl', 

.Ludhiana, sencru ald PaUal.a (tis. 2~Cb) ), There ee _. 
. 

d1at.r1cta lJ.ke &apu.rthala, J'u11»"4ur, .uUGhl.ua, Fal'ldkot, 

lSheUncSa end SaD&l'UI' lllb1eh aze ahold.ng nee area e•pletel.J 

UDder HYV ric.. uur1D& t.b1a per1o4, ell 41atric'• wre abOYe 

201, wblle e:ICe;>t1as Ludbi.aDa no d1etr1cta reached beJGild 

tbia po1nt. ftlue 1a DO sUba'tenU.al. area in 41stnct 

!lahendrealll'h. 

nte aveqe 1rnptec1 r1ce · eraa to total. r1ce iJ1 

tbls realOD 1a Quite favourable /J1s. e.~ thlt 8Dd ~(b~• 'lbe 



100 

aJ"ea 1rrlpted bu 1nes-eaae4 to about St'-' 4ur1ng lW/3-7• 

trca SOJ' ot 1918-69. !the <ilapan ty tor tbia '81'1abl.e hu 

:reduced 1n 19"13-74 (c. v. beiJl& 19.lld) f:t• 1.968-68 coetf1cient 

of Y&~1ance belag 86.89 ~:u cent. 

Mal•• S.e on iapos-tant ldla.l1.f crop 1n Ptm~ab aD4 
• 

ll&riaDa. Dle popular blgb JieldlDB Yar1et1es are QeD,&a lOlt 

oansa a, VlJasm, cccpoeitlea • V1Jay, Kiaan, sona. etc. 7be 

,.S.eld of aaise is Yer 1 loW eotlpare4 to USA. flle me1ll reaaon 

for aueh lOV yields 1e that Open poW.natect loV y1al41ng 

varieties are groldl 1n 9~ of the total. aa:Lze aJtea 1Jl tb.la 

region. 'fhAl raaize production baa 110t yet felt u blah • 1t 

sbou.1.4 be thoqh aca• very blgb yield ~eapona1 •• vadLUea 

have been l'eleased u earl.J aa 1n 1961. In tb• be&t.nmnc, 
tbe a10v covuac• UIWlel' tbe blab Ji,eWna h7brld aai1e 

Ya'f1et1es bu ~·an pl'obdl.J due to the apatb7 tit tbe tanaera 

to bUJ eos'tlf aMd ner1 Je&r• 

Sh.-st tiS » (1972)3 atr••• 'bat -the c••~aa• of 

larc• Ill'- UDder au ·- to 'be poaalltle ODlJ 1»7 ehaD&lDI 

tbe hJ'-r14 approaeh to the deYel.Opaent ot cuapod te Yar1eUe .. 

fbe nperiaental l'ea.alta in Kexieo aD4 1n llldla OD tbe 71•14 

levels ot ocapoal tea baY• eleal'l.7 lhovn that the ••p•lll te 
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yar1ets.ea ar• capable of ,S.eld1ng aa b1Jb u the preset 

dtq hl'))r14a. The ••ed product1on and aUl tlplJ.cat1on of thea• 

'ftarleUes ue aueh euler than tboae ot tbe h7lt.t14 yanetS. ... 

Also the spread ot eQlpod te variety is llUCh tutu owv a 

1arce area, aince the eUl.t1YatoJ'a, llbo had once procured Ute 

tOUDdatlon ned atock trca a relJ.sble •ou.rc•• call fUJ'tbe:r 

prOduce tbe1l' hll aeed and can 41atribute tb.U feUow 

fa.ftl&l'll• he ld.nce the ecapoaite Yal'letl .. haVe been aade 

aweilabl• foJ' the f.S.rat tl.me. !be people are haY1Da dOUbts 

l4 tb re&al'd to their 7ield perfoaance of bybr14 an4 c•poa1 t• 

aei~• war1ety at se'tel'el. loceUona 1n the atatea ot PunJab 

anclliU)'aJl8, 

Sbaaa .S .vi- att•r a.periaen.Unc s.n Moablarpt&%'1 

Lt14b181la, Jull.UD4uz, .Aill"1tsart PaUala aD4 SaDira~' d1atr1cta 

on b,U1cl Genge 1011 GaJlga a, end ecapoaltea V1J&J all4 local, 

f ounci tbat the three vad.eti•• are equal 1n pbaot,pJ.o atal.Jl

litJ ana, thereto~ .. it s.s cU.ttlcUlt to •a, 811 'tbe l»ula ot 

one season• s data on soae'Wbat adallal' loeati.ou \lbetber tbe 

ocmposl te YaJ'ieU•• are aoJ'e atabl• UDder a wS.de raDC• of 

seasonal aDd loeat1onal dJ.tf eeneea. Actual17t tbe doable 

erose bybr14a tll-•l••• have eona14erebl.e •ounta ot 

aeeeonal and l.aeaU.ODal 4Ut eJ-enceo. Actua1111 tbe 4uule 

croaa b)'brlda •••eJ.••• have cooat.cle:raltl• •ou.nta ot 

aenetle var1u1U t7 aDd tbe~etore, on the baat1a ot l.ill1 teet 

data, 1t 1s 41ttlcnu.t to 41ftes-ent1ate tMtvea the pbuotJpio 

atab111 ty ot the ccapo.S. tea WU.ch auppoaedll bue .blsb•~ 

senet1c Vd1ab111 t1 t.ben the dOUbl-..oroaa byor14•• a~eaue 
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o'f AGE OF HYV MAIZE TO 10TAL MAIZE AREA 
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of tb1s l'easou, a: ea. tmder both h)'b:r14 end coapoo1 te '9er1et1ea 

ot .rne1ze are taken 1n tb1a study. 

fbe aYuege 11•14 J.~at. ot aolze of tble npon 18 

1123 kct ll68 q ancl 1146 ~ 4ur10& 1966-65, 1988·69, 

all4 1973•'141 reapectLYel.l• ~e Jleld zrate rtmaJ.ne4 alaost ta. 

•••• 
ln 41atr1eta SaJ.lirU aDCl PaU.al.st h!V' me.t.ze •• 

avellable in 1918-Gt but no bJV aaize deta s.n tb••• 41stl'1eta 

1J1 19'13·?4-. u1~ttncta Fwozepur 8DCl B1a•ar baye been 'blt\1.1' .. 

eated into F erozepu, J/ ortcUtot aDd l.lsaal' end BbJ.vanl 

J"UpfM)ti.VeJ.J1 el14 lt m1ght be so that th• aalse belt lies 1D 

tbe other di•tncta tor vbich data tor HYV ao1ae 1a not 

a'falleble J.a tbe later year. Jlic. 2~1(c) eDlS 2'-<cU7• In 

aaDJ 41•tz.1ets, the H!Y ar.a ~aa con• down. 7be eoett1o1ent 

ot Y81'1anee reelne4 ame :l.n bo'Ul the po1nta ot Uae (63 •• 

dunns 1968-tt 8lld M.eas dur1D.S l973-H). 

ccapo.d. te ~ars.eu.. al.Jio need 1rncat1on. 7he aean 

percentqe ct 1.rr1caW aalz• aJ"ea. to \otal. aaize 1a 68•181 

4uuc 1968-89 am 8l.18htl1 lea• (&l.&IS) 4lU'1na 1873•74 

~1a. aa(e) 8DU 24(eJ?. 

ll~.ra 1a en 1aportant lrbarit ea-op 1n tb1a repon 

apec1al17 1D hU)'aD.. !be opU..ta Uae tor acnd.n& hJbr14 

~re 1a 81'0UD4 .S.4 lu.lJ. 

Al.though l'~uir•eata of water for b)'b~1d bajra 

cl'Op a.a corapere4 l14 t.h other 1apoJ~tebt e10 pa are ecapuatl. Yell 
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oV:AGE OF HYV BAJRA TO TOTAL BA JRA AREA 
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o\0 AGE OF BAJRA IRRIGATED TO TOTAL BAJRA AREA 
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lesa, yet Uael.J aDd ede'*uate •upplJ of water 1a neeeasez7 

to~ obta1n1ng 1uuriant growth of tbe CJ'op. 2b• lOWeS' l'l•ld 

J.t..U.sed tb&ll .-pecttld tt-aa the hlbt·14 bajra crop affected 

untaYOU.I'ab1,r the coveraae of area wader tb1s varl•''• 
!he Vend of j'iel<l rate ot be~ra 1a quite &COd. 1 t 

1ncreued fl'CII 380. f1'l kg ln 19&1.65 to 611.63 1r.c 1n 1968-69 

eD6 to 888.22 kg por beetere during 1973•7-6. 

olatd.etsrerozepur aDd Bhatinda ere foun4 to be in 

the h1ahea.t categor:1 4ur1Jli 1968-68 (55) alJd 48$ respect1veJ.r). 

u1atr1Ct Bbatlbde. ahovo a 4ec11ne in •• covuoc• 1n 

1973•14 (10.36»). !.be t:ercentase of al"ea 1rr1sated remo1ne 

aamo ln botb poi.nta r4 U.•. (fia•• 21(4), 22.(4), 2.~ (d), 

and 2~(cU7. LlJr.• aeS.se, a&DJ 41str1cts are tound vltb 

blank eol-.n eD4 qul te a t ev t4 tb leas than 60 bectQ%ea. 

!'he 1.!-l'ilatecl area 4eac1'1be4 e))ove lncludea water 

fl'ca all aoureea. As it bu been a1Ha4y ment1onec~, BYV 

crops depend upOD Uael)· water snpJ>l7• !iael)' vater1111 

depellda aainlJ up011 well 1n1ptlon; water frca caDal 1a DOt 

... lU' .. 

!he pereenta,se of tUbeweU S.r1'1sate4 area to net 

area lrJ:ipted is shown 1n aep 26t durin& 1973•74. D1atl'leta 

Boablerpur., Kapurthl!ll.a, JUll.Undurt LU4Jl1ane, ldlp_,., Pat:l.alat 

Allbala. .K.a.rnal.t M.ebendragaril are found ~n the bipeat Quartile 

s.... between 75 and 100 per cent. 1 t 1a Alva.J'• t oon4 tbat 

one u the otbeJ' JilV c10p 1a cr0111D in tba 41atr1eta vbua 

tuoweu inicatect area 1s autfiei•ntl.y blab. 



Frca the tnte:rprete.Uon of aboYe mapa, it 1a clearly 

seen that alll:i'!V cereeJ.s are not dlatzt1b'Gted equaUJ• li'!V 

ot certain crop is hlglleJ' thaD tbe other crops. ~· 

41fterenee in change of area under H!V ot e. particUlar cseop 

witb respect to area U.DQer BlV ot aU CJ'Ops 1a al.So 

1aportent. · 

To aeaaure tb.S.a po1n"tt an in4ex has been tot.tn4 out 

as •quotient of l1YV crop s1p:S.f1carJCett llhleb is •!inal.. to 

This hae beeD ealcQlet«l for two po1nta of t1ae1 

1968-69 sn4 1973-74 1n ..U.atr1et level. tor tbeae four oropa. 

i'J'Ql tbe abOY8 tel) let 1 t 18 t OUD4 tba't all 41a. 

tl'icte except Jlnd C30J8 lllf)leat quotient ot crops .S.gniti

eal'lCe in case of wutat 1n 1~8. Next ccaea rice, aalme 

8Dd tben ba~ra. 

Olat.rict Feoaepur, »baUnclat Allbala en4 sanczur 

are en.~or1Jll hlV 'Wbeat IID4 ba~z-a alaoet equal ahue vb11e 

a1atr1cta B1uar aDO aarcaGJl •• fourad equal 8bue 1n 1181•• 

abd llbeat Rlf ezop uaa s1p.U1canee. 

Ll1at:r1ct llaheDClrapl'b 8bova ODl.J vbeat vbicb la the 

ODl7 crop with BIV. 

la. eaae ot rice, quoUent ot liD aJ.cnLticanee 1a 

fwn4 t• be hlpest 1n 41atr1et l1D4 81114 lOveat 1n &anal 

4U1'1nl 1918-11. 
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PUNJAB AND HARYANA DISTRICTWISE INDIVIDUAL QUOTIENT OF HYV CROP SIGNIFICANCE 1973-74 
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~~tUot1eat of aai.ze 1e tou.na to be b1.peat. 1n c

of u1at.r1ct .r.lJld. B»ept J.t.n4, :m.uar an4 ouraaon all aH 

fcun4 to be lens tllsn 100 points. It is veri neg11,S.J>l• u 
d1atr1ete 11ke SsllJn&'t #hatl.n4e e.n4 .i~eozepUr. 

1D case or baJI!a, 411!1t~ict i'eJ.tozepur1 l$bat1Dda1 

tJD.bala aD4 J'1D4 •• sho1ti1ng h1eh pointe. 

'be aeme sort of ccaputaUon bu been 4one tor the 

per104 uf 19'13·74. ~· quoU.ent of h'!iV r1ce a1pif1ceDCe 

bas 1nereaae4 quite d.snlf1eantly 01'14 even more tban li'!V llbeat 

in a(llle 41atr1eta of tbe rec1on. ( Fi,4 z& ":'1). 

u1otr1cta GUr4&aP'U.t Kapurtbal.a. JUUUI.ldurt hoablar .. 

ptut, Bttpar1 .Wcitd.aDe, Ferosepur, Far1dk0tt 1Jhat1nda aM 

SangrlU' abow aor• in rice than wheat, vbile tt;19:se were fouocl 

to be· eo 1D Oad of wbeat 4lU'1DiJ 1968-GD. 

Very blsh qu.oti.mt of vbeat BYV crop a1cD1t1caDOe 

1s fQUDQ. 1n cue ot .bh1weD1 .u other lilY cropa ue not 

popUlar• a)&ta of lilY. 'baJra _. not aent1one4 1n PunJab 

stat1at1cal. AtustJ~sct. Aaoag o1atr1ota ot li&rJall&t Jtebe4ra

&erb ebow suft1e1etl.J blah. 

!'o aua Up tbe ebOYe dlaouBlon. tbe atalt4az-4 

cS•Yiat10.tl and eo-ett1c1ent ot Yodauce ce calculated 1B 

tbe follold.q 'bbl .. 



• 1 • : llii::::.a;~Aiii: :::: :aa : ::: :::11 r Jlii :: 5

: : ·=~:: :mu::: :::: iilii:: : : ... 37.85 .s::n.m 61.SS G.,o 1o&.aa 1&&.?7 13.36 68.01 

staDdard 
u•natloa m.oes 403.46 69.36 40.85 43.67 107.SS a.os 20.92 

i 
!iQD.ber of 
U1atr1ot• 12 18 16 u 20 11 

coefficient 73.83 
ot Vu1at1cm 

1?0.03 114.39 5BM 41.66 69.32 GO .a? 40.12 
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fre the above tablet 1t is found tbat tbe J.nteJ' .. 

G1atr1ct 41aJ)ar1 Uea ot quoU.ent of hlV cJ:op a1cD1t1cuiXlee 

hes 4eereaaed 1a 1973-74 ovu 1968-69 for oech crop. file 

a1opad.tJ waa verr blab 1n tbe tuat per104 tor wheat aD4 

aalze. coefticS.ent ot VU'1ance bein& 170 ell4 114 pu cent 

resr:eeUvel7• 221• 41aparitJ was lowest for biQJ:a .. c • .,. 

'betAS 58 ~r c.ut. ln the aeccnti pU1odt the 41apad. t1 has 

4eereaaed a1cnJ.f1cantl.7 for each crop, an4 tbe poai Ucm of 

41ft vent Ol*Op r•td.ns the ase. 

ftle aean qu.ot1ent ot BY¥' Cl'Op a1gn1f1eaace wu 

bigbeat 1n wheat 1n 1968-69 a.r4 J.owst 1n case ot rice 

(23?.28$ and 37•95$ Jtespect1vftl.J). an4 that ot aa.1ze and 

bajra were 61.~ aJl4 69.4.- reapeetS:vely. But lntuqtlnclJ 

eD.ouabt the aeme baa aone up to 101.821 in caae ot rice cSur!Da 

1973-7• aD4 rut bu ecae down quite dp1f1oanU,. ~· 

ahowa, oveal.l the pel'centqe of BlV rice to total rice uea 

to p•reen\ace ot liYV of .four cropa to total oroppe4 uea hea 

1racJteaae4 llbil.e that ot wheat, a.S.se aD4 b&3.ra baa 

4eel'-••• 
Fa-• the une taDal)'ala, 1 t baa been toUD4 that 1n 

PUDJ ab ldlG ~rana tbe e2teaalon ot HD r1ce is aoat popul.er 

•ons the twr e:repa • tbe afttSJ 4Hls with. DUo• atudJ 

bu '1e:r7 l1 ttl.e aeope to 14GtitJ o.tilli 'te :reason. to-. 

aueh pbencaena. Revertb•l•••• ... tatatl•• reaa011a aq 

be put tonerd on the basd.• ot ooet patten ot 41ff•1'ent 

B'!Y eUlt1Yatlon ot 41tfel'eat eropa. 



!he eeonomlo a4v1•er to aowe:rraent of Pan.Jab, Cbaft41-

sem, has 1asued tbl'ee report a on • zeonCIDS.oa ot Tractor CU1t1-

-wat1on eJld ieon1:1m1el of Pr04uct1on and CU1t1Y~ .. u.on Practlcu 

of .ti1gb I1el41ng fasi.etie& ot Wheat, ttt4se 8J34 Pa441 S.n PUDJab", 

for tbe )'ee.J'a 1969.?0, 1970.71 aDd 1971-72. 

'lley have given tbe coat ot cdl.t:1'fat1on per acre by 

41tf•zrent cost concept•• 1be oost of cultiyatlun per sore 

1n rupee• of wheat, aalae en4 paddy is g1wen in the foUOVinc 

tebl•• 

!able s.a 
GtiS~, Q( Sifffstt,RA ill AAII 

871.98 660.30 679.30 

fiM•88 Ga1.82 69417 

S3G.47 697•28 Mrla21 

• nd.a cost 1Deludea • cost ~ + eo•t Aa • coat B + coat c. 
coat A. lncludea bll'ed ll\aen labOUr, ovnecJ an4 h1l'e4 
bulloellebour 8114 vector, •M4•t aanue, terUU.zera, 
1naeotio1c:Je•, cteprec1aUon ar.td 1n~•reat • taa. bu1l.dibcs, 
tza.ctol' eeceasortea an4 lapl•entat 1e.nd rev~• aD4 otber 
taxes, lzri1at1an eharaea1 otb•~ ~aeelleneou. char~, 1ntereat on vork1Da capitiil. aD4 bS.riDI ot otbeJt aeeb1Diar7. 

coat ~ • coat A.l. plus aetual zrent peld 
coat B • CHt A2 plus eveluatect .-.. tal. value ot 

OVDe4 IaDC1 aJl4 1n'terea1: en t1sed capital 
<•~clu41.DC land) 

coat c • coat B pl».a tbe .taput.cJ •alU• of t 81tll.J 
(hUidD) 1ebou. 



!be oost per ao~• ot an r1ee euJ.tlyatloa vae 

V..&94.13 1D l.SGfl-70 Wlil.e that of maize atd vbeat ,.. 

iat.663.80 all4 es.686 .. G3 reapect1.Ye1J in PunJelt. ftle lowat 

pezo e.ere coat ot .blf ri.oe ou1't1YaUoa waa vue f• reat ot 
,._. a1a0. Probab11 this cost pattern ot dlft•rent lilY 

cUlt1wat1on JID4e 1.t econQI1caJ.11 Vleble to este4 hif rlce 

aost. 
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Uloi•G'• u" II II s···a· 1;..,.r: · i' a· Im: i a ,.~c · ·;. O!'lra:· 
C"ed rice ct.~ Mia• caW baJa ,.,. . .. , 

total total tot.tlal ototal 
rloe ••• aa1se ena ba.Jra area 111beat dM 

Gt.U"d•pu w •• 36.86 u.u 46.81 

/1ar.Ltaat ••eo •• 33 61 •• as .as 
&eputbeJ.a 100.00 l6d3 aa.as sa.oa 
1Ul.l.UD4U 90.83 88.10 ao.oo .... 
lloflblU'pQI' ?2.Cfl 1?.48 (a) 31.11 

f\Upd 31.17 lS.e& (a) 32.45 

.l.lJdbS.ene '73.83 9lt71 28.87 13.71 

Peos~ 11.73 eo. a sa. a 81.80 
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saqzu .... •• 14 ... 71 tl.ao 

PaUala 81.31 7$.00 11.11 a••• 
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AD ala •• ,1 &.71 (a) 31.17 

l1D4 100.00 •• oo as.M u.n .......... • (a) •• 11 • ., 
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h'b1e a.• 
ltDBlMI,"-·~=~liL~IM il PM11111 

1 GUrdespu 

2 l.ar1tsa~J 

3 &apurthala 

" .1'1lllun4tU' 

s Bosble.rpv 

6 nupar 
? .LU4hlotl& 

a feroaepu 

g Farl.«J,ot 

· "10 Bbatia4a 

11 s~ 

11 Patlala 

13 Bl••• 
1. Bb1vd 

11 GUl'pDJl 

11 JlDt 

17 Mahendtaaam 
18 Allbal.a 
11 KaJ1lal. 
20 i.UI'Uicahetft 
a1 iohtalc 
22 SODe~t 
Flllll'' 

l 
c.v. 

••• 27.81 

.... 92.43 

1oo.oo 1oo.oo 
n.JA 
86.47 

18.111 

SG.M 

•• ?3 

19.60 

m.u 
ss.ta 

100.00 83.63 

89.31 100.00 

eo.oe .., •• .... ..11 
••• 73.87 

••• 100.00 

(a) 

as.n 
., .• 

(a) 

.7 .• ,., .• 
SJ? •• 
as.• 
••• -.,, •• I 

17•01 
lt.lA 

(a) 

18.18 

'13.17 

(a) 

4.80 
31.03 

••• ae.ee 
rn.•e 
-~··· aa.a 
U.87 

ee.ca 
5&.28 

(a) 

oo.ee 

(aJ 

••• 
ee.aa 
83 •• 

ea.ee .... 
ao.oo 

••• 
3.62 

1 •• 

39.18 

<•> 
(a) 

e. tO 
10.20 ., .• 
4.G8 ·m.a ,. •. ., 

71.01 

••• 
aa.n 
16.43 

86.81 

••• 
os.ea 
•• 78 

••aa ..... .... . .... 
•• 81 

•• al 

••• 
74.17 

.... 1 

••• .... 
tt.l• 
-.u 
aa • .u 
n.ae 

!6.33 

42.83 

se.t1 
ca. so 
81.87 

aa.a 
•• oo 
•a.•• 
13.1. 

··" . ... , 
'18.7? 

•·~'~ 
lLM 

aa.oo 
14.11 

lOG.OO 
as. a 
71.81 .,.71 
2?tll 
48.46 

Btl I & 





CliAFTBR Vll 

As has all'eady been otated ollove, the cab obJ..,_ 

t1ve of our stud)' wea to seet (1) tbe &pat1&1. vor1at1on 1n 

tbe spread of bigh y1el41.Dg va:-1etJ of four eropo ln. the 

states of PU:rl3ab ana 1181'!-,ana, ano (2) the effect ot e.nvi.J:OD. 

men~. technological 804 lnst1tut1onal factors on tbe 

extension of 8J'ea unaer these crop•• 

ou study takes ·Up o1gbt seD.altlve teotol's to 

oplein spat1al liYV OJ:ea \'Qlation. '!be venations we ho.•e 

t ound are 4ue to 1nteract1on ot these f aoto.ra aDci 1 t 1a felt 

tbst these feetora ere so eODfUetina that 1t requirea 

detat~ed end eoucret& de.tn frCil'l the primet'J souJ'CUtG ~eb 

bas not been 8Bcess1ble to ue. 

(1) 7be qro.cJJaatlc fact ore ••• to haY• a 

a1gD1fUant effect on tbe spread ot a C"P, 'tlblle the1 baY• 

a •uu·a~al. etfeet on the ,S.eld of dlttennt CI'Op .. 

(2) 1 t S.s the 1ncrhtle 1D yield vh1cb .baa cosa. 

tr1but*l aoat to the crcnrtaa.. 
(3) ut tbe 41ftept technOlogical. taetozs, the 

apread of liYY occupies the t1r•t l'ank 1n u.pla1n1na 'tb• 

produotl 'f1 tJ. 
(4) GAl as pere•ta.re to TeA alone espl.aina 78.d 

var1at10D of spread ot area UDdu h1gb Jl•ld1Dc variety. 

- 1lA. 



AlOng -.!tb GA1 ea puceotap to ~A. tactora like penent.,e 

ot asr1oUltura.L labour to total eaz1cU1tu81 voricu1 ptl' 
,... .. :;~.._~., ... ~ ;"' -•~&'1 t • ..,,....,. A.--.l ~ '"""V"Io&- p.n..-. ....... .)C. "T Ll't-.. .,.~t.c 

hectar-e ~aWl educated popUJ.atlon to total popu.lation to,ethe.t 

espl.ei.n 84.d ot the variatton. 

(6) While atu4y1q tbe spread ot lilY cropa aeper .. 

tel$11 i.t 1a f0Ub4 that spread of BlV ot r1ce 1• bi.per than 

other CJ'ops. tis aeJ be poae4 by lOwer eost patte= ot 
BlV ot r1oo es c•paaaed to other B!V crope. 

id.gbt ai.aple llypotheees relating to spJ'ead of ll'iV 

w1 th tbe eJplaDator, Vel'1abl.ea have -een toaUle.~ed ln W.a 

atu41• 1be1 are tested l)f the simple eonelatioa aethOd. 

«Jbe bn>otbe•es are &lao eseat.ned tr• tbe reSUlt• ot 

mult1Jia ,repea.S.en (hue the •tep.r.ld.ae npeseioD) *eb g1v•• 

the tn• of StelaUoublp b•tweea tile a})re.s ot HYV ••• a.nd 

·each pre41cter. TUle 1.1 auaaariaea the reSUlt• ot taau 

ot hJpoth•••• bJ botb the ae'Ulod .. 

1 &•11 ratbl& 1D4a 

a s ot GAI to !CA 

3 Jonnqe ot R1tro~noua tertJ.Uaer 
!)U 100 ·Mehl-e Of GAl 

I 

.176 .210 

.ato•• .sea•• 

- .133 ... sGa 

••• 
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fabl.e 7.1 contcs.. • 

4 MecbenlzaUon 1Dd.ex 

6 Productivity 1naone7 ~ 

6 Si ot agri.cul tural. l.abour to total 
qi'10Ul:tuaJ. VOl'kft' 

7 s£ ot rural. eched.U.e4 cast• to total 
rural popUle.tlon 

8 ~ of 11 tuate aD4 e4uca.ted popula
tion to total populaU.cm. 

.I 

.501· 3.6(8 

.so•• .oooa 

.4?2 • - .688 

-.237 .181 

.092 .oo 

!be alapl.e COI'l'elat1on eoeffio1ant abova that 811'1. 

cUl.tural product1Y1t,y1a 4S.I'eotly related 14th all pred1ctora. 

r Yalue vl.tb rerc8Jltage ot QAt to !'CA w1tb p:Odaet1Y1tJ •• 

s1&JlU1cant at 1 per cent lQal wb11e tllat v1 tb aecbald.aaUon 

nnd egr1eultul'al leaJou.r at I pel' cent leYel. b value 1• 

bl&hlJ 111anS.t1eant (1. •· at U l.nel) ld. tb OJll.)' lnlaaUon 

aDd other• not even 10 pel' cent level. 1 t 1o I'..UJ curloua 

that ralaUonllblp td.th tormaa• ot r.d.tropnoua tuuu..- .,_. 
100 hectare ot GAl ia noaat1 ve. 

a. e1p1f1cant ~-1ctora are 1dent1t1ed r ... 'the 

step-vise ......... a1. v1 th 'the help of a1 aDO ranc• or ••a1-
4ual.s. 

* • a1,nU1eant. at 6S l.nel 

a a a1gnU1oant at ]$ leYal. 



11? 

All the predictors put tocether upla11t 87 .d ot 

total V81'1at1on. 1rnsat1on1 agrioUltural labour, prOdue

t1v1tJ 1n IIODey tel'lla and U.tuate and .Sucated populaUOD 

coabJ.aely upla1a a& per cent out ot Wl1eh 79!& 1a elalaecl b1 

1rnce.Uon. alone., fhus to uple1Jl tlie spread of htv, 

1:rr1pUon fyoa tbe tecbnolos1eol a14e ell4 fiBZ'1CUl.t\IJ'al 

labour, e4ueatecl aD4 U terate popUlation free 1uU tutlonal. 

side an4 J)rOducUy1t11n·aODeJ t•ra• •use out as the beat 

•US. table pr.Ucton. 

we nave tbus verJ.fJ.ed tbe bJpOtbeaes tilat the 

e2tension of BYV 1e very lAUch etteetad b7 our aelectect Yal'1ablea 

anA espee1ell.f' that o1' 1rript1o.n, a&l'1cUltural labou, 

pro4ucU 't1 t)' in aoney teNs 8llCI educated and 11 tel'ate 

popUlat.lon aDd 1 ... t etfeet..S br acd.l rat1D& 1ntlu 1a 

PUDJ ab end llarJaD.. we nov neeusanl.y t •• eno'tbu 'fe~J 

1apol'tant queaU.on aa 'to bov ia 1 t tbat PUnJab aDd Buy .. 

hed auch a t1111taaUe eoabinaUoa of all. tb••• teotora. In 

ou J.Dtar-state c•p-ulaon f# qd.eul. tu.n1 povtb w tOUcl 

that, otber sta\ea Qe far 'bebilld _the JI'Ovtb rate ot toodara1n 

of UDCU.Yidttd PtmJallt. The UD1quen•• ot PWl~ab eD4 late 

PunJab aDd Bel'JaD*t aa ve toU\\4, 4ef1D1tel1 et.teet..s 

bJ tbe e2tendoa of lllfJb J1el.41DC YU'ietJ. KQ be tbe 

cua~eU.oa of 1natS. t•ts.orral. eDd eU aatltloaioal .S. tuat:Lona 

of tbls reaS-on aa•• 1 t the \lld.quenua aDd thettefore, a 

detailed •tudJ et botb 1naU. tuU.onal. aDd oliaatoloc1eal 

factors abollld b.ave been 4one to:r •acb 41atr1ct u theJ plaJ 

auoh an lllpo"rterlt Hle in deteftl1n1Dg the povtb of 
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aancUlture an4 tb• extens1on of high Jl•ldlDs va11.et7. 

Def1D1 tel-1 non.e.va1lab1U t}' of s-equ1a1 te data gaYe u 

no acope to UDd•rtake eny such •tudS' 1n the coure• of 

the present prospect. We propose to estend ou •tudJ in 

detail 1n a aJ.oro level and eolleet the necessar; data 

vitb an appropr1ate metho4o10u. 

AnOther ver7 iaportent aapect caitted tr• our 

etu67 ~ 1ntende4 to be taken up later 1a tbe role of 

state aDS c antral Qoye:rzaenta. »le co.nttibuUon ot tbe 

State ha• obY10UalJ betn •ubotanttal ani often pl.ayed a 

cr1 tical. ro~• 1n the 4•Ye10paent ot qr1eUl:tue 1n PUD3ab 

8J1d Bld'Jtllla. !b.l.a role could be d1r•ct u •U aa 

bcl11'eat. 

••••• 
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MP&A& .• i 
(1) Mal BAtt! ABA l%0-'1 :> 100 

I ~ I I ISroducfloil I I. ' i I I 

Ar• 
I 1 tu•z •• •• I •• 

'f.U ( • 000 toDoea) lll4es • 000 11140 
I I I I • •• ~~~~.I I . 

XS.ti4 l.Dde:x 

19SQ.S1 43 a&.67 7& ••• m.aa •• 78 

lls&dl 60 St. a 18 80.32 ?'69.83 66.la 

1961).61 1?6 100.00 156 100.00 ~.03 100.00 

1961-62 2(1'! ua.oo 16S 106.1.6 181&.39 U0.30 

18ea-63 w •• oo 16& 101.48 933.83 82.66 

1963-61 220 121.71 1fS8 101.93 l392d0 123.32 

1964,.66 226 189.14 188 U9.36 l22l.Ea 1(8.20 

1965-86 201 116.6'1 193 lH.st 1066.99 93.61 

UlGS.e? 223 127.48 198 183.8? U61..S 101.87 

1167-68 WI. l&&.oo 217 ~tto.oo 1322.68 U?.U 

1SI88-6i 271 165.42 a29 147.74 1187.7? 10&.20 

1SMS9-70 378 al&fll al0.8l65.38 18H.86 136.18 

1910.?1 460 262.86 269.2113.67 17c:&.7G w ... 
18'11-71 636 306.al . all 187.?4 1811.tl 1U.W 

1971-73 461 aeo.oo 89¥ 188.00 uas.M 140.41 

19'13-74 610 308.17 2f1J.7 188. :w l851.2l 188.11 
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4DRIIMI .,I 
(U) lP¥11 

• il '. Pi-OiUc.tlon , ••. 1 
II • r • F f t l uea I 1 I lIM II 1 

l.U1' 1a 1D4U •ooo I net ex !i.U lnde:~ 
•ooo tonnea _bee. 1D kc/ 

I I I I r a • • • lf I • I I 1 1 bM 1 ui u I tJ ••*' 1' 1 a 1 1 

1960.51 "18 uo 286 92.81 272.12 lll.S3 
1955-56 32 61.13 B78 90.25 w.1o 68.63 

1860.61 62 100.~ 3c:s.oo 100. oo 168.83 100.00 

1961-88 53 102.82 306 98.70 174.341 103.16 

1962-63 so 96.18 320 103.89 166.26 e2.H 

1963.66 48 92.30 2SJ9 fTI.rll 160.63 ss.e» 
1964-66 &1 98.07 290 et.ll 175.86 10&.16 

1961-66 31 65.38 M8 80.11 137.09 a1.:zo 
1966.67 a ••• 178 S?.te 181.48 107.41 

1967a68 • 11.67 283 •• u lW.tl U7.M 

UMIS-69 28 ••• aas 67.51 110.11 71.18 

186t-70 61 103.M 131.1 ?5.83 293.76 ~.4s 

19?0.71 f/1 1 ••• 1 2fRe3 f'l1.30 276.38 J.A.ee 
1W71-72 41 86.53 191.0 62.98 231.11 137 •• 

lrll-?3 15 10&.71 188.1 11.33 292.11 173 •• 

1973-74 as 101.?6 181.0 60.38 2SNS.&I 176.14 



(111) 11&11B 

· ' Pl'o!\ieUon ' ' , ' · '' Xiea "' '" ' BeD' I ' 
L F d a 

ted ln llldes • 000 111des 1D 11.1/ 

-
----' 222 toD.tlea . hec. bee.. ,, , 

P. f ar IFI ,.II ' %II -·--·-~--....... -··-· _____ ....., 

U&0-61 330 

1958-66 MS 

1960.61 236 

1Mld2 8'18 

1962-63 a63 

1963.64 280 

1964-61 PJtl 

19615-66 

lDSs-67 

1H7.68 

tlt58de 

1M9-70 

1.870.71 

1971-72 

1972-13 

1973-74 

2C8 

373 

488 

838 

614. 

826 

6at 

4f/1 

691 

l40da ern W.13 

146.80 817 114.48 

100.00 801 100.00 

Ul.48 713 16.&0 

111.91 7l3 89.01 

106.38 677 &I.Sl 

122.12 191 88.'1& 

as. a 
158.72 

19&.31 

ee.?e 
218.71 

361 .. 48 

aG5.53 

?So rn.:n 
893 111.48 

sse uo.48 
814 1oe.u 

sao.? ue.u 
879.6 10i.81 

sea.o uo.u 
eo&.a ua.o 
ses.t w..aa 

366.. 121.33 

37e.aa 12B.m 
293.38 100.00 

aas.93 us.a 
368.86 126.78 

an.a? 125.sa 
aea.ea 1.23.68 

266.66 

417.69 

5l8.6l 

266 ... 

652.68 

939.70 

707.48 

516 •• 

723.56 

so. at 
142.37 

1?6.78 

90.4.7 

118.38 

320.30 

au.w 
17G.CB 

a&e.ea 



Pr04ucUOD Area n•l4 
Yeal' 1fl lDda •ooo lndes J.D kr/ 1D4u 

•ooo tcm.nu hee. hec 

18&().&1 18 13.18 33 31.13 363.63. 42.81 

1.8&5-56 61 !6.01 &1 48aU 1000.00 us •• 
196c-81 91 1oo.ao 101 100.00 8!8.49 100.00 

1961-12 83 a1.eo 88 83.01 M3.18 109.81 

19&a-13 ?1 18.01 U1 10'1.71 639.63 74.50 

1113 ... 129 W475 ue 109.43 Ula.OI 1H.IS3 

198a.Q a a 101.09 13 87.73 889 •• 115.21 

llllde ue 111•• 88 83.01 11.06.&& wo.ao 
1111·.., 81 ••• 87 aa.w eaa.ao 115.JA 

1167 .. 121 137 ... 116 l.QS.ae 1cea.aa ue.e1 
lrMIBd. 87 73 •• 88 83.01 781.31 ... 
111 .. 70 137 ua.a 11l2. 10&.80 uce.u 128.M 

187&-71 130 lAa.ll llAd 1(11.92 11.36.~ 132•• 

1871-72 139 ua • .,. 114.1 1(11.61 1218.22 .14l.to 

1172-73 116 136 •• ua.a 101.&& u.o&.J.e 118.73 

11'13-'M 118 130.71 us.s U1.71 100&.21 U6.VI 
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• T I T ...... e ..... !Nil ...... IJ 1 ~ 
1 

j _I, Jf l ' .• 'BID • a"' • I I I • I 

Year £a lD4u Ar•a lndes 1nkaf 1D4ex 
• 000 tonnes •ooo 

bee., bee. 

19&0-61 29& 36.11 362 67.61 812.18 ea.u 
195M 6lt 76.01 M3 e6.46 wa.ee 87.91 

196o-61 81.6 100.00 628 100.00 1296.1? 100.00 

1961-Ga 810 106.87 618 103.18 13<l2.19 103.18 

1068-63 801 98.17 670 106.68 1200.00 92.88 

196,3.61 836 102.41 688 109.11 1210.44 93.38 

1964-66 922 ua.ae 728 us.u 1276.81 98.-38 

1965d6 861 106.'18 678 107.96 1281.71 98.88 

1966-67' 1069 130.09 743 118.31 1485.30 lot.l6 

1967-ea 1438 176.6& au 13:;.91 170D.al 131.11 

1968-69 1629 187.83 898 142.81 1701.87 131.38 

196i-70 2U? 263.?& 1017.3 161..99 2lU.U 1&1.87 

trl0.7l 2M2 28?.71 11a9.3 1?8.82 207.t.40 1&0.06 

1171-72 8402 29&eC8 U17.0 l87.42 2010.'11 16'1 .... 

1972-73 2231 1'14.(JI 1270.1 112.32 l?M.H l31.U 

1973-741 JBU ••• U7&.a l87.at 11539.91 ua.ao 



Mmllld&a , i 
(vi) .. 

IIFI I •• fJ:r03ueU:on' I 

• ll!li I I uea J b.dl I .. ·R'iD ... w ••• , •••• I I II a 

Year 1D I »des •ooo 1nctex lDlq/ 11140 •ooo toDlla hee. bee. 

19&0.&1, 398 31.84 888 &7.41 449.20 s&.4o 

196&-56 1022 8Q2\ W87 96.37 E86.3G 83.12 

191o.e1 12M 100.00 1M3 100.00 825.66 1oo.oo 
1961.62 ses ??.31 1396 90.40 706.09 s&.ll 
1962-63 905 71.03 1443 93.81 627.16 va.aa 
1963-&l 668. 52.27 14l8 91.88 469.67 &6.88 

l864-6a 968 ?6.98 1319 86.48 733.SS 88.88 

186&-66 386 ao.21, 868 6&.26 443.6& 53.?1 

1966-67 611 4467 1068 68.88 500.00 60.16 

1887•68 l2G7 99.41 U60 75.17 1<»2.31 138.28 

1H8-6I 421 3301 •• 677 37.39 729.63 ss.ae 
liU-70 1173 92.07 1C8'.3 ?O.Sfl 1(82.10 131.06 

1170.71 781 61.83 1<S3.a ea. so 742.23 u.aa 
10'11-'18 M? S0.78 l.U9.1 72.62 178.19 70.08 

1171-73 5Sl 43 •• 969.7 ea.M 568.62 68.86 

Ul13-74 4.48 38.16 983.8 64••1 46l.U &I•M 



Appen<U.s 1 

('¥11l Ell.•• 

8lli II · Froclucf:toir · 1 If l lfean 1 ·· · ····neid .• f l I • n ••• 

Year 111 lndex 100() 1ll4e2" 1B ksJ lncle:a 
•ooo tonnea he e. hec. 

1950-61. 480 32.23 915 sa.&& .... .,. M.?O 
19fi5.&6 1015 ao.u 1666 'nM 667 .. 73 82.30 

196o-61 13Ga loo.oo 1606 100.00 811.33 100.00 

1961.62 1018 78.12 weo eo. to 697.16 u.M 
1.868-63 938 11.68 Ul2 "··lA 620.37 71 ... 

~ 691 .83.03 1&62 9l.f.Xi 472.66 •• 25 

19M.&& Gel 76.36 1380 86.92 721.01 88.86 

1966-66 4(8 31.31 Dll5 66.9"1 .wa.so M.H 

1966-67 563 43.10 U60 71.60 48i.9 eo. a& 

1967-68 1316 100.99 1291 ao.et 101&.43 111.16 

1168-61 441 MM 615 40.78 te6.41 .... 
1869-70 1215 ••• UB8.t 74.01 1022.72 116.08 

1970.71 838 63.815 11M •• 72.2S 718.48 88.5& 

lD71•72 682 U.M 1206.1 76•06 665.87 S9.75 

1872-73 6B& ..... 10fi6•3 es.n 5S3.17 •• 1'1 

1973-74 483 37.01 1(82.3 &7.31 448.39 u.01 



QJ Jtt "t' 2r!£' II 1 I I bNll b 

!'n••liMHI Area 
•• 
!"ear in 1D4e~ 'ooo 

IIU I .. I I B ~_~. 

.ul 
1D 

-IIi l(ll~~n~J.lf IJII .. i& .... I I CTW _U¢tl lcl(!'!~t 

ltSO..a! 

1966-156 

1960.S1 

1961-62 

1962-63 

1963-&1 

1~ 

1866-66 

1SI66-67 

1867·68 

lal? 

226t 

2716 

2680 

8356 

2833 

2716 

198& 

2&92 

39?0 

1968-Q fn&l 

1869-70 4626 

19"10.?1 4771 

1971..72 4M3 

1172-13 40'13 

1173-74 3836 

• 

.s.26 2762 

82.17 3662 

100.00 3?Sl 

93.66 3846 

8&.&1 3893 

81.06 3t80 

••• 35M 

'12.06 3023 

91.(8 8620 

144.10 3911 

13.96 

98.45 

100.00 

96.29 

96.&& 
93.62 

a&. ?a 

81.86 
M.ss 

106.18 

••• 3U8 83.79 

1S?.9l 3866.1 103.11 

173.17 3867.? l03.M 

166.10 3955.4 108.35 

U?.M 3801.? 106.12 

13t.27 31&&.1 108.17 

463.12 

637.38 

740.31 

w.m 
656.?1 
6&1.66 

781.78 

686.63 

736.36 

loet.48 

883.25 

use. a 
1233.7? 

1148.67 

1026.72 

M7.4S 

I I I .L,I 4 ... at r J. u-

4 1 .. l'IIIR I Ita 

61.10 

86.(8 

100.00 

•• 53 

••• 
86.86 

1te.88 

••• 
19.41 

l31.16 

w.a 
161.61 

116.83 

w.u 
138.16 

uo.H 



Appen41x 1 

(12:) l»SDL AIW 

. . ·~· a Proibctton· * II( II • ~- .I ..... BiD u. lUI •••• •• 
Yeu 1D 10()0 ID4u •ooo ln4Q 1n llldu 

touea hac. rcs./hee. 

1850-6\ 827 S?.m 1801 .... 467.6f5 66.7& 

1966-66 1£11 84.0"1 1981 93.96 613 •• sa.e 
196o-61 1450 100.00 21.18 1.00.00 68.6.67 100.00 

1961-62 1662 107.72 2<86 88.63 ?48.80 109.82 

196.2-63 Ul8 97.'78 2C81 98.3t 684•0 99.39 

1.963-M laB 106.34 2018 9&.41 ?64.12 lU.48 

19M-65 1?20 us.Ga 21M 103 .. 2.6 ?tn.M U4.8? 

1866-66 1&76 103.69 81(8 99.67 747.62 lOSJ.05 

l8fS6-6? 2023 139.62 2370 ua.oe 863.68 124.60 

1$17 .... 2661 183.~ 2656 128.63 999.62 145.80 

1M8-69 231& 195.66 2963 116.41 130.81 13?ee8 

186&-70 3411 235.8& 26'71. 7 126.61 1274.18 115.81 

lrl0.'11 3939 271.16 27<8.8 128.08 1AM.67 112.11 

1971-?S aa.e1 -·· 2780.3 130.0& uot.oo &01.78 

U'IZ-73 Mia MOe 51 29U.4 137.0 U98.21 1.74.'17 

l.873•'H 33&3 131 •• 2883 •• 136.36 usa.oa 189.61 



APPrmuix 11 

(il au-
-··· . I li t'tr03ueBio!J I l , '-'j.j,.- I li1; • 11!111 ,. -• u.xa ll • liOI I. I I 1 W ... -

Yed' 1D •ooo 1n4ea •ooo lude~ 1a Lnde 
1 :to~ . p Mlilt 1 1 1i1 M 1 1 1 ~~, u I II 11 1f ' I 11 kS·d!~g, I II I .. 1. li1 I I A • 

1950-61 1C11 

1966-66 10'1 

U6o.&l 229 

l.e6Wa 230 

1962-«l 261 

l9filt-M 2?6 

1964..65 361 

196&-66 292 

1966-67 338 

1967•68 418 

~ .,o 
1969-70 &35 

1970.?1 688 

1971-?2 920 

1972-73 au 
19'13-7. UtO 

46.78 

46.?8 

100.00 

1.00.4& 

ua.sn 
120 •• 

l53.m 
w.a 
147.60 

181.21 

20Lfil 

ma.ea 
300.41 

401.75 

41?.03 

487.82 

116 

ltD 

am 
228 

alt 

am 
287 

292• 

286 

314 

Ml 

3& 

310 

450 

471 

499 

65.&1 

66.61 

J.OO.oo 
loo•'" 
109.69 

ua.aa 
126.43 

128.63 

125.56 

138.33 

w... 
168.16 

171.81 

lSB.al 

ac».esa 
219.82 

8&9.80 

718.12 

10(8.81 

798.Gl 

1018.19 

1070.CX3 

1222.09 

1000.00 

ues.S& 
1321.65 

1862.31 

ueo.aa 
17M.10 

20M ... 

2006.30 

2156.6& 

at.l? 
71.18 

100.00 

?D.lS 

103.90 

106.06 

121.23 

I9.U 
Ul41 

131.11 

13&.01 

167.72 

174~ 

20L66 

Ul.17 

221.46 



(11) lUll 

I l Jl I fiiiii.IQFlU A I 

1960-51 a 8 2&0.00 

1916-$6 (b) e (b) 

1960-61 1 8 • 
~ l e.e • 
196a-63 l a.a • 
1.9G3-M 1 a..41 • 
19M-65 1 s.o 200.00 

196S.f16 • .a.o • 
1986-67 3 e.s Sl?.M 

19&7-68 3 e.e su.n 
1988dl a a. a 571.41 

1M9-70 3 4 710.00 

l.W/0.71 3 I 110.00 

1971-72 I 3 ..... 
1172-'13 3 7 411.87 

U'l3·7· 3 6 600.00 



.......... , Pl-o4ucUOJs. ': a.. rn•ri 1 'Aru I 

lear in • 000 ln4es • 000 
tonua hec. 

1950-11 83 143.10 217 

~~- 48 82.76 l2S 

196o.el • 100,00 123 

1961-68 79 130.21 142 

196&-63 66 U2.flt l36 

1963-66 u M.fa 106 

1.984-66 61 105.17 1.60 

196&.ee 80 137 •• 1156 

1966-67 160 218.12 lS6 

18674 2QI aa.u 2(8 

1918-tD 20& 311.71 193 

UGt-70 231 411.31 213 

U'ID-71 813 .a1a.rn 2at 

1171-?2 171 2M.B3 lU 

1971-73 108 -·· 129 

1873-74 11M au.• H7 

, , • ••v•, B.eD' 11 .• , •• , , 

lllde~ 1.11 1Jl4ex 
kc/bec. 

176.42 382.48 81.11 

lal..63 384.00 81.43 

1oo.oo 471.&6 100.00 

116.46 586.33 U7.9a 

uo.&? 417.9& 101.31 

89•31 ••• 66 ••• 
130.(8 387.25 so. as 
126.83 612.88 108.75 

JAe.u 81&.al 171 •• 

w.n •• a. au.• 
lN. 11 1056.11 211.11 

173.17 1U7.3 236.11 

118.• usa.tl ••• 
U7.81 U?t.31 250 •• 

101.88 837.20 177.M 

119.&1 r!a.u ar:n.M 

ld ... 
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Append1X 11 

(iv) titall 

Pro<tueiton 
• 1111 • II I I. ---- ):I eid .. Iii · Area 

Yes 1a •ooo 1D4ea '000 1D4U kg/heo. 1D4o 
l I -• •• UI!DII. . ... I ,.~a •• • .. 1111 1 1 • ' I • U -· 

~&1 ua 38.27 21a 77.06 563.49 49•G6 

1815-16 192 &1.?8 210 ?e.61 ?38.46 es.ce 
196().61 371 1oo.oo 3W/ 100.00 1131.&1 100.00 

196Wa 44? 120.42 383 88.78 1383.80 121.'11 

1962-68 3(8 83.08 362 uo.?O 8&0.82 , ..• 
1963-64 610 137.47 3M 1C8.2G 1Att0.67 126.98 

18G4-6& 491 132.3& 383 11?.13 la31.SI8 ue ... 
1161-M G63. 173.32 388 ua.96 1662.5JS 145.69 

19G&.67 6lll 166.60 .... 135.?8 1382.88 121.88 

2967·68 774· 2(8.63 478 146.67 1626.06 143.31 

1968-6~ 706 190.30 490 149.11 1440.81 121.11 

196i-?O 1M. 211.32 EM 163.30 14ts.ll 111.48 

1970.?1 861. 232.Gl S56 169.?2 1511.31 136.73 

1971-72 BB1. 22Sl.38 M8 16?.68 1&63.81 137.13 

1172-73 906. 81.4.21 Ma 171.87 1112.01 w.ee 
1W13JM ?M. ao&.ta 6ffl I 173.38 1347.44 111.78 
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Pro4uetlOD AJ'ea 11•14 
'led in •ooo lndes •ooo lD<lo ki/hec. ID4•x 

toaraea bee. 

" lSSo-51 lcat 68.?8 U37 81.21 ~00.61 ?2.38 

lass-66 1131· 65.21 1282 sa.• 879.21 70.66 

1960.C 1742 100.00 1400 100.00 l.at4.28 100.00 

196Wa 1766 101.38 1433 102.31 1232.37 ti.OI 

1962-63 1761 101.09 1616 1(8 •• 1161.60 ea.as 
1Q63.66 18H 1<11.78 wo w.se 12M. II 100.81 

1.864-68 2317 13&.88 '166t· W..M 1514..- l21.70 

191&-M Ull 109.99 1660 uo.n 1.23C.12 9t.M 

l.86e.l7 2461 140.70 16CB., l.U.se ...... 128.10 

lM?.ea 3338 101.48 1ft0 121.81 1863.12 149.11 

1MS-et 4491 217.81 2063 lA?.38 2176.92 17··· 
l.IGI-70 4ae! 278.28 2U6 1151.71 .... fll 180.11 

19?0.71 SlU 211.35 1289 1M.I1 ..., .• 171.81 

1.971-?2 56:18 822.18 8331 166.11 •••• ua.• 
1872-13 1311 •• 1.5 .01 1'11.?1 2282.M 171 •• 

1173-74 5111 lri.U 2338 1f.i7.00 au.tt 178.C» 



·- I I 
I I II •.• 1 1 I 3 . M l 9 161111tteul I I ,I p-ill •• 

lJSdea kclhec• 

196o.61 8463' 100.00 2160 100.00 u.a&tM 100.00 

1911-68 2678 106.10 2200 102.13 1168.63 loa. to 

1962-63 M&7 99.76 23:11 1C8.l9 1017.06 u.u 
1963 ... 21'13 w.oa 2278 1.08.46 121?.29 107.18 

196&u6& 33U 136 ... 9173 1216.48 1361.39 ua.ae 
1966-66 3000 122.30 aua w.ao 182o.~ 107.47 

1966-6'1 3646 . WS.63 26M 121.M 1381.20 121.88 

1961-68 4883 199.06 2M6 138,36 1618.06 ue.eo 
19SB-69 69U au. sa 3186 147.60 1867.23 1&&.41 

1969-70 6505 •• 19 3348 156.00 uu.ea U7l.QJ 

1&70.71 6W7 28e at • 3&lt 16S.6Sl 1891.17 115.11 

1971-72 762S 310.76 3631 163.<&7 2l.e8.a7 1t0.1o 

197~13 7311 3Gl.l3 aeM 168.H 2006.0& 179 •• 

mJ-74 73Jtl •• ,o 3e6l 188.81 l.WI.M 17&.17 



AppeDdls n 

It. U li l Preluo aa n• • " · • • Al'ea £*1111 $1 '!lila" I 
I J • J 

in '000 lr.t4ft • 000 
tonnea bee. 

k&./hec. 

1950.61 6U 71.46 8Sl 101.61 6oo.4? 70.87 
1966-66 e6G ea.H 1002 119.67 661.6? 77.80 
].960.61 71& 100.00 838 1oo.oo 863.22 100.00 

1961..62 696 wt.M 849 101.31 819.'78 ae.ca 
1968-63 680 81.88 817 97.49 708.91 83.20 

1.963-66 444 62.09 761 90.81 583.44 68.38 

196&-66 666 93.14 144 88.'18 896.16 101.11 

1966-66 8'10 61.?4 602 71.83 614.61 n.m 
1966-67 &CX3 '11.01 634 7&.65 a01.ae 93.91 

1967-ea 468 63.21 sao 63,86 852.83 99.99 

1.968-69 233 32.88 3GB u.u 669.61 78·47 . 

1869-70 393 &&.96 380 46.31 1o&l.2l 121.81 

19'10.11 2M 31.72 as 42.?2 793.89 82.'11 

1971-72 288 39M 338 ae.fll 841.'11 ••• 
1972-73 267 37.M 319 aa.OG 836.99 .... 
1973-7~ 316 44.01 362 48.00 896.88 106.88 
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Appel141s 11 

(..W) 1Slll.. fla.JMI 

"I ' 'P"ro4ucBoa ' ' j I • ., .. I I , .. 'BeD" • Ana . " 111 r 

Year s.n •ooo llldQ IQOO l.ndo ka./h•· lndes 
tonnos heo• 

19&0.61 666 79.83 982 1(8.75 616.37 73.40 

~- 706 &8.1!8 Ul3 l23.2G 631.32 80.78 

1960-61 709 100.00 903 100.00 716.16 100.00 

1961-68 726 102.40 91? 101.16 781.11 100.83 

196e-ea eu 86.28 887 98.23 eaa.aa 87.73 

1.963-M 4?0 ••• 823 81.14 57l..C8 72.13 

li&I.Q f86 96.78 801 es.vo &156M 109.02 

116&-H aae 86.87 6114 11.32 601.03 76.83 

186e-87 638 7.6.0& 69a 76.63 788.78 17.81 

11614 48& 68.41 527 ee.u 812.3i 103.36 

1968-69 263 37..00 4U 45.51 ••• 10 81.41 

1969-70 419 69.10 433 ., .• •• 16 113eH 

1970.71 3(8 43.41 414 .... 743.11 M.?l 

1871-72 302 42.H 3M a. a ••• 180.11 

1172-73 213 4433 aal 42.18 78t.OR "•" 
1.97a.74 3&2 .ae.ea 431 -&7.73 816.70 106.01. 



hlu r 
• I PmuoiJ:on I I i Ill a xr.a 5 

'~ I I . I • n.u I I 

!ea~: S.n • 000 lDcln • 000 1Dda kg./bec. 1D4U 
HIJ!all • ·· 11 r r 11 1 .~f!Qe. t n t a. uu .• r *" 1 • 1 • 1 •••· R QJ I. H±l 

leso.sl lS96 63.(8 2B38 92.66 

1955-95 2266 71.66 3053 99.6? 

19Go.G1 

1961-62 

1962-63 

1~ 

l~ 

196e-66 

1866-67 

1967-ea 

1868-18 

1961-70 

1970.71 

1"71-71 

1972--73 

19'13-74 

3162 

3301 

3058 

3all 

4028 

3389 

4178 

6368 

6218 

6986 

'1305 

1825 

?6. 

?6?0 

100.00 

10G.49 

•• 71 
102.66 

w.ae 
107.18 

132tl3 

16t.70 

196··&6 

w •• 
231.01 

UO.A 

au.• 
a&a.ll 

3063 

3123 

32M 

3101 

3874 

31CR 

3326 

3&U 

3627 

3781 

3828 

3911 

4011 

408D 

100.00 

101.86 

106.26 

101.91 

l06.8i 

101.27 

118.69 

us.M 
U?.43 

123 •• 

121.26 

127.82 

131.<8 

133.U 

702.95 70.71 

762.22 "·· 
95.61 100.00 

10&7 .a& 1os.ea 
•·a M.as 

1018.?9 104.61 

la:n29 123.66 

1092.68 109 •• 

11156.16 Jalt.;U 

1J5l&.u 111.1 

1126.6 171.71 

1831.8& 5 183.1& 

1869.72 l86.0 

aoa&.ae aoa.a 
uu.al 111•• 
l873.38 117.31 



.Appelldls lU. 

Mtrut alll ~:}~~ t11 2U9'11t 

I . ' r 1 

I {A}Jur;:' 
1 

I (ilooi~ arc)ApilS: s: =rsc;;n;ars :: s. 
lto. .o1et1'1ot sept.be b-. .Ju• tel . • ; · 

. Boy-. . A B C 
ber to to to - ' .l l.f l Ill. I J I fl 1 •• I •. 

total. total. total 

1 Gm'daapU 71.27 16.01 11.48 •• ,1 72.80 16.22 u.ea 
a AUiU. •. ,. 8.40 10.40 •• 90 7l.G8 l2.M 16.02 

8 l.apurtbel.a 31.74 10.96 11.07 H•74 B1ei8 ao.oa 22.05 

4 Ju:L]UDdtU' 41.06 10•43 16.68 68.12 60.28 15.31 a~ ... 
6 ao-.hiar,v 11.76 13.00 15.16 79.&a 64.76 l6.e? 1B.W7 

e hUpu 62.fwtt 11.91 44.83 89.18 ?0.02 13.36 16.G 

7 LUdb18D& 41.18 e.ea &.M 67.66 ?1.43 11.60 17.(17 

8 ltaroaepu.r 21.71 s.aa s.es 80.72 70.6? lO.M 18 ••• 

0 f81'1dkot 26.01 a. as 1o.u 39.60 6&.86 ••• 2S.eg 

10 BhatiDda 26M 3.12 e.aa as. a 12.48 1.&1 18.70 

U SaD&IW 31.31 4.G1 8.71 44.67 70.08 1o.aa 19.aa 
12 Patiala 41.40 a. as 9e71 !8.18 69.96 l3.&s 16.40 

13 ••• 21.89 10.'0 6.20 ··'' 66.61 r/dO 16.02 

1t l'·Obtalt as. ?a 10.08 ?.71 se.u 68.ea 17.?1 13 •• . 
16 GUr&IIP :S.78 16.87 ?.21 62.86 6l.Gt ae.M 11.47 

16 Ka1'U1 4?.50 '·" 10.00 67.46 ?0.41 14.7& w.s2 
17 Allltala 12-M 12.60 18.66 le&.oo 70.13 12.02 1?.86 

18 11114 38.21 11.11 a.ae 18.73 65.06 20.36 "·· 1a Mebeu,..ub u.ao U.93 10.68 fll•?l G6.80 17.62 1&.77 

§oureea s&UaROSI XG&acil o!' the ·&tate&;,, • 



l!IRIM&r, iX 
~;i.IE~9S:).l1ae ll8 k\1li!l .Do~ .-. 6£!& .J.l!da. 21: liit . .EDII lD 
fl1N i' ftM.Iiiii:¥IDif liM=i&l 

AJ'ea 1n •ooo hec 
lleld 111 kslbeo 

s.Bo. us.atr1et ,..... Idr· .. "mast a 4 ~· IIi' 'I' u ••• 1 ll 1J 

1. h1ssu ~:t,eoo 2,300 296,800 138,600 

2 l10htek e,eco 3,600 ee,aoo u.,2oo 
3 au.rceoa 100 2t300 122,700 oe,eoo 
4 .K.IlPa1 l18t800 4G,7QO 33,soo 816,400 

a NAJ)a.1.a 31llt000 :.,700 s,ooo 10,600 

6 lind 4tGOO 1,200 .-.,eoo .ta,ooo 
7 Kabendrqe:rh • • 190,400 9t100 

8 hos.b1arpur aa,600 60tl00 l,MO 12,600 

9 JUll.UD4U s,ooo 67,000 ltOOO 130,000 

10 LUQ&ieaa s,ooo so,ooo 1,000 w,ooo 
u Feroaepur 43,000 aa,eoo 36.000 aa.,eoo 
11 Aarltad •• ooo 40,000 e,ooo 1'2,000 

l3 GU4espur eo,ooo 30.000 a.ooo w,oeo 
14 x.apurtbela 17,000 13,000 • ae,ooo 
15 Jhat:S.D4a 1,000 s,ooo 72,000 182,000 

16 PaU.aJ.a 4lt000 a,ooo 4,000 wa,oeo 
17 saaaru 10,000 3&,000 aa,ooo 111,080 

la ,,upu &,700 26,700 20 21,300 
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.• $ J I • • p" • n IIF I . I • I I • II • I ' I I I II I 1 I . L I "' l *. 1 p A.-:G.r 
u1atnct .,,1! , X &8~4 4 • "il .... 1 Wfi• 1 1 + 11 + 111 · ee ae B ra ea +lV 

1 

a 

3 

• 
6 

6 

LJ.•s.z

bobtak 

CIU&SOD 

Kamal 

Mbal.a 

lind 

7 aehen4reaam 
8 liosbisrpw 

9 Jl1.ll.uD4tUt 

10 LUdbleDa 

U F eorzepur 

12 Mritser 

l3 aurdaapu.r 

14 &aputbala 

16 Bllati.Dda 

1e Patlala 

11 SaJI&l'U 

l8 h1l,U 

V VX V11 Y.tll lZ 

1,281 

1,616 

(a> 
1,668 

111M 

1,306 

• 
1,12i 

1,376 

1,333 

1.,116 

1,311 

1,160 

ltUS 

t,ooo 
1,018 

1,100 

ltllll 

870 

1,428 

870 

9U 

1,cae 
911 

1,693 

1,507 

lt460 

1,218 

1.ae<> 
1,017 

l,lM 

?10 

731 

813 

l,sta 

431 

361 

253 

3158 

380 

311 

326 

600 

• 

311 

4M 

600 .. 
381 

3M 

• 

1,2&6 

ltet? 

1,1136 

1,356 

1,01.7 

1,319 

1,638 

961 

1,101 

a,asa 
t,aa 
lt678 
1,161 

1.,421 

1,718 

1,600 

1,377 

1,4&6 

462t000 

261,200' 

2at1GOO 

.16,400 

141,300 

aM,ooo 
199,600 

173,8&0 

206,000 

aos,ooo 
ae,ooo 
280,000 

203,01& 

860,000 

863,800 

221,000 

21e,ooo 
137,180 



lAO 

Appelldl.x IV C011U. 

s.No. u1str1ot r , I . a&: u• IIMIB dli'N.IDS s:ru1 SR Slb.l.... 
' ot (1) S of (UJ • of (111) • ot (lV) 
to (lJ.) to (11) to (ll) to lX 

z n ¥11 JX11 

1 Blaaar a.m 66.63 .so 30.18 

2 l.obtek 2.62 38.tn 1.31 57.40 

3 oura•n .oa 64.63 1.08 44.ao 
4 XN'Jlal. ••• e.Cl6 11.91 sa.oe 
6 Allbala 26.12 3.34 aa.a& 4?.28 

e J1D4 4.92 47.78 1.28 46.09 

7 .kabmkaa-h - 96.43 • 4.66 

8 BoGS.arpu 16.44 l.U 29.20 63.23 

9 Jlll.l.Unclur 3.38 .. 32.62 63.10 

10 1.udhlaDa 1.- •• 24.38 73.61 

u Fel'osepur 9.S8 a.21 7.38 74.41 

11 MJ!itau a&.66 !3.& 14.21 tn.u 
13 Gadaepu 29.66 .us W.77 H.l"/ 

~ .laptathela a.ve • l&.U u.u 
15 abatlnda .. 27.38 a.oa • ••• 
1.6 PaU.al.a 18.11 1.80 16.38 ..... 
17 S~Rr ... - 4?.84 as.u 

l8 liUpaJ' 12.41 .oo - -



lA1 

Appelldl~ 11 eontcs. 
R•lats.ye ·J1e14 lDdo 

s.No, u1abict l «1.00 fstoo vn :a 100 Vlll d.OO mean ,.. 
I s· 

',1111 j I l lltlt If Iii .. I • ... • •• ,. ... F 1 ! I ti 

JlV XV XVl IVU 

1 h188al' 102.61 114.72 77.61 ea • ., 
a hOhtok 120.0& 92.36 127.14 91,10 

3 .GU1'J80tl (a) 66.61 ?? • .U 83.76 

• &enel. laltC» H.lt sa.at ..a 
& Mbela SO.M 99 •• 96.sa 73.11 

6 11D4 103.38 99.72 8l.&a rr.-to 
7 liehen4:resam .. 86.70 - 1 ••• 

8 Bosb:Larpu ao.a 131.85 1.50.63 17.87 
' 

• JUll.UD4UZ lQ:l.M - 134.(8 uo.e1 
10 .Ludl:d.ella lOS. fa - ue.so lB1.e& 

u !'eroaepUI' 88Aa 9&.88 1(8.4.6 01.71 

12 Allrltaaa 110.21 ue.aa 111.22 us.a 
13 OUttcl .. pul' 91.12 131.55 M.97 aa.rn 
lA l.apurtbela 121.1& .. 102.67 100.83 

11 Bbatt.D4a ?Sf.D 102.36 66.73 .114.M 

1t Pat1ala 17 .• 00 6&.78 as.ae .l.Oe.M 

17 SaDgl'V 87.16 100.67 72.33 $11.25 

18 ldlpar tl.ot - 119.40 JJ'J2.7& 



AppeDdlx 11 conu. 

I I • I (II I • ..!•&!t4!0~Aifa,IDIII L. I I I • I I.-
s.so. Olatriet fa 100 Jb100 \' 2 100 -SUs 100 X I 

XV111 nx u m 

1. l:liaaGl' 27.26 288.42 -'•G. 86.41 

a liohtak aa.2? 169.76 12.21 lO&.M 

3 ourpon .ae 810.46 9.00 so.t9 
4 h'rn81 263.91 38.48 99.21 as. a 
8 lull'bala 231.97 14.70 206.11 S6M 

6 .J'1D4 .-&3.69 810.17 u.3o 91.15 

7 kabellUe.cal'b - 420.00 .. s.a& 
8 lloablal'pur K6.00 4.89 26?.?2 97.31 

9 J'\111Un4U ao.oa a.u 287.03 :US.38 

10 LWlbS.ena 12.f11 e.u 216.27 w.M 
11 F•roaepur 87.74 36.40 64.81 13&.11 

l2 AU1taar 218.&3 14.13 126.01 105.78 

13 ~d-pV 262.43 4.31 130.3& .... 
~ &aptuth-.18 171 •• 9 • 133.36 w.os 
1a Bha1:U14a 1.37 l80.61 26.83 126.51 

11 PaU.el.a w..v4 7.82 138.75 U7•46 

17 S8J1CrU aa.ao &&.158 106.18 13.26 

18 hu.p- u.o.?& .13 412.24 72.48 



Appfi!S1&iJ I 

u1at .. 1ot wlae helaU we ~iel.d aD4I Area 111Clax of i our cropa 1n PW1Jab an4 
lieyena, Ut&-~ 

II I -~ • ! I ' - I I 

"'-rea 1iDCiu s. .Al'ea aacse 

m "•'.fat' Ro. U1atr1ct ·m. xa ••. BaJra a.c il;Jr& \lieai 
.f.+ll+lll+ 

a a• lf 
1 11 lU 11' 'f V1 lt1 Yl11 IX 

1 Qllr4aapV 18 21 1.1 la7 1,383 1,000 SOD 1,es 236.8 

2 Alldtad 73 a s.e 2l.t 1,650 1,292 625 a,a.a 311.8 

a bp1.trthala • 15 2.7 61 1,670 1,633 667 2,302 102.7 
4 J'Ullundur 18 63 o.• 166 1,386 1,461 t,ooo a, an 241.4 
8 &odd.arpur • " 2.1 112 l,W& ltCBO 333 1t521 219.9 
6 Rupar • 31 o.a ~ 916 1,082 - ·1,789 90.3 t 
7 Llldld..&na 3 78 ~· 213 1,333 2,138 1,000 a.m 287 .. 

8 '6ensepu:r 65 S1 40.0 396 1,23? 1,663 641 l,BH MO.O 
a Bhatl.Dda l a ·~ 260 1,.000 1,333 lt30S 2,272 370.4 
10 sauaru 11 at 42.7 261 1,000 l,&al 1,100 2t144 373.? 
U Pat1ala sa 36 e.a 118 1,386 1,352 l.,OGO 2t492 me. a 
18 111•-- 13 & 318 163 1,6aQ 1,341 2d lt481 631.0 

13 kobtek 11 • • 186 1,376 746 467 1,1rn 300.0 

14 ouceoa 1 4 131 126 1,186 sa 330 1,133 . 268.0 

18 Iai'Dal. 141 31 38 2?3 1,163 617 316 a.ou 482.0 

16 AUel.a • 35 • 71 1,'89 8?2 266 1,a~o 163.0 
17 .J1JI4 • 4 II 62 1,126 302 410 lt455 129.0 
1a kebeDdJtqadl - (a) 210 12 .. - 1U 1,839 212.0 



Appel141S f COlltd. 
. •• . • , 1 1 ~ ,azp 1111"8 ga,c,omDt •, itieSJ.u Xlta&1 '"• •• li .. al1.D ArM JUt' • • • • I 

s. " 0 
S or • of ' ot ;1;;21.00 J.l-noo ~00 a~ No. (1) (11) (111 ) <Nl • all t4W ~ ~oo fllu>o to to to to l 

(IX) (IX) (lX) (11) X X ~ 100 
--= X X1 Ill ll1l llf XV lVl XV'U XIUl JlZ u Ul 

1 3a.36 12.26 .?G 83.63 109.19 SS.It 81.76 100.10 96.82 36.oa 1.18 3L60 
2 21.31 14.30 1.t3 62.46 123.07 uo.ea 102.20 120.03 63.12 •a.os 3.26 35.97 
3 23.37 14.81 a. a 69.46 lat.66 Ul.al 109.0'1 U7.96 G9.22 u-rn 4.44 36.U 
4 4.17 ae.to .1? 68.?7 109.97 125.30 1m.sa 118.4& 14.78 76.76 .28 41.81 
5 13.19 30.01 1.32 65e48 90.91 92.41 14.46 7?.96 39.07 aa.ae a.aa 33.73 

• • •• •• 33 .aa sa. a 72.66 88.33 ... 91.69 19.67 100.87 .66 36.68 

7 1.01 ••• •• 74.11 108.84 182.99 163,.62 137.08 3.Ql 71.66 .aa u.oa t. 
a 18.19 a ..at 7.41 78.36 ••• 133.78 101.sa 96.06 30.18 fn.76 12.60 43.N 

• •• &.67 m.a? ?0.19 ?8.40 U&.oe 213.40 us.•s .ao 16.68 40.29 U.et 
10 2.M' 15.78 11.43 69.81 79.40 129.07 1?9.88 ' 109.89 s.?l 42.46 

11 18.17 l2.S8' 2.1? 67.09 1CB.38 116.78 163.12 '12"1.?2 63.88 40.78 

11 2.48 •• 66.91 30.70 12.6.91 114.78 40.06 74.88 7.26 18.6& 
) 

13 6.33 2.00 3~00 61.67 109.17 ' 63.85 ?4.73 87.49 16.79 &.sa 62.28 37.49 1. . .38 ~53 50.00 48.00 N.l? !8.97 53.86 88.82 1.13 •• so a..aa 28.23 
1a: 30.._. '?.S5 6.28 58.66 ... 6&17 53.31 1m.07 u.10 ... ?4 to.4a a..u 
16 28.12 Rl •• ? 3.01 47.81 ae.4& 74.64 43.60 63.66 83.59 63.16 &.18 28 .. ?1 
17 ••• - 3.10 42.66 48.06 81.32 26.81 80.13 14.6? 18.36 9.12 71.81 29..22 

18 .. (a) SK.U 6.41 - - 18.15 M.26 - (a) • 3.~ 



ltli.l'••a. a 
iJ1ataot.•ae helatlD U.eld ODC1 ;.\~ea 1D4G ot tour Cl'Ora 1n ~al) aD4 

hU)'81lat JSl3-ft 

s. AHa tmcla ... Ji.ablet 'U II tt.z:.-. •• a;;£ Ibn; 1 • all • I ·a;ar··· 1+11+U.l+11 
' .. t· • . • JJQ.Jra 
1 u 111 lf ' " "' 1lU 11 

1 ou-.,.. as 31 K7 1,81'1 ~318 i:: M: -.. 
2 AUI.tad Ul 41 • .. 2,817 ~250 4U 
a ~:t••ala • y - 7a Bt310 ~.au • 1!&1? us 
4 J 1W141U ~ ao - 8Dl f:~ ~311 - 1,318 3(8 
5 BOI!bl...,_ M 10 - "'' 1,342 ... ~eea 171 
e =-- • 111 • • a, us ~469 .. 

~= 
lCB 

7 u. 100 - 111 3C80 1f75? t:= asa e.'wo t . • , .. ..,... " - • .. us @tlJA 31fJ • P.watet 10 m - ., 3
1
1?6 571 11871 ~307 3f'JO 

10ibatllkla J. 18 • Ul 'ooo ~a 714 
~= 

266 ' 

~70 11 seaaru • • - - 8116 -la Patlela .. - - .. 2tl9? l:.- 1,000 
~= 

aae 
18111-PQ 17.1 3.6 113.6 ~--· lill8 1;471 tal 421.90 
111 Jtb.lwal (a) ... ~ ... .., ... ..... • - 4M ~-

302.30 
U rJilrD ... a. a ... ... ~- - - t:m 250.20 
1. U•4 •• 1 .... 10ld If ... 712 810 211.30 
17_. ........... (a) (a) 110.8 ... , •· - aea 1,838 187.00 
.... lit ••• e.• .... &:; ~113 1,03& 6U t= 

193.50 . ........,. . ... ••• 10.1 ~f!!ll -· 61J 300.20 ............ "'·· ... ••• .... 1iU.7 ~ .. all ~·-
347.50 

n •t.a · · Ll LS ... , -·· ~301 1f331 871 ~-1 203.50 ... -..... •• ... 81.8 .... lf171 ,. 8'18 J.ta87 124.80 



AppebdS.z Yl eoat4. .. IOl 1 :f 'f~"P''f ztt· erppa JJ••dlu 11•64 iHu n u • h~lltAJ! I:IJ!II iRA•I J -s. g> (~) ~) '\:) ;f;,21oo J'x1oo Jll21CX> iiiatoo j.xtoo i'x100 \"xlOO ao. J. j!i:d.oo 
(1X) (lX) <ifi (IX) J. z lt ~ X 
X ll nn nv IY XV1 lYll 1\Wlll lt~X XX Ul 

1 1.88 13.43 - 51.81 87.00 U?.oa w.m 102.1? 12.60 141.97 91.. 
a 30.17 •• 'II - 68.85 1es.u lei. eo ua.a 112.13 :a;. go 106.39 • 100.37 
3 81.8? 13.!6 • 61.81 uo.ao lM.al • 104.91 1?9.(8 143.23 • 100.74 
4 a.?& a&. WI ··• ••• 132.16 116.91 - 128.50 «J.S6 874.52 - 109.42 
s 12.M aa.n • M.M ao.w U7.m - 99.11 91•40 361.06 - eo. as 
6 7.40 a.. a - s.aa 101.?4 127.23 - 10&,60 sa .. • 362.06 - 97.81 
7 a •. u 28.40 - •• 4. W7.96 ua.aa 112.S 160.29 2L74 300.21 - U4.81 
8 3.41 • - ?0.58 13! •• 2 &1.60 129.81 us.ao l.70t.63 • - ue • ..a 
9 s.u , ... - .... lU.QI 40.79 178.87 lM.ts ••• so.w - 143.66 ~ 
10 .37 e. at 21.80 71.80 96.9G 109.00 B0.31 106.28 2.?0 63.63 la6.74 120.41 m 
u ••• - - ea.~& lla.26 9&.70 f1!.SG 136.60 "·oa - • 167.&5 
12 u.sa .. • ?4 •• 0 105.19 ut.38 112.58 120.18 186.&2 • - lal.7? 
13 4.1? .eo ., ... 4i.l8 87.01 128.28 81.61 80.17 30.39 8.46 268.61 82.48 
14 (a)a:(b) .13 il.13 s.73 • - 65.62 70.49 'a) 1.37 529.83 14.61 u 1.11 a.u 37.A9 69.87 ae.s1 49.36 93.67 68.63 lJ.09 22.30 al7.ffl 99.40 
16 6.34 1.,91 42.36 49.36 71.48 63.83 se.ao 88.16 46.11 20.61 ., •• 82.78 
17 (a) (aJ ao.se 19.30 - - rn.os lOG.U tal (a) 469.13 32.37 
1825.11'1 a.•• 2.31 50.85 72.416 90.17 '13 •• 1 69.49 lSI.l8 227.17 13.78 86.21 
19 27·•l ••• a.ae ..19 87.43 15.17 78.ea 76.-tO 200.43 102.U 19.153 es..26 
~0 3~81 a.oe s.M 13.41 101.38 15.86 91.8'1 103.82 aag.n 85.10 32.?9 st.S? 
1.1. 1.13 ·73 4?.S1 so.tl 62.43 ue.a& 98.96 70.61 a.S6 7.72 276.22 83.87 
12 e.at 4.1. 17.46 71.47 451.86 67.06 98.17 69.34 eo.22 43.97 101.61 us.as 



ioppen<d.S vu 
6.111 n,.,.o apq, kle"t&P& £att•R.if fSPJpJa. D. i=W:iJ.Iil 

h1oe Jovar B~ra Ju4ae wbeat .Barl .. o.y Grtilll fiu.glll'eane 1. & K 

£UDlM 
1973-74 A 499 6 147 S67 ~ 110 352 110 1?9 

1966-&5 A aw.a 6 169.6 382.6 1562 67 743 121.? 95.4 

la73-7.f. l 228.? 681 982 1348 2216 856 8?6 6289 763 

1966-85 y 1222 200 381 1275 1.510 1274 89& 36Q. 57& ~ ..,;, 
19"/13-7-i c .cs .oo .02 .09 .as .02 .oo .02 .m 
1961-65 c .06 .oo .31 .fll .ao .ol .14 .m .01 

ll'lEJMO 

1W13-74 A 2ill.1 186.0 955.1 118.5 U76.6 1S4.1 993.9 we.& 168.8 

1961-66 A 183 f!J37.7 989.3 eo.? ?22.4 92._a aa.7 llll:3.9 166.8 

1973-74 1' 1851 296 723 100l 1839 889 481 39e6 3H 

1964-85 y ]..H6 178 363 1013 12M U06 S86 4Gftl 471 

1873.74 c .05 .03 .18 • 02 •• .03 .-19 .()3 .03 

liM-65 c .01 .06 .1? .02 .16 .02 .02 .ro .03 -·· •. •rea In' •·ooo beeilae. • 
I I .... • I Ill I 'I I Ill • I I .. II -· IT 

A 
'! • Yield 1tf'1ec• 
c • Shal'• o the total 196& area 



148 
J.ppeDCils V11l' ..... Jl.IMI. •!ia~lfi!Sf-i&tkHll.d ;euall 

s:·rliieO! I ·· ::::::::mi:::::·: ::::.::::::·:·;:::::·::au: .. ::::::::::::::: : ::: 
!io. u1•V1eta .,P. 2 CJ'O~~ & Ar U.4tl4 pat eR 

(1.) (U.) (lU) (l) (11) (Ul) 
Jill a l!•. I 1 l • ··~ l'al•l I I Iii ·[q.UJi II HtfP. JWlR .. Ii. J&E J'1 1 . pjJ ~ .. , ... I •• 2 t 4 • I n•• I IR Jt •• 

1 G\U'488pU 82.0 163& .30 ae 16ti6 .u 
a A&rlta• ea.o 1893 .a& 3&,.0 1f.S66 .oe 
I KepUthala as.o •• •• 16.0 1!62 ·" 
4 IU1ltm4ut 29.0 ea&l .10 w.o 1671 .as 
6 BosbS.arpU •o.o WII •• 81.·0 14M •• 
6 t\Upar a.o 1685 .rn 38.0 1078 •• 
7 .Ll1dbl aDa. 12.0 2333 .03 •• o 212? •• 
a , ..... p. 66 alOO .11 16.0 1000 .06 

s fU'14110t 16 S67 .oa ao.o 1319 .oa 
10 Bbatlnla 1.0 2000. .co 1?.o 1M? .06 

UG~ lG.O 1931 • oa M.O laM •• 
12 Patlela u.o we •• .u.o lAC» .u 
13 &aftlel -·10 l.S'O •• 26.&0 1010 •• 
~ Q\UpDI1 MO 11M .ol 5.50 700 .oe 
ullnaa la.M 1700 .01 3.10 720 .01 

16 l\Oh't.t 3 • .30 1C713 .oa 2.40 10M .o1 
11 aabeadracam (a) • •· o.1o • -
18 Al$ala 4?.40 1120 .at 48.30 1360 .81 

li llll4 13.ao 1..120 • 06 ... so tl.S . .<12 

2t .uhi....nl 0.18 - .oo 0.40 .. .oo 
11 AQ.nlk.abetra ua.ao 1810 .aa aa.ao 1188 •• 
22 sone,e.t 9.40 1362 .f11 e.ao .1 .01 



AppeD4t.s Vlll 

Ar•a, U.eJ.4 -& Cropp1Jla.• • •• 

E:::::::ii!~~iiil: :::::iii!5jj::::::iii:i::::iiii:: 'ifj!jp&i I 

1 3.0 666 .ol 162.0 2018 .ee 2'13.0 
2 s.o 400 .01 aes.o 2197 .65 382.0 
a • ... • 67.0 211.9 .eo lU.O 
4. • .., - l.HaO 2506 .66 300.0 

6 • .. • 116.0 1883 .61 276.0 
6 - .. • 61.0 1M1 .67 107.0 

7 1.0 lOCO .oo 253.0 2a20 .70 360.0 

8 u.o 633 .oa a&a.o 2136 .n 366.0 

9 240 1141 .o& aee.o BM7 .81 332.0 . 
10 a.o 896 .20 as.o 181» •• 292.0 

u a&.o 1C8 .06 210.0 MOO .71 401.0 

12 2.0 1000 .o1· 251.0 1MO •• 3810 

l3 e.oo 115 .03 185.30 1899 .61 ao&.ao 
14 88.40 698 .34 162.40 1'180 .a ... 70 

11 1B7.ao 801 .43 221.90 ltU •• 48tal 

16 aa.so 805 • .aa 1.19.10 1 .. .u 217 •• 

l? 144.10 319 .77 42.10 188 .a 117.1 

18 e. a 517 .03 101.40 Wl .61 1SJ7.3 

18 84.00 .l •• o 10"1.50 1717 .et aoe.o 
20 253.20 Ill • eo ••• 17M .10 ao.• 
21 u.ao - .oa 193.11 laU .se 3Me0 

22 u.ao •• .1e 1oe.oo 2068 .73 wo.o 

wr ll UU f ... LA I lll!ld T tlsJI ...... IUFI.r<vMdl ..... ._. .... •• W 1 I I IF L ... I I e•a. -- *- LU b •t • I -
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Appencllx VlU 

Area, F1el4 end Cropptng••••• 1973-74 

•• • • I 

I =·iij: : :: ifii: ::::: :: iiiii= :: :: ·,t;: :: ::: ;;-u:: : 1m:): :: ::·· 
ti6 • .. , ......... ' Ill •••• ' ,_ ••••••• 11 11 .... .~ ..... ,' •• II I •••• 1 • •- d h ••• m L J I 

1 82.00 ]8J.7, .ao. 36.00 l343 .18 
2 l&t.oo 2218 .ao 40.00 1260 .10 

3 29.00 2310 .a 16.00 1563 .12 
4 m.oo B'l78 .at 79.00 197& .ae 
5 32.00 1688 .10 ?3.00 laGS ... 
6 s.oo 2126 .t:ll 37.00 H69 •• 
7 u.oo 3091 .oo ee.oo 176B •• 
8 74.00 mo .22 16.00 626 .os 
9 17.00 31'16 .oa as.oo 571 .oe 
10 1.00 2000 .oo to.oo 1260 .oe 
11 17.00 M11 .46 69.00 1037 .18 
12 s&.oo 2198 .22 46.00 1370 .u 
13 83.80 1.826 .28 ae:.oo 862 .1o 
14 2.80 1786 .01 e.~o 566 .02 

15 17.60 1818 .06 a.4o 1471 .01 

16 a.3o l30l .01 1.60 1333 .o1 
17 (E) • - (a) .. (a) 

18 48.90 1&13 .as .1.60 10M .21 

19 13.40 1493 .o& 4.10 713 •• 
10 (a) - (a) 0.40 • .oo 
21 114.30 2117 .33 ss.oo 18W ... 
22 s.eo 1279 .fll &.20 769 .o& 



Appen<i1x fll1 

Area, F1ela e.n4 C.Opp.lng. •• 

s. 
, : 111: :~r:::: IIRJ:·:: .. ~ ::: ru:r · :: lml :'~~: ·: :, u •. 

l a •. oo 1000 .o1 111.00 1868 •• 271.0 
a e.oo 1000 .o1 a~a.oo 20l9 .69 "( 413.0 

3 - .. • 73.00 1918 .53 118.0 
4 • • .. 201.00 2348 .65 30"1.0 

6 .. .. - aoo.oo 1685 .66 306.0 

6 • • • 63.00 1873 .63 1(8.0 

7 1.00 1000 .oo atl.oo 2929 .ea 362.0 

8 13.00 U64 .04 au.oo 2U6 e70 34.4.0 

9 21.00 1571 .07 857.00 2307 .so 323.0 

10 66.00 714 .81 ltl..OO 19&8 .?2 264.0 

11 ao.oo 867 .c:& 271.00 8476 .70 391.0 

1a •• oo 1000 .ol 260.00 2196 .66 ••• o 
l3 10.10 693 .oo rn.'lo 1381 -.• aoe.e 
lA aa.ao 838 .3? JMJ..30 128& •• uo.a 
1a ua • .ao ?at ... af/1.& 1466 .u <UJ..• 
11 ... 70 8?1 ... 103.00 1291 .51 2Cil0•1 

1? uo.eo 861 .a1 ae.10 1939 .u 187.0 

11 ••• o 682 .oa 88.40 1Q31 .51 193.& 

1t 89.60 aeo .42 lo&.30 1611 .• ~ 111.3 

ao 27&.10 491 .91 .26.40 1288 .09 3C1l.3 

a1 u.eo 816 .06 186.10 1a9'1 .53 367.6 

82 21.ao 878 .17 89.20 1267 .?1 194.8 



!ER~~2 ll • 

~Jillbaaia•s&aa iD&a, 'mlJ 
s:a···. 1 •• ru !$~ •ror•lo; <.t.r P.,:-' (11) "Pe:r .. z· · :1:: ::: rn4;;-
No. .o1atnct tube. ot 1000 1000 ••an aean (E)+(i) 

wells hM. bee. bee. 
plap. te- . 

••• J'fJ8 

., .. I 2 •t it t '. I bt ,,~ i 1 It ill .•. f ''l Jill f 4 il!l. 'I) .JI'J Yl T I • •• 
1 wr4aaplU' 82fi3 2lAt ea.M 6.81 l.U .. ao 1.31 
e .AU1taa.r 11401 4611 19.47 7.87 .95 1.45 2.40 

3 .Ppurtbsla 4286 1.361 :r~.65 8.66 1.36 1.61 a.M 

• JUl.:Wn4UI' 14,521 601? 36t87 12.73 1.80 2.36 4.lA 

6 hosblarp• 6,640 "3877 19.14 U.17 .aa e. as a. a& 
6 Ulpal' 2,89& 718 14.&6 2.91 .71 .?a ~..~ 

7 ~ana 14,061 6079 28.58 10.32 1.39 1.10 a. a 
8 Feros.-pur lO,fiel 9038 9.73 e.s1 .47 1.63 2.00 

I Bhatln4e. 1,837 8143 2.12 6.93 .1o 1.01 1.18 

lOS~ 6tM6 4318 10.78 6.85 .es le&e 1.'19 

11 PaUala i,Mo 4?38 17.31 a.eo .84 1.5 2.42 

12 hiaau s,41B Ml a. at .41 .-z~ •• .ao 
13 ieb- 9,e63 ?U L1.&i 1.00 .Ge .11 .at 

H QUJ'poB ~ll 1U3 ee.es 1.81 1.44 .33 l.rl 

15 bZJ1Bl U.183 578 40.70 .61 2.18 .u a. at 

16 Aabala 13,302. lOCI 37.&8 2tM 1.83 .sa 2.35 

1? AB4 •• 517 4U 13.25 1.00 • es •• .83 
l8 ;.-.benctracu.b'l, 130 8 16.86 .oa .ao .oo ,ao .... .. • 10.13 6.44 

soucea statlaUcal. Abaue~t• ot PunJab an4 huy-. 



It II 0 • I W W S j I I. W Ill If l l 1i I 

liYf 1.000 o.l68 o.seo .o.oa& o.eo& 

soil 1.000 O.f113 0.4&1 0.331 

I l':rigatloa 1.000 .o.ONt 0.445 

F•rt111au 1.000 0.881 

Keebntd.saUcm 4000 



Thio method cen be Qplai.necs with tbe help ot the 

touovin(J •~ample of tbJ'ee c.U.au1cts and tllree varleblea. 

Let the sJ.ven 4e.ta matris be 

~~~ 

~Xae~ 

~1 ~~ ~ 

•••••• (l) 

first •~PI t•oftlal1aatl.on ot tbe si'fet'l data 

matr12 1a clone by 41¥1a1on ot. coltans mean 

A Xu.f ~ ~~~ 'm,l #u ~ X• -
~~ ~ ~~~ sa ~ 

Xal i ~ 
_. 

Xaal~ 1131 ~. 

~ 

213 

~ 

. .-(2) 

" " secOD4 stept Calculate A ubi• • , ~ '.1: ._,_.. D • u--.er 
of obeerva'tlon• ( her• n • 3) n 

A
1

A 

s31 •u ~ '13 A• •. ~ .¥ Xu ~ ft 

sa. Sea 2':31 ~ :Ia :az, 

s31 2:3a ~ :131 2
32 :las 

~-



• •u -u ~ 
'\a. • .. 28 

~1 ttaa ~ 

Sh11-4 step, CalcUlate the G.,eo YalUAt vi th tM help of 

•que.tlon (A • A ) W co :~· ,., '• •• (A • ~) • 

'\1.-~ ~ .13 1 
~ ~~~ 

I 
tta1 ~a •aa -~ J 

• 0 

Ule&-e I • lt•U ty r.a.'tl-1~ ~ • &l.gen Yalno, t:roa 

llb1cb ,.. eo.e cat the walb•• of ).. · 

routb stepa feklDa tbe ld.pest .S.so nl.Ue of tbe utr1z 

A llllleb also nplal» tho aut.m• total yanau-. vet pat 

1' 1D the matris (4) end &U11lpl.J it b7 tbe vector (V) wbleb 

es.v• the .S.gbta '\t w
2

, "a tor tb• tbJU r .. ,.ott.·ya 

Yu-iablu 1 ... 

-.u-A •u •u "1 

-.a->.~ wa • 0 • •• (3) 
-a 
~1 tt.ae- ~--}\ W) 

WiD& A = blcb••t .... 'fald 

r,rca the ai)O'fe aatns ve ge' tbree equetl.oaa all4 • 

tlle val.uea of w1, w t w~ can be cal.Culattd• 
I ~ 



App8114lx m 
2ra1W:!ai1SJ ID Q!mltl 

(l:1eJ4 a Pft.oe) 

s. 
No. u1au1ct ld.ee *•" 'BU1e~ I OVal' Bajra aolae Grea nape GDd !ol'J.a 

bUOtal'(i 

1 Mar1taar 1.074.11 1717.76 561.1& eao.oo 688.00 1oal.a& 1288.50 o.w -
2 Bbati.Dda 717 •• 1.6~.91 381,80 683.40 ea1.sa ?.U.17 537.18 0.66 -
3 Ferozepu 1009.40 l.e63.H !86.66 431.20 EB"'.G'I ?SB.67 470.-&7 o.?& • 

' (ltt.eapul" ••• 11JB?.64 369.60 318.40 6358 613.36 968.60 0.66 -
5 HosblarpU 8&1.30 ucs.a. • 400.00 1000.00. 766.66 872.86 O.M .. 
e l11l..l.lm41U' 926.00 1893.12 319.56 847.66 1410.00 0.87 1-' 

= - - en· 

7 XaptU'thal.a 1006.49 1920.52 431.60 897.84 0.80 
m - .. -• 

8 LU4b1ana. 136.00 102.0& wc...oo 3f!n.10 sto.oo 1144.6& U28.00 1.02 • 
9 Patiala 9215 •. 75 1526.&& 321..78 483.16 su.ao 793.14 183.75 o.es • 
l;O hu.par ?47.68 ltl80.48 OM..OO 21.6.60 - ?14.46 6'17.26 0.43 -
11 SaDarur ... 16 1628 •• 64\2.60 286.20 699.60 ooa.eo ?67.68 0.65 .. 
18 A'llMll.a eso.M 1869.87 Sl83.25 2f11.1S ?21.67 464.76 618.50 ... 1 -
13 GUraaon 1M7.20 12SKJ.60 737.88 126.00 499.00 650.00 610.10 o.m • 
14 BS.sau 831.19 16aL78 401.!0 212.50 482.85 90l.OO 571.74 .. -
lt.i lhcs M&.oo 146Cl.M 221.11 192.40 621.30 985.00 671.60 - • 
16 .hrna1 Ute.oo lli2.40 410.31 161.20 ·444.60 789.60 765.20 o.a -
17 Meben<irqub - 13t8.a& 486.36 U?.SO 318.75 .. 336.60 - • 
18 ltOhtak 71LU 1868.35 .. , .• 130.60 631.a& 137.00 006.?6 o.7 .. 



Appendl:x m 
l'rotuet1Y1tJ1D liUpeM (Iield aDd Pd.ee) 

s. 
Bo. D1atr1ct Bav Sqd cotton cottoll Tobacco Groun<IDUt sea•• lA.DMecJ Potato total ........ ~1!1111. ~ (MuHMl • •• 
1 M.r1tad 3133.71 4111.86 M.e.a - 928.20 1.U o.w 6474.60 18860.<$ 
a BllaU:ada 3611 •• .... U02.40 .. 968.00 - • 4566.20 16292.53 
3 ••••epv 3oeJ..71 Q87.50 lala.·to - 1D0.2S .. - 17763.'19 17783.?9 

• GUrdupu.r 3147.0& 317 •. 60 3U.20 - • 0.65 0.60 4128.88 133a&.?3 
& Boabl..,.,U 3419.60 Ha.ao aoa.oe 4.16 166.20 o.sa o.et SZM.&& 18281.36 
6 .J'UllU114U at3Ll.8 4M.eo 100.00 e.u ll86.90 1.60 0.86 7187.5 18179.48 

. 7 &:aputbtala 8220.ft .... ••• .. 1133~96 - - S276.GO HBI&.73 
a Jd1dbla:Da ~00 saa.oo 1*0.25 • 1317.10 1.00, 1.11 6213.22 21201.&& 
9 Patl.al& 3117.00 416.00 9tl1.10 - 1466.00 1.12 O.fll 696t.?9 23M7.m 
10 &ape .we. eo 911.50 34.6.72 - 809.71 0.69 o.37 6234.80 16312.41 
11 Sd(p'Dr o&67s.oo au. sa 610 •• - UM •. 40 .. - GH.40 17~ ... 
18 AaNla U?a_,oo aao.?o - - 1136.80 0.&2 o.so 67Lt.6o 165il.80 
13 QIU'peD 1317,.10 asa.oo ua.3& - 133&.18 - - a?lA1w60 11365.21 . 
u lil••ld' ••·• 78&.00 ...... _317.00 atOl .. aa. 1.10 • ssas.oo 19'13.88 
15 J1Bd 334~11 317 •. eo 161 •• 8 - - 0.66 • 6995.00 H586.49 

16 xarraal 3619d() 212.60 ...., .• e.s 1834.80 0.6a 1.66 7i13.40 U7&l.28 
1'1 KaheG..-b331L~ - - • - - - - 5896.45 
lS Bobtak MOO.. 357.00 .aH.eo 3.f11 2671..00 - • sm&.ao 21011.00 
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• I 1 

' td liYV to total 
croppecl de& 

so1.l rat1D& 1Ddea 

~ of' l&A to TeA 

'lbnnqe ot N. 
t erU.l1a.r plr 100 
hec. GAl 

KecbaDi•atlon 
Inde:r 

l 
S ot liJV 
to total. 
CI'Opp4MJ 
ai'M 

1 I 

P•» bee. produetl 'f1 tr 
1n c~oney tel'll8 

• of acrs.. lab. to 
total 1-\U'al. pop. 
• Itt rual s.c. to 
tota~ ~aral pop. 
S ot Ut. pOp. to total 
l?trWil\M •• 'ii ..• i.tot 

Tdl.e xtll 

SiRU•iataRD. iaat&U 

~ I 3 
SOil • of GAl 
rau.na to !CA 
1D4ex 

- I 1 II ., •••••• 1 ••• 

•• .890 - .133 

.078 .123 

- .038 •• 44& 

1.00 

I lb 6 F .. Til? W 

8
• 34 L M 9 I •. 

Pe.r bee. s; of ,_ ot $J ot 
pl'uduc- api. rural 11 terata 
t1v1ty lab. s.c. J:)QpUla. 
JJt GlOltOy to to UOD 
tessa total total. to total 

Ill 

1.00 

aan.. rural popu.J.a-

• '~J'k~~ t:La;D ~OD 
.082 

• .611 
~ft•• ~~a n.ac 

•'-'4oilli ·•~ ••va9 

·-

~~•• •an,•• • ""'"' ... 2C8 u:J.Iio 

1.00 

1.00 -· 039 

db I d a· • ld 1 I IE 



Appendis: U. V 

&aam&+Sa. a,, ~tcP:lt~ll, e•anaa 6Raix&a 
.. I l hep•SIOD I. $ JJ , I I . I I f 1' d I biD I I I 

VarS.ablea s.u. ' a2 Iner1aae r,.2 f coetflcJ.ent 1nR 
:: :z :·:: : : I : :: ::. :::a::: .... ,1 : = D: :: :::u: : :: :1:::::·· ::::2:::.::::: , :":·::a . : :: I :: ::: 
Step 1 

*a .see .ata 7.812···· .798 .aeo ?.46e 

step 2 

S:J .676 .(111 7.9S···· .?92 ... .890 7.699 

%g .276 .232 1.18? .SlO .018 .893 ..... 
CJ1 
(0 

step a 

"a .644 .091 ?.()Gtl···· .198 

Sg .369 .aaa 1..641. .810 

~ -.419 .330-1.269 .829 .019 .S98 7.693 

at.ap 4 

*a .613 .01M 6.490···· .792 

st .a21 .8&1 1.331 .810 

-.612 • .829 .., • 3M ·1.573 

26 .00066 .0005 l.lat .Mea .ou .900 ?.sse 

-I· 



AppellCJ1x JlY 
tt•lllta of step-via• begreatd.on Ana.J.1s1a 

1 2 3 4 6 6 7 8 

st.; 1 I b • ... -I ,. U It L .. u l •.••••• 11:1 I 8 11*10 -
~ .. 5?3 .101 s.eoa•"• .792 

Sg .U? .3115 .373 .810 

-.C568. .aea •• .829 s, -1.81? 

216 .fXJC/17 .oooe 1..180 .Sf4 

sa 2..810 2.800 1.002 .866 .012 .sot 8.18& 

Stttp ·6 

&.6ca•••• .v• ~ 

~ .eea .101 
Q) 

0 

:II .w .au .398 .810 

~ -.603 .371 ·1.699. .s29 

- .ooos .0063 l .• OOtl ·* 
·sa 3.227 2.882 l.U9 .866 

~ -.678 .am -.838 .ses .ooe .899 a.627 
st~? 

~ 3 .m 11'11.6 s.aaa-.. • .792 

2a .166 .326 .su .810 

»t -.ell .382 • -1.679 .828 

se .OCMX38 .00068 .5&3 .864 



AppeD41~ JlV 

Beaulta of st•t-'Wln Re~eesloa i..nnlYala 

l a 3 " 6 6 7 8 

~ 3.6CR a.ne 1.201 .856 

~ --~ .832 ·l.OC8 .866 

sa .167 .180 .926 .876 .ou .a~ 9.060 ., 

step a 

-a .513 .130 4.aaa•••• .?92 

~ • 019 ••• .1(8 .Slo 
' 

s, ••• .422 -1.3a1• .S29 

Xe • 0001& .0007 .. 0.614 .&16 

Se 3.8QI s.ott 1.178 .SSG 

~, •• aes .872 ... eel .866 

*a .188 .186 .910 .876 

~ .260 .875 .386 .878 .002 .890 9.9M 

•••• • alp1f1esnt at U level 
••• • a1cnlf1eant at 6S level 
• • • a1cD1tleant at 1• l•v•l • • a1jD1t1oant at 20S leYel. 
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.tilgh yleldlns var1et1ea en4 terts.Usua are aze 

neutral 1n tbe aense that they eJ'e pedeotll 41v1si'bl.e and 

een be U.ed S.rrespeetlve ot \be tam, but.tbey ue not 
1 . 

resource neut~el. ss.noe the l.arse taus baye a bette 

COJillll&ncl O'fer resourees, one sboulA qpect ao:re adoption Gt 

Hl.V by large classes. 

To eltatn1ne thla, we <to not bave size claes data 

s-eaarding the edopts.on ot lin. It has b..m ~aat seen in 

ebapter Vl how tUb&· wu 1r.r1srite4 uea bel.ps J.n edopU.on 

ot liYi more 1nt.ma1vel)' than senera11rzo1aaUcm. 7heretore, 

a11 attempt baa MGil maae to Qr~Di.»a the eoncentraUon ot 

boldJ.nga ln dlHeJ.'•t oize eleasea an4 uea under tube 

wU 1rr1gatt.on. 

!Jhe touo\ld.aa table allow t.be peroetap ot 

nwaber of boldlnga to total in dltf•rent a1ze c.&.aasea an4 

pe.rcentac- ot tub .. wU 1l'r1aated area to!' the •••• 

.... J I •1 i 1 1 Jr 1 f 1 QUI •• 



Siae cl.Ys No. of :&of A:rea Area 'of PJ'oporUon 
boldine hol.- \mder nnde%' tube. 

41ag hol- tUbe. wu of (C)a(F) 

to 41alc veU area 
total 1n1-

ho141DB t•'-' o total. 
,; ott&~ 

(a) (.1) to> (D) 
and (D 

(I) (J') 

liel'J&na 
o-4 627884 68.73 956662.6! aas14t5 16.60 1 •.• 

4-20 272820 29.87 2131927.10 15494.30 w.ao 1 • ·so 
20+ 12666 1.38 aess66.oo 31292.25 10.9& 1 17.83 

PW'l3Q 

a-& 1088'1H ?G.fl'l l398tM.36 433188.01 36.52 1. ~0 

4-20 306SS3 ~.26 2284730.13 ?60'11?.03 GO.u 1 tl.IO 

2o. 10388 ?.66 S6866efll 62261.81 ••• 1 tB.?I 

In case of Baryen8t it 1s found that Ills• claa•• 
ot 1.10re than 20 bectar•a bol.4a 0Jll11.3SS of bol.dlqa t• the 

total and thl.s elalaa 7. 6d of tube well. 1rr1cated uea to toW 
-t.....J,e -well 1'-rri~~t"u q..'f'e.A- J .....,h',lt.. 6i.7S i'. of hofal~s to "\..crl.o.l 
lfhlcb 1a Wl4w Od bee'•• elat•• OAl.7 ao.825i ot tue veu 

S..rd.cated u ... 

!be uo~• ploture la ••• ln caa• ot Pun3eb. lt 

1a 20 and aboYe size qein, ••~'• ecmcentraUon ot -. 

weu lr1'1cated area 1• h1Jb"'-

""•~'etore1 w caa oODCl.\lde tba' adoption of high 

pel.d1na Yal'let1 1• .-. 1n eue ot lee• size ewe r..._ 

•••• 



Appen41s XVl 

i;ir1et ueacd.ron ot scae laporte.nt High l1eld1na 
liBii it:u=tiiii!.&Rii: fi•iiiiiiiiii: rs::Silu 

lal.IIIIAlll: 

I& lit 
i'=la Ab1l1 t7 to stand up to bea'V)' ferUUsat.lon al2d 

leek. of seD&U¥1 t, to season. Pldts are so to 86 ea t~ 

have good h1llenna eb1l1 ty and fl.ower 1n 106 to w d~s. 

heastant to SQIIle a~tent to bl.aat di.seue but au.eeptlble 

to bUght ana afteeted bf lOW t•pe.rature at b1llmng 

Ume. 1 t has e. COod reaponae to nitJtoc• etJ4 a aooct 4esr•• 

ot res1ateDoe to locl&lns. 

to ut1.Uze eoler energy for 1ncreue4 rate ot photo•ynthe.S.s, 

ett.tt sth.v ana dwarf plant be1&}lt hav1ng capac1t)' to 

s-eaiat lodg1na, goo4 ts..Uulnf eapaeit)l \d.tb •)·ntbzoaowa 

t1Uer111g babit, photoaenslt1v1ty, r••poue to bleb 

levels of .bltrogen. swsceptl.ble to low teaperat.ae of 

t1Uoring stace1 mo4erete res1stant to bl.Ut dlouee e.n4 

bsetonel lat' bl1&bt. 

.taD• see4l.1Dg 'f1aour fair, 4vuf plant, h.tcht, upr1cht 

leavea espoaios cr•t• leaf area to .Wl for b•tt• 

• soueea (i.) s.&:. c.:. V!tnta, •onen Reyolutlon l!llD41eiD 
Aplcul~ lW/2e 

'ftllCAB •Bend Book of A&rJ.oUl.tua · 
( . · )l'ertl.u.zu Aaeoc1att.on ot lndl.a (a) Acron•J 

ot 'Wbeat; (b) AarollQDJ of m.ee. 



Ut111wata.on or sow enel"iJt responat ve to hisb m.tro,c.a 

fert1Uaatlcm. Mo4u•te suscepts.ts.t.e to at. boru, J.eaa 

auaoepUble to bacterialleat't b.Ught, auac•pU..ble to low 

tcperataare at ti.J.J.el'ing &tales, .reelatant to loctg1Dg. 

Ot!ler hig.b llelJU.ng vaaet1es used ill Pun~elt anc1 

har~ene. ue I811UDS1 P~2..el1 PalaaU.S7i• .AD~27 etc. 

reslateAce to J."usts. 1 t pertoas .U \lben eo,_ u tlae 

an4 is to be pr~ed w •sonora 64• i-11 arttM ••• ye~w 

.ruat cp1d.S..ef!l occu.. Gta1Ds CJ'e \tlbtte, aerai-llm'dt a.ou, 
suaeoptlbl.e to 11Mvll. ettaek. MoJte euaoept1b1• to lOdalns 
tban c:>ther 4Vdf ~•ats. 

iiltiA,filt It lo shone~' tban •Luaa BoJo• aud 

h1sbl1 ress.atent to l.o;.,{sJ,ag. Being an ear1.1 YaJ'letJ, lt 

.S.a eapabJ.a of g1v1ns as 8004 j·.S.elds vbtm ao111ll 1n th• f1l'st 

week ot Deea'ber as vben aotldl 1D JDJ.d-Nov•b:•r or late 

oatober. It 1s susceptible to atd.p• ()'ellov) ·nat -.nG 

hence anstd. tebl.e fo~ .., • .,. libere t.td.a a.a-• 1e lapos-tant. 

1 t 18 su1 tabl• pertlot.llal'l.J loz cul:tiYatlon UDdu late 

ao• coD41 tiPs 1D the couat17 • 

ibNid& 'RIMI' 1t ~.-Mblee semora 61 bat dlffeJ-a 

iD ha'V1Di aUe!'•OOl.OUe4, bolii seect•• tt 1a parUe\ll.dlJ • 
suitable tot ereaa Wier• 7eUow l'Ut 1• not a probl•• 



r..S.etant -to loOse emut, 8DO tolera&t to povOeJ'J 11114-. 

She •1111•~1 wsa l'eale,eat to JUts at tbe U.U of ita 

z:!l•a•• 1D 1967 bat now 1 t ho• bect.We auoept:il).._ 1 t s.e 
reeoaeoded for oulU.t'Dtloa ell ovel' lnCU.a 1Deltlfi1DJ td.:U, 

ueaa WlbeJl& WJ.nter ·~ 1e lol'la•• 

tbe nortben blU.. !he plonh esaume re441.ta eoJ.oU on 

raatt.m.ty9 01-td.D. aeulua to .a.llt hd. Al&b df.II'M of· 

a-et1111tenee to Jellnt brow and black I'U8ta eD4 ··loot• 
~. '."; 

611\lt. 
· ... :.·, *, 

\#tho Saponant vm•ts.•• ·OJ'· CllbOu. JMaa, ,., .. 

i.ela8t lt.Ukta (lil385)1 Wfl3771 WCD57• ltUl.Ml. •1111 ete • 

•••• 
illll &DJ.t P181lt8 bye ))1'084 4afk s•MD l.Nf... S._. al'e 

tlii.cll. • ., -· •eelatao.t - J.oqlac. 1' ..... 100 .. ue 
dUI to •tan. lt 1• laU ia aatullJ 8DIIt btlae•1 .U.t•l• 

toJ! noaal. oaprlft.. '' 1a blab1JI'•a1•'-' te doWJ 

11114-. J.Mf bUijbt led nat aa4 •..U.• toluaat • top 

llhoot· ..... 
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.~11.6& It bas been evolved to ~eplace Gcnaa hyb:.r1W 

Wl1eh is ausoepU.bl.e to •tem bo~er eDC1 d01«lJ mlldew. 1 t 1a 

resistent to ataa bO:rez em downy m1l.dew. 

J&1Atl It 1e a eoaposlteo vari&ty or earJ.1 maturltJ 

maize. !bi.o veri•tl 1a reaistant to leatt ))licJlt rust 

and ~oclslng. 

utbOI" .b~brids an4 c.ompoa1 tes r~e Qenga bJbr14 1, 

as.nsa Sated. 2, sona, Yikl'ea, 1t1sen, J ..twabar etc. 

··~· liYil.dr4 PJii,IQJ lievel.Opeci at the PunJab Agr1cultu&te.l o.DlveraitJ, 

J..UClblene, 'High re.S.atance to downy mll.<Sev, l'l1gb clqJ~ee ot 

tol.ersnce to aoiatue atzaeas. .. 
. ·. 

Vtber b)'br1d baJra ora DB-1, JUI-3, BB-41 »1·106 • 

•••••• 



ADall4t J.c., •aeaAr.ent ot ActualJ.,J reel1eed A,cr1eu.'Ltlu-al 
· · . .. Yrocillc.rt1V1t1• pe:r sere e.Jl4 per wrker 1n tbe 

. ··_ dltte~ent Cft)p rec'!o»a ot lndla• ~ If il!all 
· ·. ,. d,b&rlsn~a» iSIII:tsYa, vo F!; ao. a, 

...... ' , .•. 
Arora, ~·l~)hJili1Mt1i .at AID'IIJ»>t 1&1 AAl&d.IMSill 

. . 

uana11, P.ct,,•AII&$11$Prl» b:91JA•L al .. lld'" (lt'/al. 

Bl.aDekfJDb .. ug, P.•'•t2Hf"~fhi&A .1111:1 ibiU il 
la:&IR£&,8 piL-t D ••t 2• 

GISU at id •. Pfi'· •Otnuel. PopQlatlon ~blea of PunJab 
aD4 hQJe.Da ateo•, Part 11-.A (1973). 

Chaudbur¥1 tt..tt.1 an4 S11'0h11 A.:s., . ,.A.Uoee.tlon ot I'G'tlllzua 
AIIOJll crop• aD4 aeg:t..ona tn u.P.• iM\11, .lfti•t II 
411J.S1Jil.tUil. ,IGQiaJif:lt VOl. uVh,. no. 3 .. ~. P• 4.7• 

Cbo\'ldhury, K.ll. ar.d v.eha. z&Ja, !;., • Acceptanc• ot lllprn .. 
Aci'ioultu.rol Prect1eea 1:be1J~ 01ftud.on ...,., 
wheat oroWJta ln PGU 41atr1et of 1\a.jaath.-l • 
•• ~ ·~':','··~UUlSJal.a. IGRDA!&Ut VO· . 21 

. '• .. 

uu Qlpta. B~1 11Soelo.ICO'IlOiiic. Cleald.tleatlOD ot .Dla'trleta • 
A f»taQ.8t.\Oal App"aeh"t liRA&,. 0 bJ.lSJG•i WMIEJI, 
1.4 AUgUat 1871. ' . 

U•aat, A.b•t iliA\ §ldt.'lall 1.11141 (18G9), P• 12. 

u•saS.1 A)•Lt and s~ ...... .•!'eobDOlO&leal CbaD&• aDd 
sate ot Olffwd.oDtt1 -f ~iLAII~WM 
1121111 Alt 101. 21 ( • ; :;.. · . 

uireetorau ot uoDOIIlca 8Jl4 stati.att.oa* lii.ato•r o% Foot, 
Apie~tu .. COMW'd.'tJ Ooelopaent aDd co-opN'atlon, 
QOYe:rJJaent ot lDG.t~t ttfte&J.onal DLtteeo•• 1n ClOp 
outpQt arovtb in pun~•• au.aa-~6&•, !IGY-.bes-
1917• 

Dutt, a.c., llPD"NI MdiiX a£ 'Jld&l (1170>t vol.. 11. 

F•rtlUse~ M...aletleD of lDdla, ft!lt.~111 "I·•I.IIJISS!sl 
GIPRI II iM'I (li75)• »• · . 

Frankel, r.a., IDIJ.I'IAita.U..&IMil (1t71l • 

• 1ea-



G:rhal.t z.s. 811d 1.8lnlal't l.s., 11f'oftle ot Potastd.lll 1n PIUl.Jab 

;~~~ ftift! •' .llt. 'ua• lasltttz at §SIJ.J.. as:&••• 
liauaer, ~tDJ. •s0111e Ps-ob:&.ea 1n t.be use of step.w1ae r•an.llon 

t. . quea in aeog:raph'loal Reseai'Ch•, ~ stN!IMID 
M!RG'GbiJ:t YOl. XVIl, ll04 2 (11'14)t p. •• 

ber4t, n. w. 1 •!be lapaet ot Puroheaed Inputs on PaddJ 
Uel.i:ls of Selected CU1t1vatoJ:'G ln '!an~aVUl' 01str1etat 
~~;: L»f'f lft~ds;JQ.tgrA}. l;gngdpiJ 

llodgdan1 L. and S1~ u, 1 • Adoptt.cm ot Beoomoumdecl 
AgrlcUltu~el-Preea.cea (&111oepaphed) Ford Fotmdat1on, 
New Oelh1. · 

lCAB, Q~ ciiiAMti.O ,t!iiSSPil.M ~~~ icb-t 

lCAit, ID!!t isw" Qt. MDS!Il\111 (1969). 

Johnston, 1., .BaDiladaa bltBAU (19?2 Jt edn. 2. 

&ben, A.I •• , §QiE»AI,blfllll i!LiPJtarA (1868). 

10luaro, A.t •• , Qtafifgl W! l!!iUraa MAGv»JJJI (l~l. 
ltW14U, A• 1 •con•Uuct1on of llldices tor ~eg;L.onal188Uon • 

M enq\d.rJ into ••thod• of enelyelD", JitRiiSlliCM 
biJa.tx ,, IIlii (lWI&), YOl. 37, •• 14 

.iJ.onber ger t ti.f., abel con&beour, c .H.. • •oocJ.al stl'uctul'e 
and Dlffuid.on ot realnfoftlatl~1af'1Mfl&• tful. 
t:r.~trftf~).es. z- A&~ 

),•or1a. C.B. t ii.UIMbl Q(. JlfAD (1976) • 

t.1nbu and Valdhyanathao1 • Ol'ovtb of Cl'Op output in lDdia, 
1951-t to l.._Sl 1n Prt!IOit Cbaudhury, -'tt . 
lllld&Pil, ill I!II&M AIPG!!.l&li&'a.l ge11l.t.Jalll (1972) t 
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