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CHAPTER 1 

INTRODUCfiOM 

Indian agrt.cul ture is often described. -as • gamble 

\11th the rains'. It indicates. tha~ w-ater 1s a crucial para• . . . 

metre for any me.:mtn&f'ul aer1oultural activity. Pri.o:r to a 

point J.n the history of a~eu.l:turo. dOVf)lop~nt, wen people 
. . 

became G.\1are of and learnt the method of 1rr1sation, the art 

·Of growing of crops depended. e!.tber on ralntaU o~ tha surface 

t'low. ln spite of ·t,Sreat tecbneiog~Cal. breakthrough 1n seed, 

tertUU.ers and farm. mechlUlisatt.on, 'tmtor stUl persists to --remain. one of the moat cruclal ~ompo_rtents ot the . \1holc pneltage 

of tecbnologl.es available for •sr1eult'Ut'a1 d<Welopment. 

Punjab is a typical oaea !Where wate.- has transformed the 

as;rtculture to a lQrge extent over tle.\e. · Agriculture• boina 

the bacltbone of the economy ot J?u.n3ab,. contributes over 60 

per cent o.t its net <looesttc prod.u.o:t. 11Vot leso than .eo per 

cent or 1 te. population 1o dependent 1n one 't'I&Y or tha otltor 

upon 1 t. t 1 Tbo soe1o-econo:n.S.c developnrent of the state o.nd 

the otandard. of 11 ving of thet people t:n1n1Y blngetJ on the 

nar1ou.l tural. development. 2 SJ.nco 1ndepetllience; Punjab 



· agri.cu.l tut*e bas made rapid progress and the state has emerged 

as the rlcitest agricultural state tn In4J.a both 1n terms of 

grotrtb and development.- The state ot :Pu.l\jab occupies the tirst 

place among the states as tar as econom1o development 1s 

concerned as lnt:U.cated by one of the most ob3ect1ve mGasure 

1..,e •· per capt ta 1ncorne-. 

The present study attempts to analyse the spatial 

and. tetnpO.ral development Of asriculture in Punjab an4. oxamines 

the eontribuUon made by tho ava.tlnb111'ty of 11ater arid its 

various parametres coupled \11th some other lmportant teohnolo

gicel inp.ats. P\mjab, being a defi-Ci.t state in respeet of 

:rainfall, has to depend on the other sources of water to meet 

out tbe uat.et" requ~ement ot orops. An instituttonal eti"ort 

N.l.a been made to Ct)ntpensato to~ the lack ot ro.intaU by the 

development ot means ot ~r1gat1on. The state possesses a 

rich-surface water resource besides the ground tmter acqu.i.fers 

which have been utilized tor aro~ing crops since a lana time 

back. , It l'IOUld be interesting to tind out an to how the 

various parametres of wntor influenced the agricultural produc

tiVity both spntlaUy and. teoporal.ly. 

1.3 Objectives 

· The main object1vea of the •study arel 

( 1) To <mamino tne teoporal and spat1ol. pattern of croppinG 

1n Punjab. 

( 11) To examine the spatial. o.n.d tempora1 behaviour of area 



' 
and yJ.el.d of wheat, rice, ma1ze1 sugarcane,. oll seeds 

I 

(rape/mustard and ~t) encl. cotton, tlh1ch account 

tor about 1S PQr cent ot tho gross cropped area. 

( 1U) 1-'o analyse ·the spat.1al and temporal pattern of oomposito 

produet1V1ty of the abovo mentioned crops in val.ue tems 

al'Jd ttn determinants,.. 

( t.v) ro exatnlne the 1rr~gat1on .faotlities in Punjab over 

time. 

( v) To analyse the ava1labl11ty ot wate~ trora varl.cus para

metres over time an4 space. 

{Vi) To exatnJ.ne aa to hOw parametres -of water haft eon.tr1• 

bllted to produett.vlty alons with other inputs over til!le 

and space,. 

The study attetnpts to tost tho tollorina hypotheaosa 

(1) Produet1v1ty is the tunet1on of o.va1labU1ty of \'Gter 

to the crops. 

( 11) 1'be water ·partlJlilOtres become neutral after the attain

ment of a certain level o~ water technology· and the 

~1an.ce in produc.tivi ty 1& explained by other techno

loaical inputs e.g. fert111eer and seeds • 

. ( 111) The spread ot. area under H •. Y. v. a.nd .tertll.s.zetos 

consumption is a function o£ the pnrnmotres of water 

available through 1rr1ge.t1on. 



The entire \'~rk is based on tbe secondary data ob

tained from various published sou.rce.s. the basic data ~or 

production, area and yield of the nrops bas been taken from 

the Statistical Abstra~t of Pw\Jab, Gov(trnment of Punjab, to:r:

tho years 196o-61 to 1914-75. the area under high y1eldlns 

varieties o~ rice, wheat and ma1ze, the number of tractors, 

the ava1lab111 ty, of land P$r \"J''rker; average armual rainfall 

£or yQars 1966 to 1915 have also been taken. £rom the Statis

t1oal Abstrac-t of Punjab, Government of Punjab for the 

various years. Tne d.ata . perto.ining to aver~· annual raintoll 

trom 196G-61 to 1965-66, for the 41str1ota. the number of wells 

and tube ttalls~ crop-td.se as 'tlel.l as s:tmroe•wise ar-ea trrigeted 

have been taken from the nirrtpt1on F_lood.s anti t:eterloggi.ng 

statistics of Punjab. tor the years 1969 and 1971•75. the 

consumptton of fertUizers in all the distr1ct.s of t'Unjab 

has been ta.~ten from tt10 sourcest firstly. tor the period 

covering 1961 to 1968. troc •Et.tective Demantl tor Fertilizers 

in Indiatt, t-lay 10, 'l970. prepat"'Cd by u.B. Donie, Government 

of ln:dia.- l~ew Oel.b1, and. f:ro:a Dorris D,. Brotm1 s Internattonal 

Bank tor Rcconstructlon and Development. New Delhi, for tbe 
. . -

years 1968•69 to 1974.75. and secondly tram 'Fertilizer 

stat1ct1cs. 1911-72, 1975•76. 1976-17' published, by tbe 

Fertilizer As.aociotton of lndla, New Deltd .• 

The data for discharge ot rivers - Ra.vi, .Baas aDd 

Sutl.e3 - have been obtn1ned from the tables 'Yearly Discharge, 

Data of River Rav1• Beas, and Sutlej', prepared by Irrigation 
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Department •. GoverDSlent or Punjab~ 'fbe utU1zat1on of canal 

\\"ater £or various canal systems bas been procured. from 

'Utllizntion ot Different Canals in Punjab during kllarit 

I.Uld ro.b1 • {unpublished), Irrigation· Department, Pun3ab.. The 

number of canals, at1d the year-wise length tor each district 

have also been taken frorn the samo :source. 

1.6 Area ot s.tutty 

The area chosen for the present stUdy is Punjab, 

agrioulturally a very advanced state of the country:. Punjab, 

lying tn a sem1•ar1d environ had depended for a considerably 

long ts.me on rainfall tor ita agriculture and the cropp:l.ng 

pattern prior to tbe introduction of the 1r.r1gat1on boars 

testimony f. or that. The rapid development of agriculture 

owes mucb to the 4eveloprnent of canal irrigation wb1ch not 

only replaced. tho old persian mee-l technology but ushered a 

new era of agrieul.tural trans.fonnatton. The otate of Punjab 

as selected for t..lte present atudy emerged as a result of 

the· state•s reorganisation and separation of tbc Haryana 

state. For the poriod 1960-61 to 1964-65 there t·:ero only 

10 districts and tram 1966 onwards d1strict· ot R.opar bas been 

added to the list ot districts. The dl.str1c.ts of r.·artdkot 

and Ferozepur have been clubbed toa;ether. because of tho 

recency of the creation of Far1dkot, a tehs1l of Ferozepur 

district. for \1h1ch data for the period of the study 1s· not 

nva1lable. The d1str1ct has been cnosen as the unit ot 

etud.y due· to tho fact that prodtlCttvJ.ty .ftgures below district 
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level are not Gvailable and prodUctiVity bo.tne the most potent 

iAdicator of agricultt~ral dovelopmont eould not be· substituted. 

by any othe!' 1ndt.ca~r. Productivity is more susceptible 

also to respond to the cbangeo tn inpUts, particularly· water 

accompanied. by other b1o-cheolce.1 lnputa •. 

the stu<ty cowrs a perlod of 15 years sprell41fig 

from 1969-61 to 1974-75. An assessment of water avaUability 

for crops 1n Punjab bas 'been do.nc tor fourteen years from. 

'\961-62 to 1914-75., 11!h1le tho behaviour of area and yield of 

some selected orops has been analys-ed for- the years 1960-61 

to 1914-75.. lt 1& atm.ed. that this temporal study tor o conti• 

nuous period will give n cl~ar picturo of Punjab agriculture 

in the pre- and post-eroen revolution periods ~~1ch is 

ansocs.ated with the hlgh grot:tth rates of asr1cultural prod.uc• 

t1v1.ty bocnuse ot the impact of nett technological 1nputo. 

The avn1lob1lity of tsater is calculated oaly for tho yeo.rs 

.trotl 1962•1975 as the canal d1scbargo data was not ava1lcble, 

because the l'06\ll&t1on Department got ontablished separately 

only 1n 1960-61. '?h.i:J show that an nt"'teopt bas been mnde to 

cover a ·_>er1od of rouablY 15 years, or less for certa!D 

indioators dua to data constraints. 

ln order to interpret the data and to ~at the 

nypothenes a number of techniques and methods bave been unecl. 



!he -water availab111 ty has been e013puted for all the distric'ts 

. for eaob year 'ttith the help of the volwnn ot water available 

trom diftere»t sources. Tne assessment of the volume o£ water 

is b3sed on a number ot assu..tnpt1ons, and of course • has certain 

limitations. the volume of water available for crop$ from 

various ~rces has been calculated as f'ollo\'1$1 

1.9.1 Volume of Caml \::later { vcu) .. 

The caM.ls are tbe maln source of ut111atng the 

S\tt'taoe water tor 1rr1ga.t1on in most ot the 41str1cts. The 

ava1ltl.b111ty of water trom canals J.n each. district depends 

upop. the d.iscbarge and the length of oanals. The <lata for 

utilization· Qf canal t~a'ter tor f'ab1 .and kharlt is available 

for each canal. It is assumed he~ that the \'later ot ca.nals 

~11~ be distribUted proportionate to tbe l$ngtb of that 

particular caBal al'ld the d.istributarie&. Hence the volume 

of tota~ utilized water 1a divtded.. proportionately accord~ 

to ~ length of the caJ.'ltlls 1n the respective districts 

Which re~eive •ter from that canal. The wter utilization 

data 1s available tn cuaec days which 1o converted into cubic 

metres to maintain the unUorm1ty ot scale. 

Since there is no standard.tsod method to assess tho 

g1"''W::d wter aild 1t is also dUf1cult to measure the volume 

ot uater available troo.underground sources by any d1reot 

method, an attempt. bns been made to detemine the volut4e ot 
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ground water on the basis of area irrigated by weUs and 

tubetmlls and m th the help of the potential evaPQ'tr'nn'**" 

p.i~t.ion data. For the purpose o! calculation fcUow1na 

a&sumpt1ona have beeD;ma:del 

(J.) Water avaUnble trom the \tells ~ tube tf&l·ls should 

be Suft1c1ent to meet the wate~ requirement. or the 

orcpa, 

,(11) The water requtretaent of the. crops is ,equivalent to 

the potential evapotranspiration ot the area. 

( 111) The area irripted. by '\'Jells and tube vells 1e normally 

double cropped ana sets irrigation 1n both the crop 

$e$S0ml•· 

(iv) Since water from rainfall wlU be available Eor aU. 

the areas equal.ly and 1t t~1ll be availab1e .tor the use 

ot crops lt has been reduced from tbe water required 

!or evapotranspiration purposes. 

( v) fhe potent1al evapotranspiration data used. to cnlculato 

the volW1lO of ground uater 1s same for ol.l tho years 

as there 1s not mucb vartatlona 1n the temperature 

over the period .• 

Hence. tho 4ata !or area lrrigo.ted 'by 't'lells and 

tub~ells provides only the net trr1gated area ao as to 

COf!JPUte sroso irrigated area by wells and tubewells the 

follot~ing oethods is used: 

GIA • NIA c Area 1rr1iated more than once Assumed 

that all the area J.rrJ.gated by ~lls 1s irrigated more than 

once. 
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( 1) If the area irrigated. lDtlre tblm once 1s less than 

the net o.rca 1rr1gated by well&, then the l'dlole thiJl.G 

ts added 1n the \tell irrigated area to obtain tb.e 

gross irrigated area by wells. 

( 11) tf' tbe area irrigated more than onoe ls mo~ than 

the area 1rT1gate4 by wells then to obtain gross 

1rrtsatea. area 'by '\.'tells tbe net area 1rr14ated by 

well a is doubled and 1 t is f'urthet" assumed that the 

excess area has been 1rr1gated. more than onc;e bY. other 

Gross 1rr1gated at"ea .11\ Amr1tsar 1s 589.100 hectares 

l.n t914-75 

Not area irrigated by ~olls ~ 159,000 hecta~s 

Area irr.S.gated ooro than once • 589,700 • Y12,900 

• 216,800 hectares 

S1nce net it:T!.aated· area by wells 1s less than 216,800 

hectal'Ets, it 1s presumed that the grosa irriaate<.t area 

by \•tells ttUl bo ( 159,000 hectares • 159,000 hccta.res) e 

,,s.ooo hectares (aa per our assumption). 

Th\ts the volumo ~ water available 1n the district 

from Ground water 1s -
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GAl • 318000 hectares 

PE! • 1501 mm 

Rainfall. • 543 = 
VGtl • GAI by ttells X PET- Average annual ra.1nto.ll 

VG\'1 • 316000 X 101000 X ( lz~&,g i4l ) 

e 318000 X 10 X 958 

- 3046,440,000 

o ~ m1UJ.on cubic metros 

Slnce rainfall is distributed over all the culti

vated area., th~ volume o£ the wter avatlnble f'rom ra.S.nta.ll 

in the ti1str1c.t t11U be equal to net OJ"Opped area x average 

annual ratntal1 of the respective districts. 

Net sotm area dur1na 1974-15 t.1as 396,000 hectareo and 

the average annual rainfall 'tlas recorded to be 543 mm. 

Available Volume ot ra1n uater • NAS x nvorage annual 
ralnfnll 

lienee VR\'1 • 39§92° fol' & ~ 129QO 

VR\1 = 396000 x 10 " 543 cubic metros 

vm-r o 2.149,000,000 cubic ootre$ 

s..e. VR'tl e 2150 o1ll1on cubic metros 
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tttth: the help of the above c<.»nputation it is Euasy, 

to work out the a.va1lab1lf.ty or the total volume of water 

wMob \1111 now be as underl 

T 
Vf.'d e VC\1 + VG\1 + VR\1 

In order to know the total '1'ater nva11abll1ty in terttus ot 

rainfall equ:ivalents in the distr1c't tbe total volume of water 

has boon divided by the gross cropped erea. 

Besides the volume of water and th-e availability of 

vo:~r per, hectare, the eoef.ficient ot var1ab1ltty tor the total 

water ava1l.ab1l1ty, rainfall and the disobargc or river water 
' 

bas als-o been computed in percentage by tlstng the f'oUolt.t1ng 

method• 

Con:tt1o1ent of wrtatton or cv I# 

Value productlvi ty h!l.S ~en worked. out taking the 

constant prices or respectiVe e~ps £ott the year 1974-75. 

Intens1 ty of croppin& haa been ,computed by working out the 

ratio betlroen net and gross cropped area 1n terms of 

percentage. 

(Intensity of cropping = 
,...,""'. 

The stop. wise regressf.on htls been oomputod '\11th the 

belp ot comptlter. tak-1ng value productivity of crops as , 

do pendent and the water parametrcG, viz. ( vcw, VGt•f * VRt1 and 

VTrJ) and other ma~or inputs viz. .Ccrtilizer per ,000 hectares. 
H.Y. v 

labo~ proportion or ~ area under su crops, tractors as 

lmiependent variables. 
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In 'the tirst instance the correlation rnatr1oee have 

been obtatne4 .for the purpose of analysinG the relationship 

betl1een the dependent \tartable ( :productiV1 ty) and the other 

J.nd-epe~dent variables and their relat1onship with, each 

other., 

the stat1st1co.l Wormation use4 1n the study has 

been depicted on maps and d.iag~ through suitia'ble carto

grapb1c teebni~~e. Chrcpleth mays have beea prepared to 

Ghol1 the spatial pattem wile the r;rapna havo been prepared 
' to depict the temp()ral trends 1n "tbe yield and a.reas ot 

selected crops. 

Frace of the Study 
' . 

The present tttu.dy S.s d1vJide4 into six chapters. 

The first chapter spells out the objectives, hypotheses to 

bo tested-1 data base, aml tbe methodology of the s'tudy. The 

second chapter provides the e.n.vs.ronmcntnl. setting and. sal1ent 

features of the a(lriculturol economy of Punjab. The th1r4 

ohapter gives a detailed appraisal ot tlie 11ater parametres 

·and their spatial pattern overtime,. It also exam1neo the 

development and spread ot 1rr1gat.f.·onal. :f'ac1lit1es in the 

stnte. The fourth chn.pter 1s devoted. to examine the trends 

in area produetlon and. yield of six seleCted. crops, (wheat, 

maize, rice, cotton, ougarcane. rape and musta.nl) tlbieh 



,,. 
'1. 

a.ccount tor about per cent ct the gr-oss cropped nrea 

4uring 1974-75. In the fifth chapter an attempt flas. been 

made to analyse tbe relationships blltw-•en the value produo

tl:vtty coaputed for tbe stx crops and various parametres ot 

\'later and. also some supporting and compl1Dentary b~ 

· chemical itq>ut&• lt also ·includes the· results ot the 

regression analysis. the last Chapter presents a briet 

su:nuaary ot the study and the ft.ndinp by way. ot conclusion. 

It also presents the result& of the· tests of bypothese$' • 

•••• 



Punjab 1s al tua.ted in the nortb-weatem part ot t-f c:. 

Indian Union. ln its present fo~ it came into existence 

on Nowmber t, 1966 as a result ot re•orgard.satlon of the 

erstwhUe state of Punjab whl.cb 1noluded tho· presen:t state 

Haryana anct Unlcn Territory of Chandiga~b.. It .ls bounded 

by Jam:nu and Kashmir from the north1 H1macbal Pradesh in the 

east. Haryana and .Ra;)asthan. in the sou·th and Pakiatan. 1n 

tbe 1:1est. Spra.wl.ing over ao area ot SO,S76 sq. kma. it 

accounts for about 1.64 per cent ot the total ttrea of the 

In41an Union and acconunodatea 2.5 per cent of popu.lat:J.on~ 
.., 0 

The state is situated between 24 and 32 1n 

North latitude and 73 desrees atld 71 degrees enst lon5itude. 

~ab is di v1ded 1nto three phys1co.l rea1ons viL ( 1) The 

sub-mounta11n otr1pJ ( 11) The centrnl alluvial plo.1ns. and 

(111) Tbe south western dry zorte and these have great effec't 

- 14. 
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on. the agricultural practices. 1n the sta,e. 2 The S\1b--'mounta1n 

region is a nan"'\1 strip of terr1to:,- lyi-ng bet.ween the 

Htlnal.ayas :and .the l}lalns. ThG ttortnem portions. o£ Hosh1arpur. 

Ropar and O\U"daspur (except .natal& tehs11) lie in this .13tr1p. 

D1str1cte of Amrltsar •. Kapurthala, Jullunder, Ludbiana, · 

Patia1a. a~ SengruJ~" and (Bata.la Teb&U ot Ourdaa~ 4.istr1ct) 

11e in the ple1ns of sutlea. Beas and Ravi rivers. vth!s . 

region. baa a l&.t'ge resource ot underground water suitable for 

the purpose ot 1rrJ.p.tton,. Bbattn4a FeJ>ozepur, rarf.dk.ot and 

Barnala tebsU ot ~ distriCt at-e located ln the south 

WC!ster~ dry region, "micb iS' ttrJ.-er part· than ~e northern 

4iatr1cts of the state. 

The climate of Pwa~b, over moet of the year 1o ot 
a . pron.ounced continental charactor, extremely hot in summer 

ond severely cold in ~inter.' C11matioal1y. Punjab eomes 

under the sub-hum14 and sem1•ar1d., agro-cl1matic region. 

The northern portions of Punjab 11e in the sub-humid reston. 

Wb1le the southern portions ot state' 11-e 1n the semi-arid 

cl1mat1o aone. 

2 

3 Report ot the National Council of Applied Economic 
Research• Tccnno EeofN~&sa slMPJ!x o£ £1m~ (Hct1· Delhi, 
1961>. p •. '· 
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Tbe continental post tlon. of state baa rasulted 1n 

extremes ot tempenrture conditione. Though the mean deilly 

temperature throughout the year 1s never below ooc •• the 

max1mum temperature recorded in thO months ot May and June 

goes as high. as 45°C,. The temperature: falls to the lowest 

1n January when generally frost is rec~rd.~ dttrlng 

111~~· 

the ratny season in ~b ooJJJmences J.n July 
,. , 

ant1 lasts 1n Scpwmbo-r. fbore is a ltttle raintel.l in the 

state durS.ng Winters. The liln·ter rains are bighl;y benofi• 

cial f'ot" the crops of mbi season. January la th<t! ranlest 

month dur1n6 winters. November J.s the driest 1110-nth ot tho 

year. the northern and north eastern cU..str1cts of P\mjab 

receive abou't 1SO u of ralntall al'Ul'WlllYt. 1-1h11e soutbem, 

.districts 1~~t,e• s~u'lgntr, Dhntinda." ~<"ar14kott and. Ferozepur 

are comparnt~vely dry and raoolve only about 400 to !).50 1l11l) . . 

The soUs of Pun~b are coarsa and oamly. Tho 

follow:1ng tour rnaln types or soils are found in Punjab. 

( 1) AlluVial soua 

J.n the districts of Jullunder, Ka:purthaloa larger 

part o£ Amritsnr. Gurdnopur. iloshtarpur. Ludbiana. Pattala. 

and parts of 5angru;r, tbG soils are of ttllunal type. These 

are dqfio1.ent in phosphoric no14, nitroaen and humus, bat 
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rtob in lime and potash. noted tor <r\lick nmewal of nltrcpn, 

responsive to matlUr1ng and 1t'T1gat:lon. ~his is the .most 

important and most fert1lo among the Indian soils for 

productng a variety ot cropa. 

(11) Chestnut llrown So1le 

Bhattnda, ~ger part& of Ferozepur, Sangi'Ur and 

parte ot Amr.1tsar, Ludhie.na and Patiala are UlOstly covered 

by cheat-nut Bro"m so1ls, t1!11eh have si.td.lar charaeter1at1cs 

to those ot Alluvial soils. 

{ 111) Desert So'-1& 

ibose are fourad .1n part$ ol Fero~epur district. 

fheae are mostly sandy, often 'With higb soluole salt con

tents,. low orga.nie matter and gcmrall7 · sW.table tor. lDUleta. 

The soil& have_ l.o\<t hwm.la content. 

(1v) Hilly BrO'tfA S011s 

H11ly brown no1ls, deficient 1n potaoh,. phosphoric 

aeld and· lima generally suitable for orcb.ards nro found 1n 

There are two major crop seasons• rab1 and kharit • 

the rab1 oropa in the state are oo1nly t1hent. Gram, Barley, 

Rape and P'hlsterd., tJ'heat ts tne dominant crop amq tbe mb1 
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crops, accounting !or SO per com of g:ross cropped area 1n 

all the cu.str1cts. Up to the m.id•suttes gram uas second 

ranking erop in most Of the distriots, but tlOW its growth 

has decreased tremendously and replaced by weat and oil 

seeds. A variety of crops are · gatm 1J'1 l'unjab in the kner1t 

season. Dominant crop ot tn1s season 1s maize 1n terms ot 

hectarease.. But ~centl.y tbe trend ~s cbange4 ant rioe 

has beCOJD(l as the first rank.lng er(Jp 1n tnCSt of the dis

~1cts. In Fex-ozopur and. Bhatlnda, cotton is the first 

ranking orop tn tne kha.r1t season. \'lhile ma1zo occupies the 
' . 

secon<l place. Groun4nU.t is the other important kh.arit crop 
. ' 

wttieb is ga,1ning strength 1n tet"lll$ of heotareage 1n most 

of the distt-icta of tbe- $tilte., Cotton and. S\1gaTCane are 

the crops Whicb h.a:ve reg1st~ some J.norease ~in area. 'l'be 

other Qf'Ope grown ln. kharif are Jowar, Bajra, L1n&eed, 

Sea.aaw~ and ~Some pulses (moons. mash and ma~r.), but 'the pro

portion ot area under ell these crops ia very small and . 
there has been a rapld decline !.n their area during the 

recent years. 

The ·croppiag po.ttorn in Punjab, today differs to 
' o. gx-eat e:&tent trotil thnt ot the 19th oontury.. Hottever, the 

general trend has not cho.nged too much, bUt st1ll 'in terms 

of areal spread in the 'tJBke of new technolo6Y accorJpan1ed 

with better 1rr1sat1onal fac111 ties, some majo:r changes have 

taken place. 'ihousn 1n the 19th century also the major 

po:-t1on of cropped area was under .food61'Q1ns only. and the 

sbare of commercial crQps tms very little• even today state 
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mainly produces toodgr.aS.ns, but the 1nter1or grains e.re 

replaced by superior grains like rlce, wheat and maize and 

the prOportion of area Ut'lder pulses baS 4ecreased to e. much 

larger extent. 

Dur1ng the second halt of 19tb century, When. the 

agriculture in J?w1Jab was depondent on monsoon and. 1rr1ga. 

t1on .faeil1t1es were l1rnitedt the main. source of .trr1;at1on. 

wao wells .,;orked by persian wheels. As 1 t is shown in tho 

table 2-.1 that clur1ng ~?1 in ~b tho ~1.n cropS' grown 

1n the r-abi season \$M wheat. bal"ley and gram. Tor1e and 

s1rson, tobacco were .aome other lmportant crops of rab:~ 

harvest., AU these crops. need leas of' 11ater. \1heat \18.$ only 

fine cereal lthich can be grO\'In '\flthout tbe help ot 1rr-1gat1on. 

'In term& ot acreage coverage wheat was the t1rat rankina 

· crop in aU the d1sW>.tcts <4 ~b. Cram waa the second 

1-mportan't crop, during: the mb1 season, toll<n-:ed by barley. 

During the kbarU sea-eon, oaize, jowar n:nd the spiked Q1U.et 

pulses like. moth; mash t.md mauaur were 1Qpartnnt crops. Rice 

was grcnm in only two districts 111 a limited areas. Jotmr 

was the fi%'$t. ranking crop 1n Amritsa:t-, Ludhiana, Ferozepur 

and Hoshiarpur distriCts, while 1n Jullt.mder diatr1ct aa12e 

tms t."lc do:nlnant crop. Mn1$ t19.8 the ltlportant crop in all 

other d.istr1cts during tho khnr1f se~son. Area under pt~lses 

\1M eonsi<:terably high in all the d1str1cts. c·otton and 

sugarcane were grown. only 1n Anritsar and Jullun4er d1strtcts 

where 'dell !.rr1gat1on was \1ell developed.. The district of 



TABLE. 2.1 . 

Area* under Crops in tp.e, Districts of PunLif?b . • . 18Z~'Zl · 

.. 

·District \'/heat Barley 

Jullunder 287020. 25855 

Amritsar 240928 48243 

Gurdaspur 165766 90389 

Ludhiana 217677 43134 

.Ferozepur 183346 9372} 

* Area in acres. 

. . Ptai.ze 
Gram ( Ir1P1an 

Corn)· 

39739 115617 
' 

88760 481}0 
. . 

24615 475,,. 

94514 60765 

38335 45452· 

. -PUI .. , 

31906 81275 
I 

3434~; 30121' 22804 

22832 .. 68209 .24551 21197 79457 

67599 1.9465 ··1S066 2702:4 25902 .. 

""' 142259 14284 ·• 60224 

.... 14o,25 5196 - 20646 
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Ludhiana grew only cparse grains and pulses. It can be well 

understood by the following statement:c "1-luch of the district 

entirely dependent upon rainfall for its cultivation. Years 

.have been known when the whole face of the country • east and 

west al.ike, has presented the uniform appearance of a barren 

expanse of sand like suggestive of the capabilities which 

timely rains develoP••••"4 

During the second half of the 19th century, a little 

effort was done by the British to improve the irrigation 

facilities in the state~ The. first efforts of the British 

. engineers were directed to the improvement of existing indi

genous works rather than the construction of new irrigation 

projects. Of these. the most important was ttestern Jamuna 

Canal. Except this, the effort had been made to complete the 

upper Bari Doab and the Sirhind canal# during 1860s. The 

history of colonization may be said to have commenced in 1882 

with the formulation of the lower Sohag and Para canal project 

from the Sutlej.5 

With the result of all these efforts by the British 

Government there was a great improvement in the irrigation 

facilities in the beginning of the 20th century. Even then 

the· \'theat remained the dominating crop during the rabi 

·' 4 

·5 
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covering more 'tlum '0 per cent of tne cropped: area. In IDO$t 

of the distriete, gram was the acoond most important crop 

and barley tta& Qften sowtl mixed \'11th barley. 1-'latze, Jot'far 

and Bajra were the important orops of kharlt-.. Pulses, o11 

seeds "d'ere also arown on large area. The only laportant 

change 1:1as ln the tilnns ot ar~ 1ncroeased under cotton and 

sugarcane in all the· distr1cts. Suaarc;ane bec;ame a most 

valuable crop among the ltbarJ.f crops 1n al.l the d1str1cts 

during 190,...,.. (Table .2.2) 

file most important Qrops of the state tn the aeoond 

d·eoa.de of twentieth century were ~at, barl$Y• rice, bajrn, 

;}ol!iar, gram, o1l$eods, cotton and sugarcane,. As it 1e 

stated 1n. the Administration ~port, Annual vol,. 11 1921•22. 

• Ylbeat is the most important Punjab crop botb 1n value and 

acreage. It ie the staple feed ot titost Punjabis, ·and is also 

too ebie! crop for sale .tu'Jd export. the area is generally 

over 9 million acres ot wb1ch half· 1s irrigated and halt' is 

l?AE@,JQ• A'll tbe total area under all crops 1a generally 2S 

million acres. it t1ill be seen thnt Wheat const1tutes from 

30 to 35 per cent ot the total area of orops. The next 

1J:tportant rab1 crop is barley.,• 

·At the saae time rice 11h11e occupying 40 per 

cent o! tno net cropped area of fooctgrains 1n India 1s 

untmportant 1n Pun~b. 6 In additton to r1oe, maize, jowar 
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' I. I 1 lf. I I til ].r_·l 
~ ! · . ··1·'ml '· ·.· !o!at $.· PiO"du~ ·"' Xpproxliii!e RIC 

own ., ·on 
Crops Harvest Area. acres tion in value 1n 

IrPi• uno- m1ll1cm crore$ ot 
gated trriga~ tons ~-....... .. -·· -. 

. ~ 

I c 9,_11 II F Ul'l ·_r ti{ 1 

tlheat Spring 5:.0· 4.,0 9.0 a. a 16 

Barley Sprtng .4 .1 11.0 ·' 1 

fl1oe AUtumn ·' .2 ... 8 .4 

Ba;j.ra A~tumn .5 .6 , t • • 4 2 

Jowar Autumn .4 2,0 2.4 ·' , 
Gram sprt·na .2 .a 1.0 .1 t 

Ollsee4s Spring 1.0 2.9 3 .• 9 .a 1 

Sugarcane. Autwnn .4 .7 1.1 .1 1 

Cotton Autumn .35 .05 .4 ·' ' 



and bajra tsas the staple autwnrl cereals. 0£ tbe paAs<ts 

most important 'tflls gram. Dur1f1G the period 1920-21, ~b 

was havin,g largest area und-er sup~ne among prov1nces 

of India. t American cotton vas introduoed 1n the state in 

1913, and 1t gatned .importance among tho fibre crops,. The 
. . 

are$ under ootton reached to 1 ts peak 1n the year 1919-20 

due to consequent rt.se in prices 1n ye.ara 191?-t9. t7 

After this. with the bel.p ot canal irr-J.gat:lon 'the 

area ~er ~"ton .and susercane had sh0\1f'J. a constant rS.se., 

\1b1le the general cropp1q pa\tem ot the state bad not 

·shown any im}.torta.rlt change. tho . state roma1ned a -~or 

profluo,er of ~oodgrains only • 

••• 

1 IbU. 



CHAPTER III 

PARAMETRES OF \'lATER IN PUNJAB AGRICULTURE 

The \~ter rather than land is the leading limiting 

factor 1n the Punjab agriculture. Water is the key input for 

agricultural development and its assured supply is the pre

requisite £or agriculture .in the state~ Thus the evaluation 

of water resources:t .irrigation and its development bears· 

great s1gni.f1cance. The story ot transformation of barren 

lands of Punjab to the granary of India is the story of the 

development of irrigation 1n the state. Irrigation farming 

gave.· much greater crop yields than dry land farming. The 
' 

states which have shown taster growth rates in productivity 

have better irrigation facilities. The growth in produc

tivity in different states is found to be significantly 

associated with the increase 1n the proportion of irrigated 

area. 

Irrigation helps to increase the productivity in 
c. 

different '~ys. On the one hand it prote,ts crops against 

droughts, on the other hand, 1t allows an efficient land use 

which enables multiple cropping to achieve the optimum 

production. Irrigation facilities make it possible to adopt 

- 25 .. 



the Mw technology 8.-<:• U$e 0£. f'ertiliUX'St pesticides etc., 

and transtonn prii:!J1tlve subsistence agrtcult'w:'te to commoroial 

and more ca$11 or1ented,. It 1s the single most important 

taetor which tacil1tateo a proper utilization ot scarce farm 

land ·~sourc~s 1n mod.em1d.ng tbe agrtcul~. 

Another advantage of t.rrigatl.on is that it enables 

e mu.ea greater wr1ety of crop$ to be grown than ·ts pess1ble 

umler natural eoncU.tions,. It also helps to increase the 

. cmplo~nt opp<>rtun1 ties, ~ can support more people on the 

same land tnun the dry farming. 

In the pro.sent Chapter, an at~t has been made 

to analyse too dUterent a.spects of water resources available 

1n the state" the asttessment of ~ter available for tho 

irrigation purpos:e$ has be$tl ma4e tor each district .trom 

1961•62 to 1914-7.5.. fbo total vo~ or water available to 

rainfall has bnen worked out, fJ"Om e.ll tbe souroos naaely • 

surface wa·ter; groua:i_ wate:r and. rainfall. A brtor hictory or 
the sp"ad of irriGation 1n I?unjab has also been d.tscussed. 

in order to understand the ut111zatlon of ttatet' in the 

state. 

3.1 Surface \'later Resources 

In Punjab whe~ the rainfall is sennty the surface 

water has played: an iulportant role in the 4evelop:nent of 

state's agrlcul ture. · In t~u~ absence ot mineral resources. 

1:1ater t.a the key tor the .future developaant o:t both E1gricultural 

and tndustr1al eeonontY ot the state. Luckily Punjab• s 



• 

posit,ion is sat1stactor.v J:rom the vtew point of avaUabllity 

ot $Urtace water• 

The three rJ.ve.rs, the SUt.lejt the Beas and the 

Ravi flow through the .-e .. orga.nlsed state ot Punjab-. All the 

threo rivers are perennial and snow-ted• Tb.e longest r1 ver 

of the state 1a tbe sutlej which has its ma.1n tributaries; 

the Rav1 and the, .Beas and the Chenab .• 1 Theae t-lvers traverse 

the alll.lv:lal plains of Punjab. 1n a generally swth ttesterly 

direction~ The river Ghagar flows h-om SO!ltO di.atance ~long; 

the boundary of Punjab .and Bary~t in a south-\'festerl.y 

dtreet1on and d1sappeara in the Ra3ttstban desert• Tnere are 

many small bill torrents and obois wh1c.h spill over the 

plains cturing the ralny season,. 

The Su.tlej r1aes in the distant highland of Tibet 

at a height of about 4,570 ootres £r014 the fnmous t<lansarotiBr 

lako. It traverses a very l.ong course througb the mountain 

ranges, Which rise to heights of 6100 metres on either atc1o. 

The river flows thrOU{;b Himachal Pradesh end emerges from 

Si\18l.1lt hills, at the Bbaltra Gorse. It then flows as e. narrot1 

d.oep streatn between low bills tor about 16 kmS and tt!.dens into 

the alluvial plain. of Hoshiarpu.r d1str1ot. It receives the 

1 
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&e:as at. Harike above Fero~epur and Chenab at !4aCil1tila 1n 

Pakistan. The ~ disoba~e recorded at Bb.akra since 

1960.61 was 16.,070 lii.A.~·, during 1973. Tho discharge o:r water 

at Bhakra varled from a minimum ot s.a34 M.A.F. to. 16.070 

M.A.,F. from '1960-61 to 191~'- The disobarge ot sutle3 \'las 

reCJ:>rded to be 9.862• $.,83/+ end 9.286 M..,A.F. during 19651 

1974 and 1975 respectively. These years· have recorded rain

tall less than the normal, and were drought years, tor the 

cout~tr.y es a ~ole. fh$ r1ver discharge data is presented 
' . 

tn 1Cabcle ,.,. and the yearly fluctuatlono 1n tho river d1s-

ctvage at Bbakra have also been shown 1n the graph (fig. ). 

:rhe c . ., V • for the Sutle~ 1s 16,,3 per cent a.nd. 1t is more 

consistent as .e~ to Seas. 

The Beas rises in the Pir Panjal ranee at the 

Rob~ng pase at a heisnt ot about 31960 met~s. A number 

of .tributaries comb~ to tlo11 across the D.baula.dha~ rofl{Je 

and. Larji and aoin tho Seas ~st belots Mandl in Himachal 

Pradesh. Froa its source to, 1ts confluence tr1tb the Sutlej 

the rtver has a length o£ about 467 kms. 

The l'llaX1mu.m discharge observed at ~landi plain \18s 

20.687 tJt.A.F. in 1961. Othontise tbe discharge of Beos at 

Mandl ranges trom 8 to 15 t.l.A.F • The m1nil'.llUZ!l discha.rce Of 

6.263 fi1~A,F. was recorded. tn ,965. (Table :5.1) The water 

potential of the Bea& 1s next to the Sutlej. The tluct\latton 

J.n <llscbarge of the Beas can be seen from the graph, Whlcb 
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Table ,.t 

Year RQY1 Sutle-3 BGa& 
t •.. JIJI .. .r .. I 

1961 a.~, 14.448 20.687 

1962 6.966 ,2.1.95 14-.589 

1963 6.781 '2.196 14.020 

1964 6 .. 986 t3.71S 12.766, 

1965 6~716 9.862 6.,26, 

1966 6,.505 12.267 11.106 

1967 6,411 t2.t92 13.488 

1968 1.266 1t.s36 10.653 

1969 6~694 12.849 11.720 

1910 ,.103 9.960 1o.m 
1911 6-.53'- 1t.789 1'2..4)7 

1972 5.122 10 •. 139 10.650 

197f s~610 16.070 \2.-491 

191'4 !),.094 a.a34 a.o2s 
197S 9.249 9.286 12.474 

* River Discharge in taiUlion Acre Feet •. 

Sou.roe1 Oovemoent ot Pun3a.· b, aftiidlpcJM:gg §jlP $?& 
&mx::. aan. lsaa ram 1 s ----· unpu e .• 

1'4otet the discharge ai to of Rlvor Rav1. is nt r.la.dbopur, 
sutlej at Bhaltra, Beas at t.fandi. pla1n. The · 
disCharGe or Seas at t-iandi is balance of .Seas 
taters only (oxelud1ng water transformed .from. 
Rav1). 

1,1 ( 



sho\1s a greater'vnr1at1on tn it from year tQ year. The c.v. 
is 22.814 whteh show$ that tl:le tlott of. Beas u more variabl.e 

as compa~ed to the Sutlej and the Ravt. tho data also 

depiots that dts~ ws hf.ghest during 1961 e.s it was 

tlood year w1 th heavy rain.s and it was lowest during 1965 

and 1914 in the' years of· less rawau. 

Tb.e Ra.Vi rt.ses near the Robtang Pa&s 1n Jtangra 

district and ·dt"aintng thtJ SOt.Jthem alopee of Dbaul.adhar and 

eross!ng the S1wl1ks tt enters -the .Punjab Plat.ns at t-lQdbo~ •. · 

F~m. its source to the lndta Pakistan bol"der the r.1wr haa a 

length; ot '70 ntetres-. 

The· dlsc'llarge of the river va.rie.s .tran 5 to 10 

M.At;F •· only,. The ~ dt&charge observed at MadhOpur 

dur1ng 19?5 wa 9.2.49 M.A.F. an4 rn1n1mum was .5 .... 095 (table 

J. t~ during 1914~ The c ,.,v. :for· tbe R.avi 1s 16 .. 49 . t1h1ch 

shows that the· annual d1sebar~ · of tbe R.av1 ~ more oons1stent 

as compared to· the Beas and. the· percentage of wriotS.on ia 

~st equal to the· Sutle3• 

3.2 Dewlopment of surface Flow Irr1pt1on in PunJab 

Bef'oro 1658 the irrigation J.n Punjab wa.s mainly 

provided. by the wells. The canal.. irrigation was praetic.o..lly 

absent in the stato. There were no government canals. Very 

little area t18S irrteo.ted by the inu.nda.tt.on canals, 1n the 
• . I 

district of Hoshiarpur, because the ~11 trrigation 1n a 



large portions of' the district. was .out ot quost1<m due to 

very· deep water table·• •There was an old cut dating from . 

the 1ttlperial times passed tb~ the· northern portJ.cn of the 

d1str1.Cc"t~ This draws J.ts $Upply from th• Boas from a point 

located north of Ha~ipu,r and wa& oonatNCt-ed by ft'le Mt.lrad, 

a elliot of an ·important tamily ot Mubamedan Rajpu.ta, W'ho 

held this porttoo ot the 41strtct.•2 

the tiestem Jarm.uia canal (at present in Ho.ryane.) 

is said. to be the ol<tast. perennial canal of P\mjab which was 

started during the tOUI"teenth cc.ntu;ry in the t!\11$ of 

Fero.aeshah and wan ftt'l..tlovated by Akbar 1n 1568 and remodelled. 

by Al1 !·lard~ Khan 1n 1628.' But 1 t t:as doae indoed ~or 
the~ own e~y:rnent ·r"atbero than the publi.c b~.t:Lt. 1'1\e uork 

ot ~elll.ng the~ was taken ill .hand in 1$73 and it 

\1&S in opera't1ora. 1.n 1919-aQ. 

The caaal :now k.mnm att iJasli, . or Shahi. canBl \f'aS 

or1sln.Uly constructed 1n tne ye.ar 1633 under the ordors o~ 

th.~ emperor SMh~ahan "Y All t4ardan ltban, tho famous archi

tect and eng1neer.4 Its ortgt.nal object waa to .supply the 

fountains nnd rsater works of the Royal Gardens am 
Qonservatories near Lahore and especially those o:f famous 

2 ~1sb ~.£{Gazetteer ot the Bosh1arpur District). 
vo • ff t · . , P• ta. 

3 .?P~ i9£:P.l.SSW!Yg19Q,sm bsa:I&YllaJm &D }:a\lA• 

4 ~'lib qa,.em: (Gazetteer of tbo Hosh1arpur D1str1ct), 
vo • tt, . • p. 1a. ,. 



prdens ot Shalimar. It waa: however at eertn1n poin~s l.ttl.

d-oubtedl.y used as a means of 1:rri..gat1cn. Ro attention was 

pa14 to develop the i.rrigat.lon works during the Sikh regime 

al6o-. 

The 1mprowmont of Hasl~ canal was among the J:ir.st 

projects launched by the Resid:ent and after the occupBtion o-t 

Lahore ln 1846, Colonel Nap1&l"t ~ilo had three lakhs ot rupees 

at. hi& disposal tor public ~ks.5 In 1SSO Lieutenant Dyas 
I 

of Bengtal. E-lnoers \:las 1nstruetcd to t.ranw plans in general 

for the ~odel11ng of the old Ha$11 canal. The scheme was 

eomplete4 by the end ot the year and work upon 1t commenced 

ln 1851. t'be MW canal ms "ady to be used by' the end c£ 

18,59-.60 and 1rrigG.t1.on commenced 11'1 tbe following year. The 

headworks1 howe~, at that ·time 1.1as o1 temporary nature. and 

the present permanent t1eir a.m other reiJUlatlns works were not 

eompl.oted till 1872•73• This prenn.tal canol was 212 miles 

long nt that time and. the length ot Rajbho.h:.ts uas 692 miles. 

It provided water to the districts of Atnr1ts:::.r,. Gurdnspur 

and Labore. It took ott ~rOt!l the lett ~ ot the riwr. 

Rav1 at the Village t~pur1 about 11.2 kill nort.Jl....west ot 

.Path.anls.ot. At that time canal \'lalS known as Bari Doab Canal. 

AM. 1t was :renamed as upper Bar£ Doab canal alter tbe cons

truction of Lower Bari Doab canal during 1907-1913. 



The old inundation canal ot flosb.tarpur kJ'lO\in as_ 

Shahl Nebar ·starting trom the Bees 1n tbe nortll-wst of 

the d1str1ot was teopen•4 ~ 1846 by a nucber ot local land· 

l~ e.t their 0\111. e.xpenpJa. Gcve:rnt'AOnt acqU1red tho 

manasement. of the canal. in tB90 bf· en .egree.met. Ard lt was 

ut1Use4 tor irrlgattns ~s in HOshte.x"'Nr dist:rlct. 

Though the· con.~tS.on .of Bart Doab eanal. was 

mott~ted by som:~ pol1t1eal reoso:nn, the secolld important. 

writ tor the dewlop~ o.t l:rrigation t$.8 the construction 

ot S.t.rhiftd caml-. the ~1~ survey wont beaan ln 

1867 and the canal W"a$ .fo:t>mall.y opened. 1n 1002 though the 

•ter tor irrigation was available only tn 1893'. The carial 

was constructed by government 1n eollaborati.on 'tilth the 

native states of Patlala, tk\'bha. and J.tnd. It· starts from 
I - - - . -

thO r.1ver SUtle3 at Ropar and provided \-later $a1nly to 

t.udhtana, Bhat1nda; Sll:ngmr and Ferozepur d1$'tri.cts. 

In fact the h1stcJrY of colontzatlon .ma.y 'be sa14 

to have- commenced 1n 1892 'l11th the f'ornl\tltltlon ot the Lo\1er 

Sob.ag and Para land p-rojects from Sutlej. 6 A ntlln.bc.r ot 

ea!l$lS have been constructed one after tho other during tho 

latter halt and the beg1J1fling of 20th conturr • 'i'he great 

eastern canal from the SU'lle.j we constructed 1n PunJab 

between the years 1927•33 .. - It bonefJ.tocl the Ferozepur dis

trict. A vast trrlga'tiort scheme t1a.s sanctioned in 1905 



. ]4. 

£or tb.ree ne~1 eanala i.e. the upper Jhelwn, upper Cb<mab and 

the lower Bar1 Ooab canals. t'be wo$ on Cbenab, l<mer Jbelum, 

l.cnter Shahpur 1~ndat1on canal. grey canals and Cb.aggar canals 

'Was already going Olb 

Tho Punjab system was perhaps the biggest 1r:rtga.. . . 
t1on sya"tem in tht:! wor:ld.t ot the total eult1va.te4 area of 

about 30 m1ll1on acres un4e.r all kinds ·of crops, ab01.1t 50 

pe:r cent got irrlgatt.,on from canals. wells, tanks ard othel"' 

· sou:rces., the ca.nale. h9wever, are the lsaest source og 

irr.tgation supplyw wter to more· thal'l 70 per cent ot the 

land-

Mter the partition o.t the country only 20 ·p$r 

cent. of the vast. net-work ot canals in the united Pun~ab oamo 

as a ~e to eastern Pun.jab witb the res-~lt that Q6r1C\ll

tu.Pal econ~ &Utf'er-ed heavU.y tor lack of UT1ga.t1on 

tac1l1.t!.es.1 The state as \1&11 as tne unton Government lai.d 

sreat emphasis an irrigation and power development and a 

number o:t works ttere taken up immediately after 1nd.ep.endeneo, 

lncl~ding the Bhattra-fia.ngal pro~oet, the ~larUte project, 'tho 

Beaa project 'Wl1t I (Bi'as Stltlej Link) and un1t II (Pong 

Dam),. 

Actually the .iclea of building a Dam across Bha'k.ra -was .ttrst conceived 1n 1908 by Sir Louis Dane, GoVernor ot 
. '~ 

Punjab but the 't:Orlt was started later on during ( 1946-47). 

r·urr 1 . t a 1 IJ••.111ii 



'' 
The uater from Bbak:ra was first released for trrtgatloa 

pUrposes in the kherit season ot 19S2•S}., The 64.4 kms 

1bted channel taking otf ,from the lett \lank ot ·the, river sel"'V'es 

as .fee<.ter for Bhakra canal. .eys.~m below Rcpar, and for power 

generat.1on at the power stations o£ 0Qt~gUwal and KotlEh The 

Bhak:t"a qanal system ban bt1en planned to sorve ·tm;t arl4 and. 

scarotty tr.ac:ts of Punjab, Harya.M and Aa3asthan. Since 

J.ndep~ence special a:ttention has been g1'1ten to develop a 

better irrigation system f;n the stat.Q during tne plan periods 

by remodelling the old wortte., Tbe mul tt•purp<lSe projoct 

Bea.s .Unit I, .Beu Project Un1t II, Thein Darn• .Otverston 

We·J.r of Shatmohar canalt Dbolbba Cheek Dam are some of them. 

Except tb:1s the wO$ of ;roemodell.ing of UBOO cban.nel 1s 

propo$e4 to be done 1l1 the preseat plan. fo ut111se the 

. ad.d1t1onal waters .trom Beaa aM ~;v.1 rivers according to the 

treaty and. for the extension and remetielling ot BllatU-a end 

S1rb.1mi canals bas been started during 1975-76* Lint.ng of 

unli.ne4 c.h.anne:t.s is also going on to overoorne the seepage 

problem and to increase the irrigation potential 1n the 

state. 

fhere are ten t'l&i:n canal systems at present 1n 

Pu~ab namely the Upper- Bari Doab Canal*' S1rbtnd canal system. 

Saswm c~l, J.'takhu group, Sirhind Feeder, Shahnehar, Bist 

Do.ab, Bhakl"a ttl1n line_. BeJ.n canal and Ba.naur canal. Bein 

canal 1s an inundation canal which irrigates a very small. 

area 1n Jullunder d1str1et. Shahnehar irrtgates the 
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Hoehiarpu,r district, and the Banaur canal supplies water to 

parte of Patiala district• while Upper Sari Doab canal 

pro~.ri.de.a water to Amr1tsar and Gurdaspur dl&tr!ets. fbe 100 

per cent lfat:er supply ot .i'!eFO&·St.rhind F~er. I.llaltbu group 

.atJ4. E~.l!~m aa."ltll goes to Ferozepur <U.strlot. And sa.ng.rur, 
Bbati.nda, Lutihiana and Pat1ala receive t~ater trom: Si.rhind 

· canal system an4 Bbak.ra tilainllne. somo <t.~ter trom Slrhind 

·canal is a.ls.o used .f"Or. trri.gat.ton 1n Ropar $t1d .Fer-ozepur 

4.tstr1cts. 
The total 1ensth of oanals in ~ab at. present 

is 2248 kms., of main canate· and branches. And the lengtb 

of distr1bt1tari.ea and mtnors ts 11050 kms. the total. length 

ot Cati$ls and d1str1butartes waf-t maximum in .Fet-ozepur dis

trict e.s it 'WaS 3551 kms. The clU\l11 :Length i-s minimum in 

Kapurtbala. In respect o.f eanal lensth and area irrigated 

by ca.nal.s Bbattnda comes second after Feroaepur with canal 

length ot 1928 kms. dur1ng 1972•73~ (Table 3.,2) 

~- . 

3.3 Availability ot t:ater ~ Irr1gat1oD tx-om the 
sur.tacc i1ater Resources 

The river ~tor 1a utilised for irr1sat1on mainly 

through the canals draWn from dams constructed aeross the· 

rivers,. A number ot perennial and inundation canals aorve 
-the d1t.terent parto of the state. Utilization ot surface 

water resources for irrigation started over- a centurr back 

\11th the construction of d1vern1on headworks on the perennial 

rivers of Sutle~, Beas and Rav1. During the last 20 years 



1! Jll F • diii'dan:· "~ .imrit: G~--
I 

Yoar pur ' ~ thala 

1962 864 1697 129 

196:;.65 868 1700 124 

1964-66 881 1700 124 

1967-.68 943 1808 124 

1969 944 1808 12, 
•• 

1972 9lt4 1808 123 

1973 1370 t797 117 

1914 1372 1798 88 

·--··· i ... ~. 
* Length 1n knls. 

Table ,.a 
Q&~&• -~ ,,),P.~ 

lutturp;:·i ·n~ - ltf' r~r·-·m· Roper I -.. • ·.- •
1 

•• eroee-
-der pur na pur .. , '"" T • ·' 

J''j .II It ·rH li I . ,- . 

689 2~ • 924 5624 

689 ea - 1188 3431 

689 261 ,. 1188 :5431 

689 217 87 628 3573 

685 !.16 .. tSO 1002 ,,_ 
695 216 150 1002 )596 

653 212. 90 1024 4164 

670 216 134 628 3551 

1 'miiirn: w I sans~ u 'Pam: mnsm · 
da rur· la 

1£1\t iff( 11 L ff. Jd litl . ·- I.,. 

19o6 2850 1668 14586 

1958 2182 ,,21 14538 

19,5 2182 1521 14500 

2053 'l657 1325 ,,30~ 

1855 1701 1461 13514 

185, 1101 1.461· 13141 

1926 1685 1'62 '14395 

tc;a, '1690 147, 13,a4 

Soureot Lonath of Canaln and Diatrlbutarlas (unpublished Tablos) prepa~ 'by Irrigation Department. 
Government oZ ~®, Chandigarb. 



the mu.lt1-purpose atorage schemes such as Bbakra end Beas 

t~ere taken tlP for harness tug flood flows Of Sutle j a~ Be:aa 

respeot1vely.- The transfer o! slU"face supplies trom (')DO 

river basin to be U$ed in the other basin. has been acbieved 

by interlinking tbe sub-system$ of surface water. Ravl ts 

interlinked with Beas through Madbopur-Beas Llnk and t1i ~h the 

Beas Sutlej Link. (BeaG Project unS.t I)., B~as and SUtle~ \'1111 

be 1nterl1nkad. !11 thiS manner ttte water of these r:J.vers 

will be used for better management of irr1f!at1on ana power 

d.ewlo;pment •. 

the water ot tb.e canals L& available for irriga-

tion 1il both 'tile seasons i.e. rabt and kbarU., HOtmver, the 

discharge of 'ftr10U$ oe.nals is less for rab1 as compared to 

kh.ar1f season. the authorised: tull supply of water from 

eacm eannl ts given 1n tbe A.ppendtx. The autboriaecl 

disch.S.rge £rom all t..'le calUlls ranges trom 10 to 12 r:-~A,F. 

d"rtng the dU'terent years. The annual dlseharge .from Sirhinr.t 

canal is maximum 2, 384,656 cusccs days during 1969-70. Tbe _ . . . . 

Upper Barl Doab canal comes secont!l -after Sirhind canal with 

the total annual discharge 1t462,519 cusecs days. The dis~~. 

charge from Be1n is 10t$&t, 1.e. only 635 ~asos days 

onnua1ly. 

• .. 

For the pUrpose of comparison the volume of canal 

"CJater available d1str1ct.tr1so h-3S boen calculated 1n cubic 

metres. (table '·'> ThG Feor=epur district accounts for the 

laz-aest volume of canal \::S.ter available tor the irrigation. 
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1961-62 519.6 2078.4 

1962..0' 576.4 2:505.6 

196).64 654., 2.6'\a .• o 

1g64..6' 504.6 2018.$ 

1965-66 593.3 2373.3 

1966-67 569.8 2279.3 

1967•68 569.8 2279.3 

1968-69 644., 2.518.1 

1969-70 721.9 888? •. 6 

1970-71 940.7 3763.0 

19?'1•72 389.0 2756.2 

1972~73 a4s.a '431.o 

197,...74 621.1 ~., 

1914-., 666.6 2666.6 

35.0 359.0 

4t·o 419 ·o •• • 
55.9 565.5 

53.9 545.6 

50.4 509.S 

55.3 540.9 

53 .• 2 519.8 

66.5 663.4 

64.7 644.6 

47.8 473.5 

45.2 446.7 

46.4 459.0 

52.6 521 •. 7 

45.0 444.5 

251·.0 

Ja?.O 
282.;$ 

m.o 
»?·"" 
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The volume ot t~ater availoble itL Ferozepur was 6009.7 mlllton 

<n.tbic metres... Pattala comes second in respect of total volume 

of canal water avat.lable 1n the dlatric.t as it was 2253 .. 5 

million eu.l>le metres during 1914-15. The canal water 

&va1lab1l1 ty 1s lowest for the Kapurtbala a~ it only receives 

45 million cubiC. metres of ~ter annually • The important 

polnt to note is the._ the volume ot water from canals, 

available in the var1<m.s 41str1cts does not 4J.ff.er very muCh 

over the period. Minor .fluetuat.ions a~ there because of 

varJ.able rains over 'the ti.me periOd. But tl'le proportion 

remains almost tn• same as the length of canals is not change4 

very much over the same p'rtod .•. 

The aur.faoe water resou.rces 1n the state have· 

already been e)t{)lo1ted to a reasonable extent, t.he importance 

o! ground water for 1rr1gat1on and also for domestic. and 

industrial usee 1a increasing day by day. The further 

development ot 1ft"'1gat1on 1n the atate will baw to depend 

on the tapping of ground water resourc-es. 

Underground water. 00eurs tn a ~one ot saturation 

ot permeable rOCks l.W4er tho hydrostatic pre!)lsu.re- tJoter 

moves dcnm from the surtace by gravity to enter into thts 

zone, the U.Jper surface ot tlbicb. ls ealled tbo water table• 

or plurat1Ct ~b-surfaco or subaterrancan water. All the 

pores and spaces within the zone of saturation are f'1Ued 

with water and its depth depends upon local geology. Tbe 
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lower l.S.slt of tho aone 1s the point nt t1h1ch the underlYinS 
~ 

rock formation becomes so dense tbat the water cannot pen$-· 

trate., tt JDa7 vary 1n d.epth trom £en1 metres to hUndreds ot 

metres. This ~one· o~ saturation ls ver:y lmpol"tant because 

it supplies \!iater to all wells and maLntatns the normal• 

relat.1vely wU.form tl,ow of streams. Ground. t-rater bas been 

l.atd down very unevenly below tbe surface and moves towat"ds 

the oceans like surface l'Jater. lt tlows tbrougJt cra.cks or 

:!1ssure's tn rocks or thr®p water bearing strata called 

fl!!Uifera. 8 . Some hydroloat~ts prefer 4etintng aqttlfurs as 

natural zones below tile surface that yiel<l ~tf)r ln 

suf!iC1-.ently large trauan:ti~y to be important. economically, 9 

!'he groum. wa~r rea()lJ,rees have been 'bUll t up in 

allttvJ.al plains ot Ptm3ab through infiltration of rainfall• 
' 

S$epage trom ·th~ ~tver&, other streama and a\)rnwlJ.n.g nettrork 

o:f unltne4 ca~ls tlh1ch carry vast quantities of river 

watel"& to the irrigated t'ields. A.s par prelimlna.ry estimate. 

nearly 28 por cen't of tho state area consisting of southern 

d!.stricts bordering Rajasthan (Forozepur, Bha:tl:nda and 

Sansrur) is haVing saline alkaline ground wter. 10 

a Leonard r:I. Ca.ntol"'1 .Afito~ .o~ o~rtw;;too 
(Londont Oliver and y tti'O ou • ·. • 
P• 7• 

9 S.N. Dnvts and R.J .r:l., DO\'Jieat, Hl!!£RS!RJ.9ftl (~obn. 
\111ey, 1967), P• 46,. 

10 R.K. Sabbarwal and N,.\1. Potdar, · pawrut for; Conrpt1y;g 
use .ob§srl.f;~d.,PrOi\.11 HaF!fie, !f~umtt• Procc · Inns ot !n rnat o !tympos · .. m on w opmen . of Ground 
\jater Resources, tiadras ( Ind1a), November 26-29, 1973, 
V'ol. 3, P• 5. · 
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1:'b:o ~"ater in the state ls available near the aurfoce 

1n ·moat o£ the districts. the quality ot water 1s a1so good. 

The vn.ater table 1.fl ·tbo different d1s~r1cts has been shown in 

tbe .m.p·(t1g.s·L ). One can see· from tb$ map that in Pu~ab 

during the month of Ootober 1970, tbe ttepth ot sub-soil water 

near the banks of al.l the three rlver'e., ~he RaV1t the Beas, 

an4 the Su:tlejt is o-1.52 metres... The area under sul>so11 

t.tater depth of 1.52 metres J.a located t.n Gurdaspur and 

Amrttsar districts tn the vicinity ol Ravi, and J.n parts of 

LudhJ.ana and Jullunder districts because ot tne SUtloj. 

Th.e water table tl? to 1.52 metres u found in the perts· or 
Hoah1arpur and Ko.purthala di.stricts t1here the river Boas flows 

along tho boundary between Gurdaspur and Hoshiarpur, Amrt tsar 

and .Kapurthala., A l1ttle patch of area w1 th 1.52 metres 

ttater- table is also found 1n FcrozopU1" district near Haril:te 

head,torks. In general the ua.tor table is h1.gb tn the northern 

plain than· the southern d1atrio~s.. The -..:ater table 1n Batala 

Tehsil of Gurda&pur, Ajnala and Tarntaran Tehoils of Amr1taar 

and near Dasuya in ·Hoshiarpur is between 0 to 1.52 metres. 

A few patches with water table :from 1.5 &aetres have 

been loCated in the districts of Ludhtana, Jullundert Pat1ala 

and Ropar..; The tnater table is very low in the southem parts 

of Bb$t1nda and Ferozepur districts, ~here it 1s located 

about 9.14 metres below the surface. The mter table in Zirn 

tebs11 of Ferozepur &enoral.ly rang-es from 1.52 to '• 1 metres. 

The groUnd wateJ" table is also lots 1n the northern parts of 

Ropar district. i.e. more than 9.14 metres. WbUe 1n other 
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distr1cts water tebl<! rangos from 1.,52 i'#etres to 6.oa 

metres it 

In .tact there is no ecnstant water table tor the 

state, as itt is subject to change due to a nur:.tber of factors 

evel'y year under natural conditions the ground tzater system 

1B 1n an 'approximate hydrologic eqU1l1'br1um''J 11 the long 

tenn reQharge, although on oceas1ons1 equals· the long term 

d1sobarae.. ln ~~ the introduction of ~1 lrrlgation 

by diverting the r1ve:r waters i:nto the basin becomes potent 

factor o£ recnarge in the system. The l.mpaet of theae 

changes can be a:cen trom the rise o.f the water table 1n canal 

COJ:ntnand areas. liovrewr, in c~tn area& the ground water 

table has also shown d~o11ne attar 1965 due to continUous 

pumptng of grou.n4 water through dee~ bore wells. 

The amount, qunl.1ty and ·depth of underground \<.tater 

.2-s ot grant s~icanoe tor ir~iGation. tho development of 

small 1rr-1ga~1on s<meme&, undertaken by the individual ont:ro

preneur 1s related d1rectly to tho depth of sub-·soil w.:lter. 

The scarc1ty of water in the aqu1fero can cause some sor1oua 

problems for the future dowlopment.. Although tho grouncl. 

\"'ater bas been located at a number ~ pl-:cea. but no systematic 

quant1tat1ve assessment .has, ao far,· been ma4e. fbo aasessment 

11 



ot iround water potellt1nl 1nve>l vea (.&) estimation ot ground . 

water i"eeharge• (,k) estimation of present level of extraotlon, 

anti (.a) dete~Lnlng the potentlal avaUcible tor fUf'ther extr$c

t1on, 12 Tbe main tactors oontri.butlns ~· the reC.narge of 

. ground water are, rainfall, rotum flol1 of w~ter from 1rr1sa• 

t1on.1 water spread areas of water bodies, surface flow 11ke 

canals r1ver& and ntreamG eto. 

the a.ssossment ot quantity ot ground. \1tlter need& a 

vast- sets ot data on sub-surface: geoloGY• rainfall,. evapo

tranapiratlon, .ruh. oft, percolation zone and extent oK satu• 

ration hydraulic gradieut.. aqu1ter obaracter1st1cs, geo

¢hom1csls of water etc,. Howewr, ~ently a ver:y rough 

asseesme,nt has been attempted. by Dr. K. V. Rasbava Rao and hi.s 

o~lleague ot the Central Grouh4 \'later &oat'd. the occurrence 

9! ground .water, acoord1ng to their asae!fsment. hae been 

aiven !or all tbe statest tUld India. as a l1hole. The .following 

table presents 'the contribution. of various pa:ra:netres. 
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1. From rainfall. 

2. From canal irr1pt1on 

·1. Evapotrans.porat!.on -and 
sub-surface run ott 

2. Annual. dt"aft 

. Recharge in 
(million aere teet) 

.•• -_ .. "Jtt "8i f 

souroe~ aeport of the Irrigation Comtaiss1on, P11n1stJ;'l' Of 
Irrigation and Potter, vol. I, 1972, PP• 54-55.-

· Accord 1ng to another study made by SehSnl and 

Ciulatl, it ia estimated that tbe total tmter discharge from 

the tube--wella in state is about 6.2 M.A.F• Gnr'.tlally and the 

total utilization from t"Jells is ot 1. 7 r.l._A.F • Thus. 8,.2 

r~.A.F. of ~t$t" 1s be1ng pumped out from sub-soU reservoir 
13 e'lery year .•. 

1' Sehgal and Gulat1, n. 11., 



. The study of assessment of ground.. \1t\ter res~uroes 

need utueh attent.ton 1n the state tor the .tuture developments 

·Of minor i,rr1t;at1on works .. 

the use of unde~gro\Uld water for the purposes o~ 

1r.rS.gat1on ts not new 1n the history ot irrigation. 1"he use 

. ot . W$lls as an ' lnst;Nment ot trr1gat~on"', 14 t~ extracl watC:lr 

tram the groutad. is very old in Punjab. Actually, wells of one 

sort or ot the other haV'e been itt use for many centuries, as 

a. sourca of year roual bTtgatlon. fbe bullocks and camels 

weN main 4rau3bt power for operatl.ng perslan woels. However 

1n recent years pumr.d.ns sets run by ~esel oil and hydro

elec~ric pot~er have replaced the traditional source ot energy. 

One o£ the most oo:nmon ot 'the pr1m1t1ve lifting devices ts 

the Pl\9n1Sl&:~. Perat.an wheel ts a moN elab:orate device ot 

lUting l1ater used tn Punjab from early tlmes. 

Before the construction of Upper Bart. Doab canal in 

1859 tbc 1rr1Gat1on 1n Punjab t:ms entirely done by wells. The 

1rr1sat1on by wlls was mainly itnportant in Jullunr:lor, Potiala, 

Lu.dhiano., Ferozepur and Amritsar 41stricts. The number ot 

t-:ells in Punjab rose !rom 246,000 in 1911 to 267.000 1n 

1920. 15 The spread of canals also tncroased the posa1b1l1tles 

14 ~es. Agminialratlon Bsmsu:t,ADJ&!il• 1921•22, vol. 1t 

.15 Ibid. Also see \1§t~t LossiU . ~Bi&l!;i.ca at ;f:!!:m;)a)a, 1969 and 197~75 • · '· · · ·· · ' ·· · · ·· , · · · · · · · 

l 



ot well. 1rr1gat!on by adding tbrough seepage to tbe stOl"e ot 

$U;'b-sotl tsater •. 

l'lellSt rema.itled an importaat source ot 1rrigatJ.on 1n 

P~ab 1n all the t~s as t1ater 1s near the s~a.ce and 

suitable £or irrigation. The: total t\umber of wells used tor 

. 1rrtgattoo. purpose& .both masonaey and non•maonary1 private 

and government owned la the state during 1960-61 t1as 168,566 · 

which rose to t68,81.2 <luring 1969 but the number ot wel1s 

bas · shol1n decline durtns the sev-entles and 1 t came d.ow to 

12.5,26) during '197/4..75.. (Table -'•-'> The number of wells 1n 

the- state are on the <1ecrease and. these are betl'lS nplaced 

by tl.me-welle and PutRPf.ng eets witn ,the advanceme-nt Qf 1rrlga~ · 

t.ion technology. Tbe electr1t1Cat1on of vlllaees in Punjab 1s 

ma:i.nly responslbl.e for the replacement of onl1nary wells by 

pol:Cr operated tube-wells. The cheaper byctro-power 1s on 

additional reaa.on to encourage the tube-vell irrigation. t.n the 

state. 

During 1914-?S the district Jullunder bad tho maximum 

number of wells, t.e. ,1.732 used tor 1rr1gat1on purposes 

.followed 'by Sangrur, Amritse.r, Ludbiano, Pat1ala and Hoshtarpur 

\dtn 14,9781 13.459• 12,419, 11.~ and 9,412 w11s respec

tively.. The nut;lber o:f \-:rella t:as lowest 1n Bbat1n4a where 

only '• 144 wlls we:re usod for the 1rr1got1on .PtJ,l-pOtJes.: 

Tube well irrigation was not very cotnUlOn t111 the 

1950s. The tubewll.s tJere .first installed 1n Amritsa:r under 



Table '•' 

·District 1960-61 1974-'15 

rJells Tubewells Wells fiubetJeUS 
sr:_: '. 

~·-· ld I.. 

Gurdaspt,ar 9012 520 7973 ?251 

Amrttsar 11624 1047 1~50 ,,3221 

Kapurthala 12416 329 9166 't!$119 

Jullundor 31392. 1020 317,2 10392 

Hosb1arpur 123~ "' 9412 'lB599 

Ropar - .... 8593 8642 

Ludbiana 21347 1266 12419 31948 

Feroaepur 11897 384 4977 245?!1 

Bhatinda 2204 147 1144 9960 

Sai).SrUr 1819J '53 14978 24668 

Patlala 25454 733 t1384 39839 

PUnjab 1685Y1 6194 125228 204161 
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the scheme known as • Amr1 tsar Scbe.me .. 1910" ,. 16 A'lld .tt \1B.S 

inteflded, to lower the water table near Amrttsar. but S.t was 

closed in 1936. l!141an irrtgatton scheme vas introduced 1n 

19:54, but tbe number of tubewell.s <lid not. lncrea$e t1ll ,95 1. 

the nu.tl'lber of tube-wells/pump.lng set.s bas :1ncreased very 

Nipidl.y after 1961. The rapid inerease tn the number of tube

wella/pwnping sets during this period was due to the heavy 

-water requirements trom tb& H, Y. V • qr~ps •. 

The mmber of tube weUs/putnpi.ng sets in the state 

was: 204,161 durlng 191q....75 as aptnst 6.1 194 during 1960-61 

and 460 S.n 19~1. Pat1ala ranked .tlrst ln respect of total 

number of tubG wells/pumplng sets, \d.tb )9,6,9 tub& wells/ 

pumping se.ts and Lud.hJ.ana and SaJlgrUr comes second and third 

w1th ,1.948 and 241668 tubewolls respectively_. Tile number ot 

tu.'beweUs .has been lowest in Ropar and Bbat1nda1 8,642 aJld 

9, 960 onl.y during 1974-75. fube wells are best suited for 

1rrlgat1ol) 1n the areas were the water table 1& lOti. 

3.4.4. Ava1labll1ty of tiatet' from. GrOWld \tater Resources 

Nearly 55 par cent of the irrigated area in the· 

state gets water from wells and tube \'10Us. Tho uater 

available frolll ground water sources 1s calculated for· the 

purpose of the present study to knw tbe total. volume of water 



A~.ta 

!!lM&!a st n~ G:m»el!Ai. g:rgs ,nr2YM'1almt &l,fim&l»m !aill&l i'GI»> 

iJiidli!' ·pjfJ 

191-62 256.-9 483.:6 

tOOa-63 t,;12.& 1229.4 

,963-4 ,;a., 1035.9 

1964-6, 465.2 1233.6 

·1~ t31.1 "'·8 
'195'.3-51 tt4.o 894.4 

~-GS 220., 1019.4 

1969-69 462.9 tS12.6 

1969-?0 376.a 1292.o 

W1D-1' m .. , 9S2.4 

191,_12 1G.? 40;J.3 

1973-73 295.4 t12S.3 

197s-?4 002. 'I 17G1 .. S 

t9~75 639.0 t523.2 

'Ro~ · · rutm'i: ~~Homo;;:' · ·· · l:im&I0:"
1

"''~o.;···~maitn: "!• Farro:·,·~ 
~la de pur ftoptll'" rlQ 'ptq" 4EJ. t"U.f' 1a 33b 

f 1 !1111,1*1. _.,. IJ ttMtli!l .... ·un; I· I ?til J~l. -· ....... jiplldl( r•ra(;·--M!.IIIillll!lloiNJ.-l .... IIJ ... IW. 11!11 'JI i JA•' •.. ll J U '111) •u t .'1 

»s .. 6 

502.4 

a62.a 
643.? 

603.t 

960.? 

10t6.? 

1118.6 

921·' 
911.2 

m.o 
820 .. 7 

t1'12.5 

915.4 

16~ 

124t.1 

956.3 
,~a .,,~. 

?tr1.6 

1t49.t 

1293.9 

1123 •. 0 

1tSS.O 

1496.? 
,,S9.S 
1034.2 

21S4.G 
1631.0 

9t.4 

~2.8 

189.9 

tst.s 
m.J 
t4S:.7 

159 .• 5 

283.6 
llt'41t. 0 t;IU:ti 

82.2 

103.0 

sa.? 
119.., 
t4?.4 •. , 
~7 

242.' 

1320.S 

818.6 

1:Ja.2 

629.9 
613.7 

920., 

,462.J 

1161,.4 

m.9 · a;.o 
182.1 54., 

E49-.0 ''·' 
842.6 80.8 

654-.a ,,1.,2 
6S6.S ,,3.4 

566.0 366.6 

ti15.S t,39.J 

102.8 820.5· 5457.2 

t().95,a 696 .. 5 7t29.o 

590.9 960.4 6406.0 

10Q9 •. , 627 ·' 1291., 
998.6 96S.e 6192.4 

9tt .• 3 849.1 ?1Ga.5 

1278.6 t187.S 3116.1 

us'•' 1487.2 '"'~a 
12t •. 1 1128.9 244/J.,? 871.8 2152.2 W36 •. , 1~.3 

24!1 •. 9 69.a t64?.-o 2455.J· 1024 •. t a246.2 1,at.o ,2107.5 

1?4.4 aao.t 1sa1.t t4n.6 :669·' 1111., tm .. ? 10063.9 

314.5 !l1•B 1620.4 ta,t-,1 664.8 2210.7 1620.6 l\~17., 
- I sso.o 367-.0 t.4!5,.1 2669,0 gsa.o aJ30.4 2234.4 t~.6 i 

422.1 as;.o 1a31.1 2458., JOS.6 m,., 1811.4 14498'~4 
. W .. l 1 %1 ., ' ll._ 1 • q I I'll•* d J-; I 'Wasp 1 J .... I f 4 l fill 1'_7 1•1· I r·r !W f 'fi 2 .,_,I f .I 2 h jlf 1 _II ]$ Pike% Pl. ]f 111M' 1 If .• i I 



~\ 

I 
I 

PUNJAB 
\lariabiUty of Volume of Water
[Available From Groundv1a,terJ 

1962-7 
. ~ 

~~( 

.( 

INDEX 

c=J < 0·30 . 
CJ . 0·30- ·36 

40 20 0 20 40 t::] O·lG- ·1.1 . 
K·M· 

~ 0·42- -1.8 

~ 0·48-·54 

~ 0·54 > 

1"=19 v: 



so 

available to be used tor 1rr1gat1on purpose& 1tl each d tstrJ.ot 

of the state. The ligures for yea~~d.se volume of \'later 

a:va.tlable from ground a:tOl,.U"qe:s baS been given 1n table below. . ' 

The volume ot l'.ra:ter from grouact water sources ava.Ue.ble to 

the. $ta."te was 5,457 m.t.ll1on cusec metres in 1961-62, and. 1t. 

rose to 13,265 million cusee Dlt:rtres du.ring 1968-691 an4 reached 
' 

to 17904.6 mQ.metre.s J.n 191J-14. The total ant».tal draft of 

water from sr~ ~~s bas rapidly 1ncreasec1 since 1967•68• 
' . . 

It bas 1nereaaed m:p14lY 4ur11'l8 the sreen. revolUtion period. 

because the a. Y,.v~ var.S.eties r~iX"e more water than the 

indigenous ones. The cropping patter.n of the state has also 
' 

undergone 4rast1c change. fhe ground water voluBle i.s less 1n 

Ropar, Bha.ttnda. and Hosh:larpur 41strict$ Whore' tube wlls 

irrigation ts not \ddely used because of deep water table., 

hJ.sh co.st. ot instal'lation end low water y1el4th The deep 

.and saline water i.n Bbattnda u not usable f,OJ! the 1rrigat1on.

Lack of public 1t1Vestmen't tUl4 seeu~tty of power and ou a~-e 
the· other factors \.JbiOh, contr1wte to tile slow development of · 

·the tube we11 irrlgatton in these d1str1cts. 

Rn1nfaU is the sinGle most ~ source ot 
water though the geographical 1ocat1on ot the state does not 

favour a heavy rainfall, as tho .most of its parts 11e in tho 

sem1•ar1d zone._ The raWall in the state .norcally varies .from 

200 to 1000 roms ntlllUally. It occurs durtna the South \*/est 
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3.5.1 Armual Ra1ntall 

About eo per cent ot the average .&ntl\Ull rainf'all in. 

Pun3ab occun 1~ the monsoon pert.cd. The state dces receive 

a 11.ttlo m.1nfall 4ur1ng the winter months from tbe western 
I 

d1aturbancea. The rainfall during t:t1ese .months £s scanty but 

1t is highly be~fic1al tor the rab1 .c;ropa esPecially tor too 

wheat. Tho ralniest month durlna··tbe w1nte.r La Januaxy. 

Normally tn~ northern sub-hill districts get hlgher amount of 

rainfall 4ar1ng the winter than the semi-arid d1strtcts ot 

south. fbe Noveaber ls tbe driest month of the· year. fhe 
' 

state gets a little amount or rainfall during tho pre-monsoon 

months• but the fJIIQt.U\t ot rainfall 4uri.ng these months never 

exeeeds 5 ems and even in the northern dlstrl.cts \l1hare ra1n

fall is comparatively hiGher than the south. 

lla.infall is generally higher 1n tho northern aub 

h!ll districts of Ropar. Hoshta:rpur and Gurdas:pur and 

decreases towards the semi-arid districts ot Bho.t1nda. and 

Ferozepur. · Ropar• Gurdaspur and Hosh1arpur districts got 

ra i.ntall of 900 to 1000 mm. annually • tlhile the sou them 

districts receive annual averaee rainfall of 300 to 500 mm. 

3-.5.2 Ava!..lab1llt.y ot t1ater from Ra1nfall 

The total volume of water ·available trom rainfall 

in tho state doponcls upon the total BmOUJlt of rainfall :reooi vod 

annually.. It varles t~J.:t.'l. the amount of preclpi tatlon. In the 

north whero the rainfall is h1gb the woter avnilable for the 
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crop gl"'wth is elao moro than the sou.thern districts. The 

amount ot wte:r available in the Punjab ~~s 2.1, 535 million eub1c 

metl"es. in 1974-75• The rat.ntall ~te.r 1a important from the 

viewpoint ot the onset of the rain e . ., g. early or late rains 

soutb-'t$st monsoon upSet the whol.e agricultural operat1ons. 

The availab111t~y ot water from rainfall is given tn table 

:5.1 As the computation ot volume .of wate:tt available trom . . . 

rainfall deperd.s upon the net croppt44 area ot the districts 

o.od amount or rain!all, it varies trom 4istr1ct to district 

and. from year to year aceordinsly •. 

3.5.) vlate:r Ava11ab111.ty as per hectare of Gross 
Cropped Area (in terms of rainfall eqUivalents) 

1'he ava1lab111ty of water per hectare ot gross 
, r 

cropped. area in eaeb district depends upon the total. volume 

of water ava1lnb·le from all sources of wter1 1.e. surface 

wtert ground water and \'Jater tram rainfall• The average 

availability of 1.1ater for the state e.a a whole wries from 

77 to 102 ems per hectai"e. But one can note trom the table 

3,.8 that avaf.lab111ty of water is not uniform tor all tbe 

districts in all. .the years. And 1 t also £ollo1:1s the ral.ntal.l 

reg.ime 1n general and its distributions also foUows the 

distributional. pattern of rainfall. Even th.en the total \'later 

availability ls muob more higher than tl\(! water awilnble 

from only rainfall in. the semi arid districts of southern 

Punjab and it is enough to meet the requirements o.t the crops 

grem'lin those areas. It shows how the 1rr1ption can transform 
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196,,.64 22:17 ..• 1 585.1.6 12.71.,2. S594.5 1992.0 1407~7 3866 .• 2 8836 •. 5~ 5739.2 5894.8 )301.8 44478.7 

1964-65 2524.6 4380.4 1400.8 3402.6- 181,.2 / 992.,7 4460.6 8662.9, ~~6 6}23 .• 8 5686.2 42058.6 ' ~. ~ . . 
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2f D~£,ers,lt 1C&na!l 1a ~a!;t ~ns.!Sll!r~.;u\ .r~ (unpublished)* 1962 .... 1915. 
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area that l:fO'Uld. otbort'f1Se be cla$s1fiod as drought affected 

area., but not1 these areas have been transformed .lnto the ~en 

t1eldfi1 by B1Gk1ng the plenty of water available trom other 

the development of agriculture 1n the state like 

Punjab, Where the ra1nfall is not only 1nadoquate but also 

b1gbly variable in time and space, 1s entirely dependent upon 

the assured supply of .water through 1rr1gat1on, The necesstty 

of , irrigation arises from a m.unber of :factors.. Major funotl.on 

ot irrigation is to mitigate thO impact of irregular, uneven 

and inadequate ra.J.ntall with wide fluctuations .trom. year to 

year,. "ltT1gat1on in many countries is an old art • as old 

as e1vU1sat1on but for the whole 't'Jorld it is a modem sc1ence 

• the seienQe ot surv1val".f7 

The preclso or.igin of 1rr1,gatcd agrieulture is not 

knovn, but there is no doubt tbat it has been in existence for 

rnaey thousands of' years in. Aaia and Africa. 18 Irrigation 1n 

Ind1a has been practised since tifna. immemorial. Frequent 



re.te"ncea are found in the Vedas am Stnr1 ties and other 

ancient literatul"'e to weue.,. tanl:ts. canals and damel9 From 

the early Vedic times up to tbe rtogbu.l period, the rulers have 

initiated irrigation \fOrks to counteract fatnlne and in 

recognition of its value in agriculture. E'V'1dence-s of old 

storage and canal systell'lG can be fOUI'Jd. in many parts ot the · 

countJ!Yt>· some of these old systeltls have been iltlproved :tor 

modern use also, But the. aystematlc devnlopment of J.rr-igation 

1n the country bas taken place only in the enci ot the 19th 

c.entury and in the beginn.tng of 20th century. 

r. !hough the wells. we~ the oldest means used tor 

the purpoee ot lrrigatio:l'lf bUt inund.at1.on canals tUU\ \'!aten 

ft-'om streams and tank& were also use.d for the similal" 

purpose. fill 18,0 t1ells were 'the only most ~t means 

o:t trrigetlon. There ere no government canals to il"rlga.te 
-

the vast lands of Punjab. The irrigation was based on the 

dug \fells ana: tne bulloCk~ and cnmels provided t.b.e ma.1n source 

ot draught power for running the Persian wheels. The t1ell 

1rr1gat1on was tho oa1nsto1 for the districts of Jullunder, 

Fero~opur and Ludhiana. The Upper Bar! Doab .canal was 

constructed in 1859 and some of the cultivated. areas 1n 

Aoritsar and Ourd.aspur were irrigated !rom thts eanal, 
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'''-311 heetar~s og land \t"D.S 1rr1gated by Upper Bari Dcab canal 

1n Amritsar dur1.ng :1810.11jt 4nd 241 956 hectares o:t 'land 1n 

Gurdaspur received t1ate:r trom the Babraon ·and Kasur branches 

ot Upper Bart Doab canal. In Ho&h!arpur district 1rrigat1on 

wall part1&lly done by wells al.O.»i with an old 1ll\l.ndat1on out. 

But the s1tuat1on somewhat improved. with the opening ot Upper 

Bart Doa.b Canal, and Sirbind canal system., 

According to the I•rlal Ga~etteor of India, 19081 

ot the total area eulttvatec:l 1n Avttsar1 169,847 hectare 

( 607~) •s classed as 1rr1ga'ted and out of thts o.rea 53 per 

cent was 1rr1gated tram vella an4 41 pe~ cent :from canals . ., 

Similarly in GQffdaspl,lr 89.096 hecta.res ( 261$) ot the total 

cropped. area ot the district 11as classitied as irrigated and 

55,685 (62.5") hectares were irrigated, trom wells and canals, 

. 31;''' (35.17") hectare from canals and 1,275 ( 1.4~) hectares 

trorn streams and tanks. Also, 325,563 hectares (27%) of the 

cultivated area ot the then Patlala statewas irri&~ted. and out 

of tb.1S 8S,578 hectares (27}5) tras lrr1aated by wells and. the 

rest .from canals. There uero 12.696 'tlells in u.ae 1n the 

state. In Hoshie.rpur only 23.569 hectare (8~) of the total 

cultivated area t.rafl 1rrJ.gate4 1n 1903 and of that 14,649 

hectare (6~) wns irrigated by wells and 51 951 (255!) from 

canals and only 2,849 hectares ( 1~;) by streams. the important 

source ot 1rri6at1on in Jullunder and Ludh1ana was wll. And 

124,061 hectares .in Jullunder and ,6, 721 hectares in Ludb.1ann 

was 1rr1gatod by wells. 203,05t hectares of 1~ was ~rr1gated 

by canal 1n Ludh1ana. 



or the total area cultivated in 190,_4• 417.249 

hectares· (4~) we:re classtf1(ld as 1rr1gate<l in f'eroaepur 

d1atr1ct. Of thin area, 44,030 heote:~s ( 1.0.5"') m.tre. 

irrigated tro;o wells, 20-.461 ( 4.,9%) from wells and. QaDals, 

Jsa.499 ( 84.49J:S) nec~-"s from catJaln, em 210 hect~ 

tram streattl$ and tanlt&.-

. Tht.ts. the report $bows -that. the trTiga'tJ..cn tn f!lOSt 

ot tlle d1.str1.cts was ma1nly 'by the tmlls1 the proport1Qfl. ot 

irrtsa,ted area was htgb. only tn AmroJ:tsar and Gurdaspur tmel'e· 

the tm'ter was available trom Upper Sari Doab canol slnco 1859, 

In the first balt,ot 20th oentul'7.t tbe development ot aourcea 

ot .trrtgatton both cru\BJ.s and wells ws gC)ing on aide by s:ld(h 

The net trortt ot canal trrt;ntlon . .also incre&tu!d the poss1bi• 

11ti.es of well irrtg,n,tion. file most of the investment '\1as dono 

on the 1rr1ga:t1on works .tn tlle stat. dur1ng this per1oo. . tJben 

British left the country the 1rr1sation system in the u.ndlv.td.ed 

Punjab 'l!.U ono of best 1rr~at1on systems ·of the world. !h-e 

pos1t1on of state 1n t"Cspect ot 1rr1gat1on wms much better 

than. tbe rema1n1ns parts of tho CC!Wltry. 

s, 6. 3 Development of Irrigation s.1nc:e 1960-61 

Despite the smoll size, tbe state occuplod tho 

second pt.>si t1on next to UP tn terms o£ ita groi'S are~ 1rr1eated 

t·1hi.ch tJas 4,377 thousocd hectares 4ur1na 1911•72. Aa regards 

the perc;entage of net 1rr.tsate4 erea to net area aotm, ~b 

oocupied tho second. pos1t:ton in 1971-72 \11th 72.5 par cent ot 

1ta net area so\m boing 1rri6f!lted• ttret plnce boin3 occupied 



by Pond1cb.erry witb 81.3 per cent ot its net area sown. It 

also occupled tbe second placo 1n the country in 1rrig$tlon 

through tubewalls durtng 1·971•72 wltb an area ot 1-186 

thousai'Jd heCtares vni.le Uttar Pradesh recorded. the highest 

w1th 2, 330 thousand hectares tn:-1aate4 by tube wells., 

During 1974-75, the gross ana 1!'rlgate4 _. aU 

si'Atrces \1a.S ao.g per cent ot ·the gross cropped area a.p.insil 

56~0 per cent in 1960-61. Amr1tsa.r d1str1ct t1aS the leadi.ng 

d1str.1ct J.n terms o:t rleroontage ot goss area irrigated to the 

groGs cropped area in the state 1n 1974-?S, with 96 per cent 

ot tt being irrigated. It was followed by San.grur 90.2 per 

cent, Jullunder 89., per cent and LUdbtana aa.J per cent 

respectivelY"• 

Th& net area .1rr1gate4 :t.n the state by aU sources 

was :;. 1S3 tho\lsand hectares as against tile ~. 985 thousand 

hectares 1n 1960-61, Out of 1;9851 500 hectares of areo. 

irrigated. duritlg 1960-61, 1:16,600 hectares ws 1rr1pt-ed by the 

oanals alone, which account$ tor 58.75 per cent of the net 

area irrigated by all sources and 799,500 hectaJ"Gs (40.2-m) 

was irrigated l;)y \falls and tubewells" D~ing 1974-75., 0\lt 

Of . the net area irrigated. Of :5, 18, thousand hectares, 

1,447,800 hectares (45.51&) was 1rr1gated by canals and 1,723,900 

hectares (54.ZS) ws irrigated by wells and tube·.tells. The 

percentage of Qrea irrigated by canals has declined slightly 

from 1960-61 to 1974-75. but the use of undergroubd uato.r for 

the purposes ot 1rr1gnt1on has ga1Md 1m.port!ll'lC& sinee then. 
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Canals are the J.mporia.nt sO\IPCe ot irrl.ptlon 1n 

Bhat1nda., Fer.ozepur, Arn:P1tsar ~ sangrur d1strtcts \:there 

98.11 per cent, aa •. o2 per -cent, 67.46 per cent, and 6o.s2 per 

cent area was irrigated by~. 4v1ng 196o-61 reapectivelt• 

The proportion of irrigated area by canal$ to the net Ar$& 

J:rrigated in these dlst~iots durtns 1974--75- bas d.ecl1ne<l as 

compt;U"ed to the 1960-61,. as it tia& 86.54 per cel1.t :s.n Bh.at111da, 

74.52 per cent ili Ferozepur, $7 •. 1:5 per cent Amrttsar, ,,.·sa 
per cent 1n Sangru.r, In faet 87 per cent of oanal irrigatt!tl 

area in ttl~ state is looattld in these tour dtstt-teta. The . 
cana'l 1n1gatton 1.& best suJ.·ted tor the Foro.;epur and. Bhatlnda 

districts because tb:e water tabl.e is very low and tu'bewell 

trr1gat1on is costly and tbc saltne· wat~rs obtal.ned from the 

underground a.qut.feJ"$ at'fl not suitable for the pre;per gro\'Jtb 

ot crops, 

The tubewell 1n-1gat.1on .is lurportant s.n the Jul.ltmder., 

Kapttrthala, LudhlaMt Ropar and. Pa'tala d.1atr1ote, It 1e 

clear .from the tnap: (tls., ) that 96.72 per cent, 9!) •. 48 per 

~•nt. 82.97 per cent ami 92.70 percent, 74.22 per cant area. 

to the net area 1rr1gat~d ·of tbe re$pecttve districtn wne 

1.rr1gated b)' we1ls and tube~l.l$ dut-1nt.t 1960-61., Ana itTi•· 

gated by weUs/tubewells 1n these districts has shOtm an 

1ncree4o and 1 t 'ttaS above 90 per cent 1n Jullunder, Kapurthala, 

· Ropar and Ludhiana during 197q.15. The tubawell. 1rr1pt.1on 

· ;S.s also important 1.t1 Hostd.arpur, Ourdaspur and Sanarur- 41sttt1cts 

where it accounted for 84.,87 per cent •. 56.33 per oent and 
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66.47 per cent ~sp.eotively ol tho ,net 1rr1ga;tetl. area o! <lls

trtcta during 1974:-75. 

The irr.i.gated area by well:o/tubewells has shown a 

substantial increase 1n the .state over tbe t11Qtt pe:rtod with 

the ~sul.t of rapid apansJ.on o:t minor 1rr1gatlon sohemea. 

However. the proportion of irrigated .area llY weUa and "u'be

wells bas sbo\9\ a eomparativel~ rap14 growth. 1n Sangt'Ut:' and 

Hosbtarpur distric~ wht'3re lt rose to 68.,4? per cont and 

84.8? per cent during 1974-75, as compared to 39.48 per cent 

and 66 ·per eent <luring 1960-6t in the respective dintr1cts. 

The wells and. tubewe11s are generally important for providing 

assured 1nigat1on tn the northern parts ot tho &tate and 1n 

the central plains ~re the groutl.d wate-r- ls \'11 tb1n easy 

.reacb,.· . In spitEi ot lncreaa.tns t.mpo.l"'tanc& ot tube\t'ell 

1rr:Lgat1on ~e. ar-e still the 1mportunt source ~ s.rr.lga:tion 

in southern dlst.rtct«J of state • 

•••• 



Pun~ab; vlrtuall.y the gralno.ey of India;. bas a varied 

.cropping pattern whi.Ob includes enreals c*g. tJhent, oabs,. 

r1ce, ba:Jra and ~oWQr1 pulse& e•S• tn00t15, masoor. maSh and 

gram, and.. commercial c:rops e.g. cotton and sugarcane. Rape 

and ~stard and groundnut are b\pOrt;ant oU seeds• bes14oa 

~hes.e 11ns~ and castor sued, chillies,. potatoes and 

tobacco at"e th~ other crop&. But tlO't1 a days the agriculture 

in the state baa bocome pred.om~tly eereal oriented. 

In the following paragraphs. an attempt oos been ma.do 

to see the apat1al and temporal chanaea in tho cropp1ng 

pattem 1n the state. In· the flrat instance the cropping 

pattern 1n terms of foods;rains ond non-:toodgro.1no has been 

analys.ed. Secondly, an analysis has been made to .see the 

bebav1our ot area and yield of the crops included 1.n atu4y 

over the ttae per1od .from 1960-61 to 1914-7,5,. Tbo trend 1n 

the spread of area under h1ah y1o~tng vnr1ettoe, consumption 

ot fertilizers 1n NPK units and use of agricultural machinery 
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Although thEt oropt.'~ pattern ot an area is depetdent 

upon many facto~s :such as grOWing season, £ert1l1ty of soll, 

~nois~ tactor and prtoe pol-1c1es.1 the l.rr1gatton.~acU1tices 

are one o£ the most erue1al .factor which influences tt in 

tile ~as ot scarce rainfall. Other modern inp\d~s e.g. tert1• 

liurs and b1gb y1eldtng varieties ot seeds ~ dependent on 

the moisture factor partlcularly assuHd supply <>t water. The 

croppJ.ng pattern, in .tact, repres.ents a constantly sb1tt1ng 

equilibrium. between pbyslca.l. economic and institutional 

£orecs., It hae, however• a tel'ide~y to got stab111bd through 

time 1n different bomo:genous type of farming areas. 

ln the Pl"Effletat study only seven 4~ops have bee-n 

analysed '\1'h1cm oove:r ~ per cent ot gross Ct"Opped area. 

Atttong tho toodgrains only three cereal croJ>S i.e. wheat, r.1ce 

and maize have been considered Whlle rape/mastard and BJ"'UM-. . . 
nut (o1lseeds}, cotton and sugarcane are the non-.toodgJ:"ains 

included 1n this study. 

In the case of cereals (rice. wbeat and maize) the 

percentage of area bas sbol'.tn tremendous inCrease. ln the 

year 1960.611 the area under these crops 1n the sta.te tta& 

only 42.36 per cent ot the gross cropped area \1h1ch rose to 

56.95 per cent 1n 1970.71 vbich was th~ b.1ghest during th1s 

period. Detore th1s tho area under these crops has ehOttQ. a 



:fll1Ctuati.ng trend up to 1966-67, rtstng at a slow rate and ,#.n 

a· few years it has regtatered a little decrease alao1 'but th& 

general trend was- towards the ittcreaso. Atter1966-67, \11th 

the a4vent o:r green revolution and 1ntrod.uct1on at new 
technology alongw:J.tb high yleldingvarlettes -or seeds. 

GGpecially in wheat. the percentaso of area under cereals 

has. shown a sudden t'"ise, and it reached to the level cf sa.a4 
per cent durlng 1911•12. trom 45.19 per cent 1n 1966-67.. nut 

1n the very next year the percentage of atoea und.er cereals 

sllShtly declined i.e. rrom 58.24 to 58,02 per cent .and came 

dolm to 5,.,52 per CGJ).t in 1974-75. 

the <11str1c~v11se artalysts of the patterns shows the 

same type · ot ups and downs. In the district of Gurdaspw" 

the perc;entage of at-ea under cereals \\"as fairly hlp 1n 

1960-61 'When 59.65 pia:r cent ot the !ross cropped area 'ffa$ 

. devoted to these three crops. It had shown an increasing trend 

up t() 1969-70, wJ.tn only m1nor fluctuations. It attained its 

maximum level 1n 1969-70 When: 75.90 per cent O:f total cropped 

area of tho district tSs devoted to these crops. After 

1969-70 it had shown a decrease as it .tell. down from 75.90 

to ?0.8 per cent 1n 1970.71, and became .almost etaanant after 

1'970.71 witb only a little inct"ease ot 1 por cent 1n the 

1972-7S from the previous year. 

During 1960-61 about halt ot the total cropped aroa 

area of Amritsar tma under these cereals. In the pre-green 

revolution period the area under cereals in Amrl tsar bas shO\tl'l 

.a ruing tNnd ~titb only OM ti'Ough 1n 1963--64 \'~hen the 

percentage ot arrea fell down from 51.36 to 43.33 per cent. 



.Percfinta~ of Ara u=r c~E~ ~:»ihe~a aa4 fJitzgl· 10 _i$si[Ci§j?6ijd A · - § (if t9 ) · .. 

i\mrn= itipur- ;ful.t~ Uos~iar-
I 't~-· r.~'e%-Qze- '8oot1D- san8- Patii-- '· ·auraas- Hoper Punjab 

Yenr pur ear tbala der· pur m . ~- da . J:'\lr. la. 

- ·- . 
1960-61 59.65 so.34 58.26 50.3'f 14~,:J . - 41.52 39•45 21~52 ~~.ea 46.97 42.36 

1961-62 61.72 47.45 61.53 51.12 74 •. 29. - 41.79 36.52 21.*99 42.71 4a.sa !.;2.08 

1962-63 6,.86 s1.sa 56.54 55.59 76.?6 ... ,9.26 39.43 46.86 4,.11 46.61 44.76 

1963-64 58.60 42.25 4,.,, 54.09 76,19 .... 46.88 39.68 23.10 46.56 45.74 IJ.?i.13 

1964-65 62.99 50.69 54.09 56.15 76.,2 - 48.,6 39.51 24-.37 48.30 45.29 li-4.89 . 
1965-66 65.03 53.16 54.4.3 56.55 61.~1· 47.37 .50.42 .39.56 23.94 41.67· 41.50 45~60 

' 

1966-67 64.45. S2.SO 56.,1 . 55.58. sa.~ 46.JI1 52.29' . . 39.59 24.42 40.53 48.,, 45.19 
.. 

1967-68 66.36. 55.60 56.47 58.87 . 6,.18 48.ctl 5, .. 68 39.86 . 28.89 43.3? 49.98 4tl.'57 
1968-69 68.10 . 59~59 69.42 63.57 67.Y/ 51.7, .. 61.23 50.29 36.47 52.87 57.96 54.79 , 

1969-70 75.90 62.10 70.96 66.30 67.87 51.98. 65.34 48.09 35.a? 53.11 61.20 54.98 
1970-71 1o.ao 62.44 12.24 68.01 68.81 55.68 66.46· 49.62 35.01 55.26 65.15 56.95 
1971·72 70.56 64.84 71.59 70.42 71.11 56.97. 67.69 . 48 68 .. ;6.83 56~75 65.39 5B.24 
1972-73 71.79 64.00 72.54 71.22 70.0~ 57.52. 69.02 48··15 33.52 S6.46 66.02 58.02 • 
197.;..74 1o.aa . 65.94 72.82 70.96 67.55 56.93- 66.66 46.48 30.01 53.63 65.95 56.72 
1974-75 10.04 63.84 71.07 70.09 67.47 54.85 59.11 53·97 27.97 42.89 62.68 53.52 

·;ource: Computed £rom the Data obta1ned :from ptat1at1cal Abgt~act pt fun.1@b ( 1961•15), 
Oovern.r.1ent of Punjab. . 

t'1·t3 



f)!e percentage of a~a under cereals 1ft Amritsar 11as higheSt 

during 1971•12 ( 64.a4,S) aJ'id the gene)'tnl tr&M was towards 

the increase. 

In general. the peroentqe of area under cereals· has 

shobn an 1ncr•sing trend throughout the pertOd. In GUrdaspur 

cereals occupy 'th$ highest percentnge ot GCA as compared. 'to 

<?tner districts. Bhat1nda Mcorded the lcwea"t percentage . . 
ot all'ea und.er cereals (21.52"' of ~'le GCA of the diatr1ct 

in 1960-6·1),. tt N~Se to its h1glteat level 1n 1971•12 with 
• 

,6.JlJ per eent ot GCA under cereals,. Since 1911•12 the 

a~a under ce~s. ln Bha'ttnda .bas again be~n sbot11Jl6 a 

·serious decline eont1maously up to 1974-75. 

Hom1arpuv is anoth.br oaso, in the $ta.te where 

percentage of ar~ under cereals was htgh:est 1n the state 

i~ 1960-61 (14.~1 of its total' cropped area). It rooo up to 

?6.42 per cent in 1964-65. Atter this 1t baa shown a 

decreasi.ng trend• in a few yearo 1. t naa shown a little r1ee 

aleo but in 1974-75 the percentage of oren remained only 

67.41 per cent. 

The area under non-foodtJrains, t.e. ootton,. G\188.,_ 

cane, mpe an4 xnustanl and grouncJ.nut accounted lor 16.3-

per cent of the GCA 1n the state during 19()0..61 and: 1 t rose 

to 11., por eont during 197lw-75t as cocpsred to the 5:1 .. 52 

per cent of area under cereals (i,c. meat, rice and mnizo), 

~e proportion ot area under non-toodgra1ns t:as highest in 



the state during 1965-66 ( ,7 .• 4~). It has show mtnor ups 

·aDd 4CMll& up to 19~1-&lt bUt afterwar4s it l'U'UJ ttho\\1'1 a 

contiwous deel1ne and •• down to 14. 11 per cent during 

1910.7t. But again 1t p~oke.d. up and atta1ne4 the l&vel ot 

17 ,.1 per eent during 1974-75. . The dJ.stric'b-vtse: propt>rtlon 

o~ area under non-toodgra1mJ bas alSQ. boon g1wn in table 

Whi-ob reveals tbat the h18hest proportion of area under non

!oadsraine was .recorded ln: Fero .. pur (20 .• 84 per cent) during 

1960.01 and 1n Bbatindn (31.75%) during 1974-?S. The lowest 

pro?ort!on ·was re-corded. 1n Rosh1arp\i.r (s.o' per cent during 

1960-61 and 5,29 per cent 4v1ng 1974-75)., 

Among th:e non-.tcodgrains1 sugaroan~ an4 cotton both. 

are more 1ntpQPtant 1n aU the d1str.tcts of state. as tho 

proportion ot these ero~s 1s mor$ tban the o1lseeds. faktng 

state as a whole ~a under cotton and sugarcane accounted 

tor 12.,50 pc1r cent during 1960.61,. It bas shown minor 

tluetuatlons during the periOd. 1960-61 to 1974-75. Alter 

1967.68 it bas almost stabilised around 10 per cent. Tho 

table shO\'ts ttmt Bhatinda, Feroaepur nnd Sangrur are tho 

only districts \1bere proportion of area under commercial 

crops 1s quite high and is above the state average. Bbat1ndo. 

and Ferozepur have sbo~ the increase 1n proportion ot area 

under these crops on the base or 1~6' whUe ell other 

districts haVe sbmtm d.ecline. lt \1a.S lowest 1n Hosbiarpur 

(7.62%) during 1960-61, and 1n Kapurtha.la (Z,.Q4%) during 

1974-75. The proportion of area und~r these Ct'Ops ranged 
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£rom 2 to 7 ~r cent only in ali the other distrtots except 

BbatirKla, Fero~ and Sangru~ dur1ng 1974-~. 

The pl"'port1on of uea under o1lseeds (rape/mustard 

and groundmtt) was recoX'de4 to be only· ,.ao per cent d.urJ.ng 

1960-61 and it bas increased. very slowlY and reached to 1~s 

higbest le?el durl.ng 1967•68 when 1t accounted :tor 7 per cent 

ot the total cropcped attea ln. the state. Attewat"ds it has 

deol.i.ne<l apin and tell down to ;.s 'l per cent ctur-1ng 196&-69 

$m\ s1n.ce tnen 1 t bas. almost tJtatJ111ged• tbe ~oporti.on oft 

area under o.tlseeds. bas been h1$h in LUdh1anc since 1960-61 

a& compared to the other dlatriots in. the state. It waa, 

very low in Hoshlarpur and. GurdasptU' ( 1.~ and 1.271& durt.ns 

1974-15 ~speet1w1y),. It also witnessed great f'luetuat1one 

over the time perto4 1n aU th:e d1$triots, bUt it has Sbow 

an increase in the area ·.turing 1914-7' as comp.a..red to 196o-61 

1n ·all the distr1cta. 

In Punjab, ma1ze, rice, cotton and sreundnut are some 

of the important kharif crops wbi:eh are sOtm tr1 th. the onse't 

ot monsoons 1n July and borvos~ 1n the late September and 

early October* fnt;t rab1 crops e. g. l<Iheat. bar loy • rape and 

mustard are sown in late Ootober one! early Novetnber end 

harvested 1n April• 

tJheat is the lead1q food crop 1n ~b. In terms 

of 1.ts acreage Pun~b occupies second place atter UP 111 th an 



a.rca o£ 24.39 lakh hectares during 1975-761 acc.ount1ng for 

abQut 10., 2 per cent ot the total area under l'lheat 1n the 

eount.ey. The ax>ea under wheat accounted tor abOut 30.44 per 

cent 1n tne atatc during 1~1 which rose to 40.81 per cent 

during 1971•?2. tho wheat acreage baa shown a very slow rate 

of growth 1'rorn 19~1 to 1966-67, but after the 1ntroductlon 

ot HYV seeds and nev tee.bnology the .\'lbeat acreage has tncreasec1 

raptdly up to 19fi8..69. It.s proportion to .total cropped. area 

was the highest dur1ng 191,..72, and slnoe then it bas shown 

a 11 ttl$ ®cline in the area. 

The weat 1s a leading crop in all the districts in 

terms of area s:tnce 1960.611 however, the aree has shown. some 

variations over ttm.e. l>ur1ng 1960-61 the area Wld:er wheat 

ranged from 'o to 38 ~cent itt all tho distr"cta except 

Bhat1nda, where it was l~t in the etate (20.11%). The 

highest a~ea Ullder wheat tJas recorded in Roshi.arpur (38.75~). 

Ludhla:na which had. been selooted tor the Intensive 

.Agrtoul. tuml D1etr1ct programme J is the only district of Punjab 

which baa shown a contimoua increase in the aroa unc:ler wheat 

from 196<>-61 to 1911•72. \!11 tneas1:ng a sli{;ht docl1na. aftor-

tmt'ds. It l'uUJ shown .fluctuations 1n d1t.terent years in 

Jullunde~ and Amri tsar up to 1966-6?. and omrard i't has regis• 

tered rapid increase \11th tho advent of green revolution. The 

proportion of area under wheat to the total cropped a:rea 

attained, peak during 1911-72 in. Jullunder and in 1972•73 in 

Amritsar.. Later the area shotted decline 1n both the 

41str1ets. 
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. Pat1ala _and Kapurtbala have .shown a decreasing trend 

1n th$ Wheat acreqe from. 1961•62 to 1966. But they regis

tered rap14 increase after 1966 l1h.1Ch continued up to 1970 

in Kapurtllala and till 1971 1n Patlala, after t!hich i.t started 

decltnt.ng 1n both the <.U.str1cts. In ffoshia~ 1t deeltned 

from 1964-65 to 1966-67, but at'tenrards shoWed a oont1woue 

increase with one or t\10 exceptional years. 

It bas shown an increasing trend in Bhat1nda• sangrur, 

and Fel"o%epur districts also during the la~ .sixties, btlt 1 t 

declined after 1'971-72. 

Maize ranks third to t-Jheat and cotton. tn Punjab. 

The proportion of ~ea under mai~ 1n the ata.te vas 1.01 

per ce.nt. during 1960-61 \1h1ch rose to 9.60 per cant during 

1910..?1 and alnce then it 1s almost stagrulnt. rather 1ts 

area sligbtly declined during 1974-75. In the pre-:-green revo

lution period .its area \1as leDs than tbat of cotton, bUt atter 

1966-67 1 t has exceeded the cotton and occupied tbo eecond 

place atter wheat from 1966-67 to 19?s-74. t•1a1ee is the 

competing ecrop w1 th rice in the distrl.ets or centra1 alluvial 

plains and \'lith cotton 1n the south \"/estern arid districts. 

_It ranks second to ~heat 1n ·the districts of 

Hoshiarpur, Ropnr, Jullunder and Ludh1ana. Durlng 1960-61 

24.56 per cent of the gross cropped ar-ea was devoted to mas.-ze 

1~ Hoshiarpur, but it &tarted. declining after 1970..71.. In

Ropar its area showd deerea&1ng tx'el'd stnco 1966-67,, \'thile 



in Ludh:i.ana 1 t rose continuously up to 1~74 except during 

196,. the proporti.on of area under malze 1n Jullunder bas 

also sl\0\\n rising tl"'$nd with £e\1 exoept1ona, but the rate of 

increase .is slow.-

. In the d.l&tnets of the ~entral aluvtal plains vtz. 

Pattala, Amri tsar,. Kapurthale. and Gurda.spur the maize 1G 

thlrd ranlting c.rop atter Wheat and rtee. In Amritear the 

mat:ae area has sbmm greater fluctuations eitd general trend 

hQs been towards declt.ne. In Kapurtnala. it bas not sho• 

a rapid et~nae up to 196~66 bUt after 1966 lt &tarted 

aractually 1netteaa1ng up ·to 1970 am atwNal"ds startect dec

lining~ Gurdaapur cceountu tor only ?.42 per cent dU:rtng 

1960.61• b.lt lt rose up to 9 .• 92 per cent during 19'10.71. After 

o:ttalntng. this level 1 t has sh®m a 4ocreas1ns trend. rlb'd.• 

is loetna lrnportane<l 1n terms of area in Patiala gm4ually. 

In sangrur also 1t has shown 4eereas.ing trend a.ttor 1972-13. 

In Bbatinda and Ferozopur maize is not ve,ry important crop, 

1t ranks fourth i.l'l Bhat1ndtl and fi.f'th in Ferozepur,. 

The rice culti~t1on ~as earlier cont1ned to a 

ltllUtcd. area, but t.r1tb the release of aerni-dl1al'f blgb yielding 

varieties and klproved cu.l t1vat1on tecbnlques the area, under 

r1ee has increased tremendously and now rlce bas become the 

major khartt crop 1n Pt.m,jab. Only a tew crops t11tnessed a. 

spectacular 1ncNaSO' 1n area as d1d rtee dur1ng tbo per1o4 

\965-66 to 1974-75. It accounted tor onlY 4.85 per cent ot 
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tM gross cropped area 1J1 the state d~1ng 1960.61 but rose to 

e.o? per cent dur~ 1974-75~ 

R.tee 1& second rankinG crOp in Amr.ltsar, Kapurthala, 

Gurdaspur end Patial~h fhe acreage u.nder rice has aJiown 

sharp increase in all these districts since 1963-64 with one 

or two exception$. GuN.aspu:r racot'ded the highest area under 

rice amongst the districts ot ~ab dur1l'l.g 197~75 \'then 

24.21: per cent of 1ts grot;s cropped area ~.raa devoted to rice. 

In Hoshiarpur it i$ thtnl .rantd.ng crop. It a-ttained third 

ratlk Ln Feroze})\lr after ·wheat and cottfJn.. It aceOUllted. :tor 

,.,a per cent of gross cropped area duriflS 1960.61 bUt rose 

to a,.g per cent during 1974-75. It bas shown an increasing 

trend \tbich continues e=cept tor .li d.ecltne duri~g 1967-6a. 

In Julh.Uld$r it ws only 2.66 per cent during' 1960-61, 

but 4urina 1974-15 1 t recorded 9.14 per eont ot gross cropped 

area. The araph d.eptcta a nuetuattng ~nd, thou.sh tot1Bhis 

increase, but at a slu651sh rate. HO'.:tever. the rate of 

inc.rease bas become rapid af'ter 1g69.?0. 

the area under rice is low in Ludb1ana, · Sangrur and 

·nqpar districts as it rangQs from one to three per cent of tbe 

gross oroppGd area. Ludbiana and sanarur have witnessed 

substantial increase under the area of rice in the recent 

years. In Bhatinda rice cult1vatton 1a almost absent. 

4.2.4 Trend ot Area under Cotton 

'India en,ioys. the d1st1nct1on ot being the -earliest 

country to domQst1cate cotton and utilize the t1bre to~ 
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manutacturtng fabrlcs.1 Evt<tence of' tb.G ant1quJ.ty ot ,cotton 

~s been traced to Mohem.~odara, tne·date of which is est1• 

mated to be 2500..3000 no.• 1 

Th$ cotton crop .is t1nnly established in the agr.L• 

wltural system of Pun~. lt 1& a kb&r1t crop and sowa 

generally after the onset of the swnmeJ:t monsoons. 

Co,.ton hOlds the second position J.n state l.n terms 

of percentage of area:,, Itc aceoun$ed tor 9.69 per cent of the 

gross cropped, area of the stQte durtftg 1960-61, nnd bas shown 

an 1ncl"Gas1ng trend up to 19~65 w;l. th mlnor fluctuations. 

lt has shOwn decrease trom 196~65 to 1910.7t. 

In the distr"ots ct Bbat1nda, Feroze~ .• am Sangrur 

~<rl;ton rams second,. In districts ot Bhattntla and. F$N7.epur 

more than 1;. per cent of the1r gross Cftlpped ~ea is devoted 

to cotton., the· ~entage of &-l"'Ga under cotton has ebo.wn 

great fluctllat1.ons 1n l>Oth the distriCts trcm 1960-61 to 

1964-65. and tbence :1t witnessed a consistent decrease up to . . . 
1971. After 1971 lt bas recorded sharp increase up to 

1914-75 as its proportion was 19.84 per cent in Fero:epur 

and 24.47 per cent in Bbat1nda as compared to onl.y 14 • .39 . . 
per cent 1n Ferozepur and 13 .. 76 per cent in Bhatinda during 

1970.71. The cotton area has shown a sharp decline 1n sansrur 

from 196:,5-64 to 1968-69, but since then 1't has shown increase. 

In the centJ-al plains• Ludb1ana.. Amri tsar and 

Patialo are the three d1str1cts where cotton has occupied 

1 Coune11 of Scient1f1e and Industrial Research• ;t'll! l1gN:t!l 
of le4~fl (Hew Delbi, 1971), vol. 4-. 



a sign1!1cant place. ·Its area w1tftessed. an 1ncreafKj .trom 

196o-61 to 1963-64 1n Ludhia:na but after 1963-64 1t has 

declined suddenly as ma1ze sained 1$i)Ortance durtng this 

por.lod. In 1968-69 the ar~ under cotton shrunk to only 

3.:59 per cent against 1 per ceDt duritlg 1960..61. In Amritsar 

and Patiala 1ts area baS shown a substant1al decrease from 

19&1•62 to 19'70-?t. The, proportion o:f are~ unde:r cotton was 

~!lore than 6 per cent in botb tbe 41str1eta during 1960-61, 

but 1t has come down to :2.'18 per oent 1n Amrit~ and 3.2S 

per cent tn Pattala. The ovara.ll tt-eu.t was towards decrea~e 

in cotton area in Jullunde~ alto• 

In the districts ot $Ub-montane region. Ropar, 

HosbiarpuJ! and Gurda.spur, tbe cotton is not signitf.cant crop •. 

It accounted for only less than 2 per cent area 1n these 

diatriots. during 196o-.61. Its area has shown decl.1ne in all 

the three distrtcts from 19()0..61 to 197~75 and dur1ag 

1974-15 lt ean:te do-wn to only 0.75. o.64 and 0.82 per cent 

1n Gurdaspur:, HoshL"::rpur and Ropar respectivel.y. 

SU,saroane, accounting for 2.:!8 per cent of the gross 

cropped area in the state during 1:960-61, rantced .f~tb crop. 

'i'he proportton of area undor sugarcane 1n the state hae not 

shewn much changes over th1$ time pertod. 

A high proportion ot area under suearcane is found 

tn the sub-montane region. It t10.s the highest in Hosb1a.rpur 

during 1960-61, and ln Ropar during 1965-66 as comparod to 
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the other d1strtctt:J 1n the state. ln Hosh1a.rpur area under 

·sugarcane hne shown conti.nUOUt.l ·4ec11ne frQln 1960-61 to 1911•12 

and in Ropar lt has declined up to 196g...70* After 196S•66 

~her~ has be&n. an tnc~se ln suaa.rcane area.atter 1910 1n 

Ropar and atter 1971•72 1n Hosb!.e.t'P'W"• In ~apur lt bas 

decr"Qased tram 196o.61: to 1964-65 arid increased from 1964.65 

to 1969•69 and ~hen again has decrea~ llP· to 1974-,?S when 1t: 

aeeounted tor only 5.41 per cent •. 

Y~purthala and Jullunder are t-he taportant. sugarCt\t.le 

producing districts among ·the central alluvial plain. Sut 

the percentage of ttrea under sugorcane 1s decreasing rapidly· 

1n Kepurtnala stnce 1~61 and. oame d()\I'IA to 1.20 per cent 

during 19?4-75 ae CQtftPal'ed- to 1ts sb.are ot 5.51 per cent 

durlng 196o.-61~ fbo SUSQl'CAM. area kl Amrltsar baa show 

an increase from 1962-63 to 1965-66, but since then it bas 

de~. thougn tbe rate of 4.ecl1ne 1s slow as 1s eVident 

trom the fact t~..at 1t recorded 1.79 per cent of CCA during 

197~15 a,pi.nst. '• 14 per cent during 1960-61. It bas 

marglrlal.ly 1ncreased in Ludhtana £rom 2.,10 per cent dur1ns 

196o-61 to ~.sa per cent dur1ng 1965~66. But sugar¢ane 1s 

losing i.mportance since 1965-66. Similarly 1ts area 18 

decreasing si.nce 196s.66 1n Patialc ( 1.8~ d.urina 1974-?S 

as against 3.36'' during 196061'). SUgarca..ne is not important 

crop 1n south western dry distrlcts of Bbattnda and Fe.rozepur. 

where 1t bas to compete l1itb highly remunerative erops._l1ke 

ootton and otlseede. 
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Among the oUseeds rape and mustard an very J.mpor-

tant: in Pun~b in terms ot. at'ea. These are grown <turing the 

rabi season as 11ld.epe1'1Clent crops 1n dry area.s and as lnte.-. 

culture lrl.th whet\t and gram 1n less dry areas. 

fb.e percentage ot area under rape/mustard was 2.47 

per cent 1n the state durtne 1~1 and. was tbe slxtb 

· importan:t erop ot the state. It has not shown large variation 

. from year to year, but lt sbowed a decraa$1ng trend .from 

1960.61 to 19?0.11, but s1nce 1970.71 it has shown tact 
1nc.reaae. 

Rape and raustant t.:S important oasb crop 1n Bhat1nda. 

Fer,Qupur and Sangur distrt.cts~". The area under rap$; and 

mustard .has· _sh<.nm great fl.uctuat.tons in BhaUnda,. lJilere it 

experienced a deol:1ne 1n ~ up to 1~, but onwards .lt 

has b-een 1ncreas1ng e<teq year,. stmUarly 1%1 Ferozepur and. 

SangNr the proportion of area under rape and mustard has 

shown larger var1e.t1on$ trom year to year up to 1968-69. bUt 

af'ter that it is 1mprov1n.g slightly. 

In Amr-itsar rape and mustard 1s sixth rank1ng crop 

and area umer tb1s has sbown slight 1ncrease from 1962-63 

to 1964-65, but l'11tnessed a decline dur1ng the per1ocl trom 

196.5-69, but since thon it oos been increasing rop14ly. The 

rape and mustard. area has shown a continuous decline in 

Pattala from 1960-61 tO 1971•?2 with only one exceptional year 

of 1966-6?. Since 1971•72 acrease under rape and mustard. 
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is increasing 1n the 41striot. In Roper the proportion. ot 

-area unctor rape and mustard bas sboun an i.ncreasing tt'Gnd 

·since 1966. In Gurdaspur ~a. under rape and mustani baS 

incr-eased. to 1.,21 per cent during 1974-75. from o.s4 per ce1;1t 

during 1960.61. In the diatr.t.cts of JullWld~r,Ludhtana, 

Hoabiarpur and Kapurtbala the eul tifttion of rape and musta!'d 

is almost absen-t. 

The groundnut was introduced 1n PunJab in 1931. 

Aeeountf.Jlg tor only 1.33 per cent ot tbe total eroppect ares 

1n the state, groundnut we not very lmportant crop dl.lring 

1960.61, but the area umer gr'Otmd..nut increased rapic.U.y 

from 1~1 tG 19&1-691 and it rose up to 4.19 per cent 

du:ring 1969. A:tter 1969 lt 1.s losing 1 ts importance as rioe 

is becomtna·more important kbarif crop 1n most of the 

districts,. 

During 1960-61 the proportion of a~a under groundnut 

t1as highest in Ludhia.na accounting tor ?.30 per cent of its 

cropped area~ It vas third. ranld.ng crop ot tbe d1str1ot. 

As the a.orea.ge under groundnut 1ncreasect very rapidly. l't 

became oven the second ranlting crop in Ludhlana after l1heat, 

a.nd its proportion to tho total cropped areo. rose to 17 ,.19 

per cent during 1968-69, but after that the area under 

groundnu.t has been decreasing evary year. s lmilarly grwnd

nut acreage has ehO\!tn eontittLtous increase since 1960-61 to 

1968-69 1D Pat1ala distr1ct but it also witnessed a declining 
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trend atter- 1968-69.· In Sar.tgrur1 o:nly 1.68 per cent ·O! GCA 

was Wlder· groutdnut durt..ng 1960-61t but it attained 6,.J31 par· 

cent 4urtng 1967 .. 68. From 1967...US to 197'1 :t.t wltnessed 

declined and afterwards· remained stagnant,.· 

Its eultt•atlon 1&. also iftlPOrtant 1n Kapurtbala aM 

Jullulider. Starting wi:tb 2..36 per cent a~a in Kepurtbela 

and 2.15 per cent in Jullunr1er under Gro\U'.tdnut during 196o-611 

tt increased very mp141y1n both the d1str1cts up to 1968-69. 

During 19(ia,. the area under groundnut was 7._74 per cent 1n. 

Jull~er alld 10 per. eent tn Kapurthala durin& 1969:. 

SimUarly the acrease under gr.ounttnut rene ·up to 7.87 per 

cent d\1r1ng · 1969-69 :1n Ropar: as compared to 4-..04 per cent 

during 1960-61., Which aeelined afterwards •.. fhe cultivation 

of grourdnut :is practf.cal.ly absent in Amrt tsar, Gurdespur 

and Fe.rozepur and Bhat.l.nda 41str1cts. 

4. 3 Behaviour ot Product1vt ty of Selected c ropsi 
( 1960.6t to 1974-75) 

Tbe $'tate o£ Pu.n,lab has made biG strides in UG%'1• 

cult\lral production during the last decade. HO®Vert tho 

increase 1n asr.i¢Ul tural prOduction is obtained maratnally 

by the increase in net area sown and substantially by the 

increase 1n productivity per unit of land. The modem1oat1on 

ot agr.S.culturo ltith new teo;hnology has been responsible for 

this bn~akthrougb.. Yield. per heotaro is a function of many 

factor inputs.. some of these inputs are conttollable o .• ,. 

irrigation, labour, agricultural practices adopted. etc. wh!le· 



.some others are uncontrollable factors vi~. weather llhicb is 

most important. rhere are other economic and 1nst1tut.lonal 
. ' 

£actors affecting t:be y1eld per beot~e vl.z. CO$t prioe 

relat1otash1p, the better ·price prospects o.t a crop am slze 

o£ operational holdings. pattern ot land di.Str1but1on, owner

ship and tenaney, availability of credit et-c. Irrigation or 

e.vnilab1lity of 11ater tbl'ough rainfall is an important facto:r 

as it 1s the key tnpttt !or ef:t'1ctent use ot fertilizers and 

high y1~1ding varie·t1ett o~ seea.s. 

4.3.t Productivity of Wbea'\ 

Excepting Mexico 1n the case of whea~Bll4 Japan and 

Korea in tne case o! paddl/ -the average yields 1n _Punjab are 

the highest among tbe wheat and rice growing ~ountr:tes. 2 tlith 

average wheat productivity of 2.573 kg pet' hectare, Punjab ls 

tho leading atatc 1n the country. It is m.ueh b1gber than the 

national average .of 1409 kg pe~ hectare. During 196o-61 the 

wheat yield was 12-'7 kg per hectare only, \'lb.1ch rose to 1514 

kg per hectare during 1965-66. As a result of pe.Ckage iJlputs 

the t.1heat. yield bas: increased rapidly after 1966 and obtained 

a peak ot 2406 kg per hectare during 1971-72. After that 1 t 

has deel1nod $l.1Ghtly for the state but 1t bas again shown 

an increase since 1W'5-74 and rose to 2395 kg per hectare 

during 1974.75 • 
. €~-:.... . 

Patia was tho leading dl.str1ct 1.n the state w1 th 

a y1eld rate of '''' kg per hee~re during 1960-61. It ~ 

lowst 1n GurdaspUr (ass kg pel"' hoe tare).. Bu.t since 1961-62 

1 P.s. Ho·shtarpl.lri, tie. TJ:i:tmng, July 17, 1979. 
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Ludh1ana l.eads the etate 1n wheat produc~iv1ty,. Dur1ng 196o-

61. in A.mr1taar. Ka:pt.II'thala, Gurd.a&ptiti Brld. Hoshial"plJr, the 

y1eld o£ t-4\eot t?as below the state average ot 1231 kg: pez-

heet-are wtt11e in· the ;remaining dl.strtcts 1 t was above the 

average- yteld of the state. During the p~green revolution 

per1od- t..e. :from 1960.61 to 196,_.66, the yield ot wheat baa

shown an lncreaa1ng trerd in seneral tor a~ the d1atr.tcts. 

But as f!V14ent troR~c the table .. , the increase in the yield. 

ha$ nGt 'been eoatt.nuous aM sholm large tluctu.at1on.s in all 

the c.U.atriets. Wheat y1e14 hae shown a deel!no during 1962•63 

tn s~, reroeepur and Pat1ala districts as well as 1rl 

Bhatinda, Hosh1-arpur, QunlaspUcr and Alnr1tsar; while tn Kapurthala, 

Ludhlana and JQllunder :tt has shown eont:J.nuous inere~se till 

196S., The year 1964-65 was the peak year tor all the districts, 

wt a substantial decline .1n the 't1beat Yield has taken plac-e 

during the year 1965-66, in all the <l1etr1cts of state. 

After 1966.r67, \'11 tb the 1ntroduct1on ot bigb yielding 

varieties ot whea.t and \11tli increased consumption of fertU1• . 
zor a substantial increase in ~eat ylelds has been reg1atered. 

It increased at a very rapid. rate in. all the districts in the 

late s1Xt1es. Ludhlana has witnessed. continaous increase 

up to 1971•72. 'lhG: peal of wheat productivity has been 

attained <luring 1968-69. by Pe.t1i1la1 during 1970.71 by 

Kapurthala, and in 1974-15 by Gurdaspur1 Jullunder and 

Hosbtarpur. t.tllle tho year 1971•12 ~me a good orop year 1n. 

\'tbicb most ot the districts of Punjab attained the max1mtm1 

y1eld leVels. lt was also the peak year- to~ the stat• as a_ 
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·whole and 1 t w1 tnessed a y1el4 ot 2406 tg per hectare. Attor 

reaching the highest level of yields aU tbe dlstrtcte have 

sb~1l a de,()UnJ.ng troml dur.S.nf! the aubseqwtnt years., A.mrttsar, 

PatJ.ata. Bhattnda, Ropar. StUlgt"Ur and Ludhtana. during 1913 

and JuUunder1 Kapu;rthala, Gur<tas~, Hosb~r am 
Ferozepur cturtna 191J-74 have tt1tne.ssod lollest tfbeat yields. 

But afterwards the trend has. obanged and. tt bas shown an 

inel'ease 1n all ·~. d1 stricts o~ PunJab except Ropar• tibich 

bas Sbown a 4eQ1lne. 

In general. one can conclude that wheat yield has been 

increasing in tne state s1nce 1~1 and the rate tt£ 1ncrease 

was rap14 from 1%s-66 up w 1971•?2. After a s.etbaok 4ur1q 

t97.2•73. 1t .bas ehowtl an ~rd trelld• 

4.J.2 Yi.eld of Rice 

Pun3ab which leads the country nOlf 1n respect o£ rtce 

yl~ld per hectare and is tho largept contributor to the central. 

pool of foodara1ns, \'JaS not important at all for rice produc

tion in the early sixties o.nd yield o~ race \1aS also low 1n 

comparison to other rice grot::ring states. During 1960-61, tho 

average yield ot :rice in tho stt:lte \12.S 1035 ta per hectare tm4 

bighest yield was recorded in Kapurtbal.a ( 1691 t;s per hectare) 

and lowest in llosh~ ( 1,-,'t I; per hectaN). The ;yield o£ 

rice ·during the pre-green revolution perlcd has &hown a steady 

and continuous increase up to 1964--65.. During 196;..66 tt 

fell 4o\1ll beCause ot drou5ht cond1t1ono. It has been lnere~u.Jtns 

continuously at a mueh !"aoter rate sit.tce 1966-67 and attained 
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the highest peak 4ur1ns 1913--74. men the s'tate registered aa . 
yield of 2281 .l;g per hectare •. 

A s};'at1al pattern ot the :rtce yield across the 

dtstrt..'ets reveue (Apperdbt ). that prot\ttottvlty of rlee ha.a 

sbown l.arpr yearly var.tat~ou• but general trend has been 

ot increase t.n aost ot the 41str1e.ts,. th& pre-areen revolu- . 

tion yield peak has been attained by Ot.tn~. Amr1~ 

and Ludbtana J.n 19631-64 aDd Sa11grur, Feroaepur; Jullwtd.er 

and Kapurthala attsi~ lt during 1962.03 •. 

After 1966-61, ·the rice has become • S.poriant crop 

1n the kbarU season ant! bas shO'm'l rapU inonaee no~ only 

in area am outpu-t wt also 111 prod.u.ct:lvity. Sino.e 1966-67 

the productiVity of rloe bas, been t.ocre•ain8 rapid.ly in all 

tbe districts, because ot irttro4uct1on of higb yieul1n& 

vari.et.s.es of seeds• heav.r doses of fnrtUuers and tnrproved. 

water fac111t1-e$. As is eVident from the graphs• 1t has been 

tnoreatJing in every d1str1ct. continuously up to 1973-74, w1 th 

the only ex.ceptlon of the year 1969-69, when some of the 

41ntr1cts tlatl$ly1 Feroz.ept,Jr, Sangrur,. Roper, Gurdospur and 

Jullunder have &hewn a decline., All the <U.stricts except 

Hoshiarpur1 Pat.lala nn4 Kapurtba.la :reoor<led the htgheat rice 

yields. in 1973-74• Hosh1arpur and. Patiala registered blgbeat 

y1elda during 1971•72. Ke.purthala witnessed the .poak in 197~75. 

Kapurthals bils been ahead of the districts of state with 

respect ot rice y1eld from 1966-67 to 1971•72 with only one 

exceptioMl. year of 1967....Ql• Lud!U.ana has. become the leading 

distric-t. ft'Om 197,.74 ont~ards. 1*he lowest yields ot rie~ 
\ 
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has been recorded 1n Ropar .in 1966, lt.tbere· it l"emalned lower 

than the .:a"Venge* .Bbat1Ma and Gurc!espur are the other d1s

troiQ'til· which have recorded lower y1el.da. 

The yleld. o! Jna1&e in Pun~ ts lowl" as cCl'Jll)ared · 

to the ot:ber -.1~ ~ states ot In41a. During 1975-16 

the mn1M yiold in the state was only t467- pe:r hectare as 

against the a.~~ y.te14 of 11.1;· q per heotaroe 1n tbe co\Ultey,. 

but tt was tar below that ot Karnataka (3036 11: per hectare,). 

During 1~1 the yield. 'WaS or4y 11" ta p&r ~ota:re. The 

produot1Y1ty of ma1D 1n Puaje'b bas show large yearly 

t'lucttaatlona between 1960-6 t and 1968-69. li!:thbl this period 

of ei&ht yean., it rti!COrded the bt,.gbost yield durt.ns 1g64.65 

( 1670 i'g per hectare) an4 lowest dur~ng 1962-'' (85 1 ts pe.

lleo'tare)., S1nee 19~ it baa shown a. continuous r1set 

up to 1974-?S,. t11th only .one exception of 197>?'+. The 

averagf.1 y.tel4 for the state touched a aU time high dur.tn.g 

1914-1.5 ( 1.12J tg per hecta%'9). ~t is 1nterect1ng to note 

that the yeal"$ of lot~er yields in rico are the years of 

b1gner yields of maue. It 1s due to tho tact that ma!.U 

needs less t10.ter as compared to rice. and. the lm:re:r y~el4a of 

rice arc assoctated 1n most ot the. years w.l.th the shortage 

of rainfall and inadequate water S\lPPlY• Ludhiarla bas beon 

leading district in the malh yield from t966-6? to 197).74, 

am Kapurthala has shOWn the highest yield 1n tbe otnte d.u.rlng 

191'• 'the Yield ot· matze is low 1n Shat1.nda and Guntaspu.r 
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for most o! the yoara of the study. Fero•~ has recorded 

the lowest yields during 197774, 

D1stfiiot-w1se trend: of nta1ze y1.eid in P\mjal> 1s gtven 

in the Appencu.x. It ls also eVident f'rom the graphs that 

the ·.mas.ze y1el4 has Sl'lolm year to year- tluctuations: up to 

t966-67 in aU the distri¢ts ot sta~e. Even after 1gi6.67, 

when the b1gh yleld1ng ·varieties were in'trOduoett for maize 

along w.1 th rico and. wheat the mal%~ yield has not sho'l:lll any 

regular trend. tb• year ot 1965-66 vtth hlgb. malze yield 

has been follwed by 4.eQl1ne 4urlnt; 1'966-67 in tho majority of 

d.i.atr--1cte. The mal.Ze yield 1110nt up in Ludh1ana, Knpurthala, 

Hosb1arpur1 G\U"4aspur· and Fero.zepQ,r d1str-1e:ta 4uring 1968 

and declined in ~se district& du~ing 1969 except 1n LUdb.iana. 

It Naobed its peaks .t.n 1971 i.:n Amr1 tsar, Kepurtbala and 

Ropar, du.rtng 191~72 in Jullunder, Pat1ala and Bbatinda, 

and durins 1912•73 in Ludblann,, Hoshtarpur and s~. 

Maize yield has shOWA continuous r1se from 1972 to 1975 1n 

Gurdaspur and slight lncNll.$e in Ropar durlng 191'5 and 1975, 

while the remailllng eight districts havo shown a substantial 

tall tram 1972 to 1914. 'l'b.c year 191S has again. witnessed. an 

tncrease in maize ytold in all the districts. 

Punjab grows both the American and dea1 varieties 

ot cotton. The state leads. other states in the productivity 

of cotton in the country, the averase y1eld in 1975-76 being 

;62., t:a per hectare against the national_ average of 139 1'4 · 



per heotare. The average y1el4 o~. Q.~il cotton \fa& 267 to per 

hectare and ot Am.e.rtcan variety ~70 f3· per hectare during. the 

year t960-61._ The yield of Americaa var1etr has ebOtM a 

continuous increase wtth oae or two exceptions since 1960-61, 

while ~ yield ot !lq& cotton has shown a slight decline 

.from 1960-61 to 196,.66. The productivtty ot Amwtcan 

var1ety atta.J.ned 1ts ht.gbest level during 191)..74 (430 t: 

per hectare) vhlle dill& cotton during 197'0-71 ( .318 q per 

hectare). fh~ awrage y1e14 of Amerioan 'ftlt'1ety tor the 

· a-..te bas l"'enlained alW'BYS a lf.:ttle bighf.!r than that of 4!1& 
cotton., 

Tb& yield of .441& as w~ll as Am.arica.n varieti~s 

tou.nd to be hi!hest 111 Fnoae~ d:1,str1ct &Jl4 1n certala 

years Bhattndn became the leatttns 41str1ct 1n the yield of 

dg§1 cotton. The .lowest y·J.eld ot U!A eotton ls XteCorded 

1n Hosh1arp\U" dtstrlct throughout the time per1od eacept 

in t961 when Ropar accounted .tor l<Nest yield. In case ot 

American cotton the lowest yield has been recorded tn 

Ou:rdaspur tUl 1966 and attenmnl Ropar and ltosl'a1arpur haVe 

registered the lowest _yield 1n American variety of cotton. 

The highest y1eld or American cotton was recorded 1n all the 

distrieta during 191,..74. while the highest ;y1eld ot aaa& 
c:iotton was reeonlec:1 during t971•72 in the important cotton 

growing districts of Ferozepur, Bbatlnda. sangrur and 

Ludhlana. Tbe yield or American cotton in these districts 

has shotm. fll.lctuattons up to 196;..66 but these variations 

11ere very small. A.tter 196!).66, the yield ot dt&l cotton has 
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show a: slight stoad.y increase up to 1970.'71 anc1 sinCe then 

1t bns been d.ecl.lnlaa in the districts of Dbatindn nn.d 

Forozepur. In Ludhiana 1t hns shown o alight 1ncrea.aa from 

1962-63 to 1968-69 ond aftert1tilrds has shown a decline up to 

1971-72 and w1 tnassed n 11 tt'le increase a.f'tor 1971•?2. 

StulgrUr and Patlala lmvo sho~ contlnuous · and steady increase 
;· . . ~·- - -

1n the yield of sl$14& cotton fro:n 1965-66 to 1974-75. 

fhe yield of ·sugarcane 1s lw us compared to the 

other cone arom.ng states 1n tbe_ countey,. In Punjab it t13S 

3679 q per hectare during 196o-61 which declined to 3016 

k~ per hectare during 1961-62., An lncrease 1n yield has 

been '-'11 tnessed fron 1961-62 to 1964-65 regularlf • but again 

1 t sl1ded ··dow tp ·Z719 :ta per hectare dt.W1nr; t966-67. Since 

1966-67 the y1el4 bas shottn a · rspld r1s1113 trend, except 

lor morglnal docltnes hero and thore. I't at""~ined the peak 

d.urina 1913-74 (5289 ta per hectare). 

The year 1966-67 b s been a year of low yield of 

sugaronne for all the districts 1n general. Jullunder has 

shown n cont1mous increase in cane yield ·trc;tm 1967-Eia to 

197'· fne y1old of sugarcone ln LudhJ.ana also ·has recorded 

regular tricreaae from 191o-71· to '974. lt regS.stered a . 

doolt.ne during 1975 in oll the districts fJltecpt Jullunder, 

ttoshiarpur, Rope.r and llhatltda. 



PunJab rt)COrd.Gd o. yield ot 925 taper hectare 1n 

1960-5'\ f_or groundmtt Whiob attained 1261 t: per hectare d.uring 

1964-65. Slnce then 1ts pneral trend has been to~mnla dec• 

line,. Ho'WGV.G*"'' 1t has shol'm m1no.- increaae durin& ceriotn 

years e.g, in 191'1-72 wt.on 1t roas.stered a yield ot 1056 t:1 

per heeta~ frotn 9?0 ts per hectare in 1971. During ·1914-15 

it 4eclt0ed to 961 ~ per hecta~~ 

Fe~epur was the leading dt.strs.c~ in tbe S'l;ato 1n 

respect. of ~t ylel4. up to 1~70, atd atte~s 

Patiala has becol'!1la the leadJ.n.g district. ·The dtstr1cts of. 

Ropar and Hoshiarpur- have C.Olilpat-atlvely lower yield of 

groundmlt as is clear from tb&·appelUlilt table. It was lOtrest 

in Koahierpt.U" between 19Go-61 and 1966-67 am since 1969 

Ropal"' has been relegated to th.e lo\1e8t pos1t1on aa :tar as 

groundllUt yield 1a conee~. 

'lhe hipest yield o£ groundmtt ha.s been recorded in 

Fero~r during 1965-66 and then it sh0t1~ 4ec.l1ne up to 

1969. After 1970.11 it 1s almost etalJI1aDt and has decreased 

durina 197S. In Bhatlnda it has ebcmn general 1n.creo.se 

after 1963 \'Jt\1ch continued till 1968. It deeli:oed bet.\'leen 

1968 and 1911.. Tl.Us dS.striot attained the hiahest y1eld 

durina 1972•73• 'lhe years ot 1974-75 ha.vri witnessed decline. 
. \ 

ln Snngrur-l.t has shol'JB only small fluctuation& up to 1971-72 

and has decreased rapJ.dly from 19'12 to 1974. 

The groundnut y1eld has shown a dec;lining trend since 

1'961•62 ttith minor 1ncreases over certain years. It bas shown 



4ecreas1ng tr'end 1n Kapurtha.la and JuUUJ¥!o:r. The groundnu.t 

y.tel4 bas :not eho:wn a!J¥ remarkable e~e 1n Pat1ala up to 

1968,· bUt after 1969 tt has increased but again decreased; 

during 1914t-75. 

The 11\tens.tty ot cropping ts defined as tbo extent 

to wtli.Ch Bet area s-own 1s cropped. or resown.. The total 

cropped. area as per centag-e of the' DOt area sown is a moa&Un:.l 

oz the 1ntens1ty og Cl'OPP1nl• tt depet.ds upon many taotora 

ln a particular reston. Adequate irrigation fac111 tles 

especially tubeweU irr1ga.tton,. 40Upled with :rot.at10n ot 

snort duration crops had helped the farmers cf ru:o~ab to 

culttva~ lani mqro 1Qtens1ve1y,.V 

The inte:n_ai ty of .cropping 1n Punjab was 125.94 per 

cent during 1960-6\, l'Jb.ich rose to 131.57 per cent dUJ"lng 

1966-67 and 140.-09 durt.ng 1970.71. It. further increased to 

the level of 146.71 per cent during 1913-74. On the \mole 

intanst. ty of c:ropping bas w1 tnessed fluctuatlons over the 

time per1oc1 but the trel¥1 1& towards the lnorease since 

1960-61 as is clear from. the graph (fig. ). 

The h!.Gbost S.ntensi ty ttaS · recorded in Amr1 tsar 

( 137.34~): \mile the l0t1eat by Kapurthala ( t13.89i0 4ur1ng 

1960-61.. It rose to 158.18 per cent 1n Amrltsar during 

1966-67. while tho lowest intensity during this period was 
i'litnessed by Ferozepur ( 117 .OOiS).. During 1970.71 Ropar 

became the leading d1striot with an 1ntens1ty of 165.88 
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pe:r ee:nt 't.ben t:he· state average W$ 140.83 pel' cent. But 

. Lu®J.ana Qeeupied tht4i poeitlon du.ri.ng 1974-75 and Bbet1ncla 

wa$ ~elegat.ect· to ~ lows·t poaltlon ( ~ua.66%) during the 

year 1974-?5. 

Table 4,.3 and the graphs (fig. ) clearly 4epict 

the yearly var1ation8 1n all the 41strLcto .front 1~1 to 

.197q...75., Ii~er, the general 'trend i.s ~wards lnerease in 

most ot the district&~ It has been noted that 1n mO&il ot 

the 4.f.str1ets the fluetuat~ons 1n 1.ntensity of c.ropptng are 

more pron:Ottft.Cce4 during the pre-green revolution per10d •. 

. Since 1965-66 the crop intensity bas shown conti.nuoua 

J.norease in Ltldhiataa and. Jullunder distrt.o-ta., In Kapurthala 

tt bas shown a continuous dec.+ine from 1964-65 to t972..,7) 

after 1912-?S it bas resieterecl sOJne increase. In. Hoshiarpur 

crop intensity bas shown a continuous inorease from 196\-62 

to 1966-67, atte%'\1anls 1t bas d~el1ned f'ro1n 141.66 per cent 

in 1966-67 to 136.92 per cent S.n 1969-10, but since 1970 

1·t has shown an 1noreasing trend. S.imilarl.y in Ropar, the 

intons1 ty bas declined during 1964-65 and 1965-66 and sineo 

1966-67 1t has shown inereasuag 1;rend.. ~e intensity of 

cropping has sho~ n sllgnt tncrcase in Ferozepur district 

\11th minor yearly fluctuations. It 1s highly variable froo 

one year to the other .in the district& Of Patlala, A:mr1tsar. 

Gu.rdaspur, Sa11grur and Bbat1nda. ln Bhat1nda it l'JBB 111.71 

per cent during 1960-61. :\"Jhil~ during 1974-75 it is recorded 

to bo 118.66 per cent, showing no significant increase over 

these 15 yt!ars .. 
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Amritsar which was the leading d.tstrtot 1n Punjab 1rl 

respect of crop intensity du.r.:t.ng 196g...61. bas e.loo shown great 

f'l.uctuat1ons up to 1966-67 • ·. It bas sho-wn a sl1ght 1nerease 

after 1970, though it bas t\11 alc:mg been above the state 

average,.. 

Patiala 1s another dlstrlct Wb1~ bas shown well 

marked Yt!arly variations. bUt S.n gane:-al, 1962, 1964 and · 

1969 ~ the pronounced years, wt olnce 1969 the trend J.s 

tow~s increase., I:t is rseonted to 'Do 155.81 per cent 

, dur~ 1974-?S, as compared to 136.37 per cent 1n 1960-61. 

sangror has also sl\0\m a declining trend up to 1968-69, bUt 

&inee then 1 t has been contln\lously increasing t11 th the only 

exoept1on o~ 1910.11,. Curdsspur has shown an overall increase 

from 1'5-21 per .cent dur1ns 1960-61 to 151.18 per cent during 

1974-75.- to depict tho spnt1al pattern ~ intensity of 

croppLns certain time points have been Chosen and the 411-

trtcts have oom groouped in various 1nttms1ty catesories. 

Year 196o-61 and 1965-66 have been chosen to represent the 

crop intensity during tho p~green rovalution period ard 

1970.71 and 1914-75 are t.lio periods ot post-green NVolu.tlon 

years. 

• •• 



In;Seng1tx .21' C£9Rp1ng - ]2§0.6.1 to, 1~4-:75 

4 - aur&a;.. AmrW "'Rapur- J'ultun- Ros'fiLii'C' ltOpar r,uanr;:: "l'eroze- 'Bhe.iiXP s~ . Patla-. "·io- F ... 

I Yen£ ;ma£ ... mu: . Jill? Ji"thala ••. d!t , I ?~ F I. n M rr I r ! H ... I da l I.. . . xM . M ~ I f 

196o-61 135.2, 13'7.34 1t,.:59 122.18 129.59 126.36 125.85 116~ '2 117.71 13'7.24 136.31 12.5.94 

1961-62 1)2.06 139.25 114.0) 120.83 126.81 1,!1.77 124.15 119.12 119.71' 1:36.6t 122.67 12§JJJ5 

1962-6, 1l&O.-'? 152.28 ,,1.01 126.86 133.48 ,,,.94 127 ·'' 118.68 121.26 1311.86 128.83 129.71 

1g63-64 139.1? 1l•6.oa 12a.20 122.so 134.so 13EJ.53 130.42 119.39 114.48 130.99 124.39 126.66 

1964-6!) 140.52 1!}5.42 131.40 134-.68 137.11 139.82 139.53 121.24 122.16 134 • .38 127.73 131.57 

1965-66 130.67 146.29 126 .. 40 130 .. 22 t5?.,, 12.8.18 t37.182 118.50 116.26 128.,, 140.79 128.50 

1966-67 1:i9.35 159.1, 122.1J 133.00 141.66 123.01 140.6S 129.60 117.00 130.04 14,.61 133.09 

1967-63 1:38.00 156.19 122..30 134.64 139.)t 147.58 14,.26 131.04 128.61 1:;9.3, 132.80 1~.29 

1968-69 136.36 151.59 121.09 ,,,-.92 1:57.60 148.,?1 149.20 I 128.5CJ 122.69 138.49 126.43 134.17 

1969-70 149.21 14?.26 118.32 136.18 1%,.92 140.30 t53.50 127.29 132.39 144.41 1~. 12 136.55 

1970-71 14"D.69 150.00 117.42 1.38. 73 142.2'l 16!).83 155.69 
1911-72 14a.24 14~.48 117.42 146.47 141.82 151.69 160.69 

1972-73 145.73 150.25 116.79 146.71 155.11 152.45 160.99 
1973-74 146.S1 150.33 122.12 149.65 159.68 154.47 163.46 

130.92 134.78 141.42 142.~ '140.09 

1,1.94 126.20 148.00 141.86 '140.45 

131.31 139.17 150.22. 151.43 145.1' 

134.36 1)5.61 152.00 149.48 146."17 

2974-?Su 151.18 15.5.05 124.81 1!}0~69 146.45 158.53 164.39 1)3.78 118.66 155•75 155.81 144.24 
h f.l'l Q l t?W0 M t t ... \ 1UP I 

.•JourceJ ga:nputcd from the data obtainod. from §.M~fatM:aJ:. Aggtraem q; !J~Na)l1 tzz4-?J 
C'Vern:::tettt of Punjab. _ • 
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CHAPTER S 

In the present Chapter an attempt hu been made to 

analyse the value productiVity o1 soma selected crops sa 
Punjab and its correlates. In the t1rst exercise cont.r1bu:

t1ons of various variables 1n explaining tne variation tn 

product"V1ty have been analysed !or certain ,selected years 

ror- the sta'Ce and in the second exercise an attempt baD boen 

mzdo to analyse tn. spatial. and temporal variatlcms 1n 

pl"'Qducttvtty and tts determinants lneludlna various parametres 

ot water-. As tb.e produo.t1Yity .ts a function ot a comb1na~1on 

of factors, a number of" variables have been chosen to explain 

the temporal and apat1nl varilltS.ons 1n produetiv1ty. !be 

d.ependent variable (productivity 1n value terms) has been 

explatned by volume of canal water. volume ot rain water, 

vol.ume ot groundmter- wlum~ of total water (all sources), 

the· tert111zer consumption per hectare of gross cropped area, 

area irrigated under the su selectee! crops as percentage to 

the gross cropped area under these crops, number of agrl.C\11• · 

tural ttorkers to per hectare o:t oul t1vate4 land ant! the 
'·. 

-91 .. 
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percerrtage to area und:er these s1Jt crops. Tbitt a.nalysle is 

based oft the time series data i'FOJn 1961-62 to 197~75 :tor . -

individual districts. But the HYV as an explaMtort vartable, 

hat 'been included in the st\ltty f'rom 1969-69 to t974-'" and 

the number of ·workers frQID. only 1962 to 1911 <luf! to tho noJ1o'a 

ava1lab1lity ot data. 

5.1. 1 ~e Value Productl.vtty 

In ·tho pr-esent study the~. produet:S.v1~Y por 

hectare baa been caloulatt!d for 'the s-ilt selected c:ropa i.e. 

wheat. nee. maize• cotton; su.sa;rcrm.e and rapq_ and mustard. 

1!o obtain tbe per bectare value productiv1.ty, the produ.ct1on 

-of each crop 1n the district has been multt.plted by the cons

tant prices. of respect1ve crop for the year- 1914-75, and thus 

the valuQ of total output :trom six. crops 1s added and divided 

by the area under these silt e'rt)p:s,.. The value productlvity 

tor each district haa been calculated tor all. the years from 
' 

1:961-62 to 1:97(+.75 and 1t 1s gt.ven in the table '• '· 
' 

tho productivity PGr hectare during 1961-62 was 

l:l-. 1765 t-Jh1ob rose to ~.2826 during 1974-75. the general t~l 

has been. towal'ds tbe increase since 1962,. except for two 

years \ihen the produot1v1t.y bad shown slight decli.ne. It 

has. also shown an 1ncreas1ng trend in nl.l'tbe d1str.t.ota over 

t1rile. Th~ lowest pro<tuctivity was recorded in Bhatinda 

dUr!ntt 1961-62 (Cs1474) and. the highest 1n Patiala (ts.2239). 

DW'ing 1971.;;.75; the ht.(jheat productivity Jtaa recorded in 
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LudhJ..e.tla (Rs.3341) end. lowest by Bbat1nda (tts.2361.). It: is wo.rth 

m~nt1oat.ng that th,«t louest producttvi.:ty 1n 1974-75 has 

surpassed the highest in '\961•62., 

F!ve categories ot productiVity ha\te been ld.entti'!l' 

:tied ~ot' the year .1961•62 and 191~7S separe.tely. Durlng: 

1961•62 the aveNge value prc;;cluotivity per hectare £or the 

- state was IG. 't765,. The d1strj.na. bavtng produot:t.Vity ranging 

from 1100 to 1900 have been grouped in nJedium product I. vtty 1 

.trom P-l. tOOO to Ps.1700 as low PX"'od.ucti vtty al'ld below Ds. 1500 

very low producttvity._ fhe 4istr1ot. having p~uctJ.Yity 

more than ~.1900 to ltl,2100 have been deo.tsnate4 as h.iflb 

prod.uot1V1ty d1str1ct and those having e:bove Rs,.2.100 as wry 

high prOtiuctJ.Vity d1striots.. S1t'llUar categories have been 

made tor the year 1914-?S., but as tb.e average value produc

tiVitY' ~r ·nectare for tho state rose from ts. 1765 to F4.2B26 

during 1974-75 tbe product:l.Y~ity levels for all the categories 

were Cha.nged. 1'he lowst productiVity with Rs.2361 ws 

recorded 1n Bhatinda whioh in tact is core than the highest 

produc;ti.Vity of' Pa.tlala (U:J.22,9) dur1ng 1961-62. For 1t;174-75, 

the districts whiCh bavo reo.orded productlvtty ranging fr-om 

ts.2700 to b,.290Q are conei4ered as m«l1wn product1V1ty d1s

trJ.cts, trom ~.2500 to t:l.,2700, low and below ns.2.500 as very 

low productiv1ty 41atr1cts. The districts Which have 

·recorded pro4uct:1v1ty above ~.3100 have been designated aa 

vevy b1gb. prod.uot.t:v-1ty districts and from 115.2900 to ~.3100 

as high product1 vi ty d1str1cts. fhe table at ves the cateeory 

classes and the d1str1ots in each p:roduct1V1 ty oategor)' 
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Below P.i,..1500 Very loll 

a,. 1500-1700 Low 

[!~.1700.1900 M'e41um 

g,, 1900.2100 H1gh 

Above .Jb.,2100 Very Blgh. 

'Table '•' 

Bhatind.a 

Ourdaapur, Amr1 tsar. 
Kapurtbal.a, Hosbiarpur • 
FQ11'0Zepar 

s~-

Jullunder 

~lana, Patiala 

V:aJtae J?rsavc:tt~SO!ies .ma.n·&eli~&.cSJ &a.mw!A· c&asorz 
. ' 

Product1vity 1n ~.. Category 

Below ~.2500 Very low 

~.2500-2700 Low 

Rs.2700.2900 Medium 

R!.2900-3100 High 

Natne ot the Districts 

Sangrur 

Gurdaspur, Rop$1"1 Patiala 

Amritsar, Ka.purthala• 
i'erozepur 

Jullunder, Ludbiana 



The tables clearly sn-ow the .fact tba't the value 

product.tv1 ty is ••.ry btgn 1n LUdbiana. as ~<?mpnred to other 

4tstr.1ct& ot Punjab ln both tbe t-llne per1ods. Bbatinda 

c~nt!f-.stantly rema1ns 1n the wry low pt'Od\lcti v.t. ty oategory 

during both the pertod.s., Amritaar, Kapurtbala ·and Ferozepur 

tall, in the b.lsh prcduct1v1t¥ category during 1974-7S, ldlUe 

all these tbrae dt.str1cts were in lOll productivity group 

during 1961•-62. Pat1al.a wbloh was: in the very hi&b produc• 

t1v1ty category d.urin.g 1961•62 baa relegated back 1n the 

· medium producti~ity category d\Ui.ns 1914-75 while Sangrur 

has ehttted to the low productivity .sroup~ 

The yea.r.wJ.se ~nd ·Of productiVity for eacb dte-

. tr1ct is gi.ven in tbe table which clearly shows that 

productivity bas generally an increasing trend 1n all the 

d1str1cta. 

Til& chemical tert111zers is one ot the important 

components o.f tlle package technology .adopted in ~ab. The 

high. yteldin& var1eties1 by the1r agronomic trait are 

fertilizers intensive. As the tann yard manure and green 

manurin3 cannot possibly moet the .full requirements tor 

rcplonishinz the soJ.ls at higher levels of production. 

envisaged under the new technology, the use of tertJ.ltzers 

is of great importance to eXploit fUlly tbe potentialities 

of higher yields. fo maintain the present tempo of produetion 
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even under continuous ertippingt the adequate .supply ot plant 

nutrients in the. .fox-m or manures and fertiliZers ia 

necesS?i"Y• Punjab l.s the leading state :1n th• consumpt1on of 

t~rtll1ze.rs as 1t ues 74 ta: per hectare of the cropped area 

as aga1nst 25 ~ per hectare at the national aver.age. 

The tertil1ura were introduced slnee 196Q.61. bUt 

1t was only 627 fi! per hectare during 1960-61, but 1t bas 

shown a ste&ly increase ,ln tho conswu:pt.ton: of tertll1zers 

up to 1966-67 and it rose to 9.6.'55 taper ~tare. It 

witnessed a very rapid increase after 1966-67. 'the terti• 

lizer eonsumpt1on has sho'W.n decl1De 1'rom 34,.750 t& per hectare 

to ,1.032 t.g per hectare d.uring 1969-70. But since 1969-70 

it Ju.1s rlsen up continuously. It decreased to 4.2: •. 093 f3 

per hectare during 1974-?5 as aga1nst 55. 193 !a per hectare 

durin& 197,.74 due to vo:cy higher prices o£' tert111aero. 

Howver, the consumption of fertiliser per hectare 

of ·the gross cropped area has shown an J.nc~aso frortl 1960-61 

to 197).14 w1 th only one oxeept1ona.l year of 1969-70; but 

the rate ot increase 1n the consumptton ot fE!rt1li.zers 18 not 

the same for all the distrJ.cts S.n the state. It ls clear 

from tb& table that· it was higbest in LUdhiana during 

1960-61 and lo11est in Amr1tsar. The consumption of fertilizers 

in Lud.'tiana increased .at a much. f'astar rote as compal'ed to the 

other districts in state even in the pre-green revolutton as 

tho distr1Qt· was ono of thO sewn districts selected for IADP 

1n the country during 1960-61. In Ludb.iana 1 t reached to 
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' · '"-"t::ualiis•lmrtt: ···<«Pur-· :futiUn- RoSli"LiiC Ttopar 'maxr;;:· 'PerO:~ a&it~ ~PaS:~~ 
Year pur tmr . thala deP ~ . , na - ·pur :da ,;rur ' .la ' 

_........._. --,. ldi I " , U':l ,I· _......,..., -· ----11111 ·l . - .. .l . -.. tUtU, .,. ;I s ! J ., 1ff! · . · N • ~ r r·r. -,. · " !t .... 1 , ... 
1960-61 .• 295 ·.20' • .544 1.418 1 •. 163 

2•032. 4.704 '· 424 

3.212 6 .• 746 6i267 

- 1•'551· •402 .46, .640 ~.474 .• 6268? 

1961-62 1.199 ·.as6 
1962-63 2'.-713 2.230 

1963-64 4.8S7 4.855 

1964-65 8.017 7.417 

1965-66 7-939 7.618 

4.741 10.016 6.61J 

s.a69 14.4CI1 11~0S4 

. - ,,,:,598 1:-.:00J 1.087 

• ?.m '•'46 2.:Jt6 
- t0.621 6.,471 3.:780 

• 15•768 9.:222. ,,,,09() 

1•554 

a.ss1 
4 . .;.50? 

1·112 

1.:09S 1-.961 

1.691 3.510 

3'.146 !>.515 

5.-,94'1 S.:SOS 

to.417 14.937 12 .. 119 • a4~o"* a.,~. 5.t215 s.t6? 6•020 9.402 

1966-6'7 ? .. 457 a.41' 13.ato 18.168 11.220 . ..., 24~126 7~94~ 5.394 6.637 7.824 9.6:5 

1967•68 20.030 20.627 24.402 3(i.,G25 23.034 • J8.,28J 15 . .,32:1: 13-.091 14.849 17 .. 468 19.4e6 

196&-69 31.419 35.303 38.181 54.234 32.656 28.769 64..9t2 32.042 '21·.?36 2.6.406 l-1.S01 34.750 

t969-70 ,2.386 4'-187 36.66? 46.778 26.504 a.864 52·''·' 24.833 15.194 u.260 ~ •. oso 31.o:s2 

1970.71 41.720 50.138 47 •. 718 60.095 29.0zt 25ft697 6? .• 009 ,,.898 21.723 }~120 :54.1~ :ss .•. tM 

1971 .. 72 52.704 57.689 74.030 75.711 ,~.oao ,'1.387 Sl.Ot9 ,1.svo 29.4o1 .39.915 s1.a9s 49.456 

1972-73 55 .• 923 62.541 83.716 82 •. 75.5 , ... 470 44 .• 916 g'/.,446 49.409 ,,.,631 44.086 54.170 ,,.581 
191S.74 60.728 64.23Ei TT.962 89.733 38;171 45.013 87.264 49.134 29,.4$' t;.,.,24a 52.-?28 55.193 

1974-, 35.486 46.057 54.147 64.028 28.,502 35.289 4S,.?60 40.619 2t.911 39"388 56.610 42.093 
·v ls~'71i'$C.Ei:-e' 1 

•• "' . I.· .. ~· • l nr. -:. :· "• a r·.· .··. tHLiili.Jiti'EC ,., ...•••••. b .•. . ,. 11. ljU, 

source a Computed from the data obte..1.nea from ( 1) v.B •. Donde and Dorr1s D. Brown, ·~R~ 
£§~ FeH~zea 1n I~ (unpublished) (FertU1zer Asooctation ot In4ta. :e:;-&-; }Po. 
!~7a: j;pe leesa (Fi~a Fertilizer .Asaooiat!on ot Iutia~ f.!~lft£ s~~'llta (f.Iew Delh11 1971•72_, 1975-76. 1t;fl&.71).. . . . .. • . . . ·- . 
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24.034 tn. per hectare during 1966-67, and Pett.ala was the lowest 

consumer ot fert111?0rs (6-.020 q per hectare) during thS.a 

year. 

the year li969--10 has been noted tor 'the deel.1ne 1n 

the consumpt1on of tertU1%ers 1n most of 'the dlstr1ots except 

with merrginal increases tn Pat.1al.a, A~ttsar and Gurdaspur •. 

During 1910..71· the· consumption of tet"t1l1zera again wont up 

and it reached to 67.0 kg per hectare, and 60.1 tg per hectare 

tn Ludh!tll'Ja a-nd JuUunder respectively against t.ne sta-te 

average of 38.4 ~per- bee~. · 8hat1nda had the lowest 

consumpt;ton w1th 21:.72 ta per hectat'e wbich was· far below the 

state a.verase. Beef.de.s Bnattntta., the co.run..unption ot tort1• 

lizers· was below tb& state average ln Pat1ala, Sangtur, 

Ferozepitr end Ropar during 1970.71. ln. Ludb:lnna the -con

~1on · ot fertiliser touch04 all ttmo hll#t dlU"'ing 1972•73 

v1th 97,.4, ti per bectaret bUt it has deelined 4Ul"1n~ the' two 

subsequent years i.e. 197,.74 e.nd 1974-15 ( 4!h 760 ts per 

hectare)., L~dhiana beCame the second largest consumer o:f 

fertiluer in state during 1974-75 atter Pa.tlala w1 th 

consumption ot 56.610 ta per hectare '\fh1le- Dhat1nda remalncd 

the lOt>~est conSWller with only 21.,911 li per hectare. In 

1974-75 an absolute decl.1ne 1n the consumption of fertilizer 

hae taken plaoe 1n nll the districts of state except 

Patiala. The rate of deolt.ne was also wry sharp. The 

reason behind tbJ.s was a very high prlce ot tert111zers and 

no corresponding increase 1n the pr1oes of agrJ.cul'b.lral 

produets. 



Mechanization 1n agrtcultu,re' means the use o:t power -

operated machines to do the various farm 3obs \1hlch otherw1se 

are performed t1ith &nanUal or animal labou~•- Mechanization 

of farm operations 1s another .1Jnportant aspect alongw1 tb · 

h1gh yielding varieties of seetts. heavy does of :tert111zers 
0 . 

and use o~ peat1cides and tnsect1c1des, of the ne\1 strategy 

!or ag~1cul tural development, The double_ cropping or mult1ple 

cropping 1s not po-ss.lble without the us.e ot improved tech

,nology and tnrm practices even in the irrigated aren or in 

the areas with assured rainfall-. 1fbe HYV seeds have the 

shorter period ot growtb• but they reQUire more soph1at1ca.ted 

tarm equ1pments to obtain optimu.ta y1el4s and to ·allow multiple 

cropping. 

In Punjab the use of machines tor var1-ous. fam 

operations has been increasing ra.pldly since 1966-6?., During 

1950-51, only '•511 tractors t"~ere available in the state, 

the number of tractors rose to 4,997 during 1960-61., and-

to 10,636 during 1966.. But 1t bas increased four-to14 from 

1966 to 1972. when. the m.imbe:r rose to 41.185 tractors. 

~he number of tractors was highest 1n Ferozepur 

during 1961, when there \'IGre 1 •. J1B tractors in the d1str1ct 

out of total traotors of 4t99?1n Pun3ab, ~ilo there wre 

only 9.5 troctors in Kapurthal.a. 1n 1961. The ava11Ab111 ty 



of tracto-f$ per 1000 hecta.res gross cropped. area ls al,so 

give~ in table .5•5 l'd11ch revealt~ that J.t uas·. highest ( 1.48) 

tn Feroaepur durinS 196t, 1n Ludhtana dur1n.g 1966 (3.878), 

in :.tullunder dur.:tng 1972 ( 11.338). The l'lUn\bet- $nd per .hectare 

avallabiltty ot t.rl~Ctot's was t'Ot.Ql<l. lowest tn ftopar <turing 

1972~ Tbe av:aila1>111ty of. tractors has beea recorded to be 

o~'" in Hosh1arpur and 0.11' per 1000 hectares ot gross 

cropped area 1n 1961 and 1966 reapect1ve1y. 

The ®l'JibGr ct a{Vtcultut9l W'O~&.erG per bec.tare 0~ 

cultivated land is also tneluted as en indicator to explain 

tbe wrlat1ons 1n product! \fity. As. it is revealed by the 
' 

table 5 •. 6. that the number of egrieultuml l1orkers: has 1nereased 

bin.e:e 1961-62, but tho P1et-ease in tl.lll:lber ot agricUltural 

worker$ per ,.....ee't.ar'e . ot cropped are:a is otily marginal.. The 

nura~r· of .agricultural tiOrkers 1n l?un,1ab ~~s recorded to be 

.45 during 1961-62 \1h1ch rose to .57 durinB 1910-71. It \"J'Qs 

recorded to be hll)hest 1n Ropo.r during 1961-62 ·as wll as 1n 

1974-75 (0.,75 and 0.74 respectively). It ttao lovest in 

Bhat1nda (0.:38) during 1961-62 and in F'erozepur dur1ng 

1970.11 (p.46). 

The pattern ot the varlablea via. volume ot canal 

water, volume of rain water, volume or ground water, volume 



n :rr ·· .· ·. · • u • • • 

. ' • . 1) ......... . 

Gurdaapur 

Amritsar 

Kapurtbala 

Jullunder 

lioshlarpurt 

Ropar 

Lud.blana 

Ferozepur 

Bbatinda 

sanarur 
Pat tala 

Total (Punjab) 

109 

237 

95 

.369 
164 

... 
458 

1318 ,,,, 
474 

561 

4999 

Table 5.5 

o.m .234 

0.532. '"'60 .:;) ... 

0.748 ,74 

t.13S 813 

o.567 381 

·• t40 

1.2, ·U)25. 

1.483 3130 

1.621 1653 

0.,793 g'f4 

1.115 952 

1 .. 058 10636 

0 . .,?13 213? 5.822. 

1 .• ,, .3893 6.64J 
1-.101 'ft.SO 7-.419 

2.329 :4717 ·tt.,. 
t .. 2,3 2061 5.510 """' 
0,992 62) 3 .• 410 2 

, •. a1S 4?64 9.322 

,.394 10)5J 9,.352 

2 .• 267 2754 ';·~' 
1.705 4278 6,.423 

2.074 '44S5 8:.114 

2.180 4118, 7.195 
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Year pur sar tbal.a der ~ :JlQ' pur· da mr· 1~ ' . 

··- l ...... Ill 1: iL u ., ; lli.lllli.l .. T. ..... ·r ·- u r ........ ,. '.'t , .. -· .1.'1 _.,_ . __ , • . . 

1961:-62 .56 .49 .48 -.52 ~59 .1'5 .. 43 -.40 .38 ,,4, .s· .• 45 

1962-63 .57 .50 .45 .54 .59 1$ • • 
.44 ,..41 .. 39 .46 .41 .Jfl 

196~ .58 .51 .46 ·'' .60 .16 .46 .41 .40 ,~41 .42 .47 

1964-65 .60 .51 .• 43 .55 ,.60 , .. ?!J .47 .. 42 .40 ,48 .,4, .• z.a 

1965-66 .61 .,2 44 . .. ,.!56 .o 19 . . .47 .. 42 41 . . .48 .• , .49 

1966-67 .62 ·'' .44 :.56 .6:2 """' •. 48 .43 -.42 .50 ·" .49 

1967-68 .66 .56 .48 .60 ~65 .74 .53 .• 49 .so .56 .,2 ·'' 
1968-69 ,6? .57 .48 .61 .-6?' .86 ·'' .-52 ·'' .• 58 ·'' ·'1 
1969-70 .72 .68 .5, .66 .65 ... 11 .67 .4, .47 ·'' ~sa -.51 

1910-71; .67 .t)g .s4 .68 .6S •. 74 .. 64 .46 .4?' .ss .56 .s? 

lo 3 
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o:t total. l'1ater, and area 1rr1gded tU'lder the a.u crops as 

percentage to. aren under these crops baa been 41selussed earl.ie~ 

1a ·ebpater 4. 

\. 

Introduction ot the aeecls of high yielding varieties ·, 
. \ 

O·f various crops 1s an 1rnpo~nt i~~tlo~ 1~ ~e agricUltural 

sector tor aeh1e'V'1ng a :r:1se 1a agr1eul't'ural produetton 

'through a new strategy for agr1eul:tura1 tiewloprnent during 

the Fo\U'th Five Year Plath The programme was launched 1n 

the state ot Pu$b durbg the year· 196t);o.671. ln 90 develoP'"' 

ment. blocks \11\ec a high y1eld.il'l! ~r!.ety ~· wheat *'Lenna 

Rojo0 was imported £rom ti!extco in 1966-67, PV 18, Ka.lyan

sona-227 are other var1et1es evolved duri.ng the same yearJ 

Sotlalika ·300 and tr-iple 4wa.rt var1et.1es are late$t rec~"llmended 

by the autbor1t1es on asr1cultu.re. 1 · Except these· varlcties, 

Sonara 64, Sharbat:1 Sonara. Ch0tt1 Lerma, Sated Lerma o.nd 

some other varieties like L 306. C-2131 C•591 arc also 

recommended tor oul.t1vatlon. in the state. 

In 1961-68 tho area tinder hiah yielding var1ot1es 

of wbeat accounted for 34.69 per cent of its total area- The 

response of farming oo::mnmity l18S quite encouraging ln case 



o£ adeptton t>:f ln'V 11beat because ot bJ.gb.er yield expeotat1oa 

ot these varieties. The aNa under HYV -bas shoun a oontiwous 

increase .since _1967•1968 e.nd rose to ss.26 _per cent d.urirlg 

1914-75 of its total area ln the stat&. In the beginning the 

area un4er KYY tlheat was highest in .. Ludhl.ana dllitrict where 

1t accowted tor 57.89 per cent of' the total oroppect area of 

the 4icetrict vhtle it U'as lowest in Gurdasputt where only a.1J 

per cent ot the total. cropped area under liYV wheat~ The area 

under HYV haa increased almost 1n an· the dlstr1ots at a 

V'el:'1 .tast rate stnce 1966-61. It shot up 111 tbe 41atr1ots ot 

Amri-tsar. Jull\mder, L.udhttma, ~. Bhatinda• Patiala 

and ltapurtbala al.r;.o.. Its~- in Ourdaspur, ftoshJ.arpu.r, Ropar 

and. Feroze~ Wi1$ also abo-.e 60 per oen't. The HYV t:lheat ho.s 

&how a rap1dl;y 1noreastq trent alUi has replaceti the 1nd.1• 

.pnou.s varieties to a larger extent in most of the districts. 

Rice has been ga1ntna importance in Punjab since 

1961. tt is grown entirely for marttet1113 out. The rice 

vartet1es namely Jhona•10, Jborla•221, Jhcma-:549-. Johna•3511 

Palman sa.fed-2462 -were :recotru1end.ed for tbe commercial. 

cultivation in the $tate S.n the beginning. IR-6, Jaya, RR~106• 

Palroan-579, RR-10.5.- Br4-95 .tu'l(t Bas1llati 3'10 have also been -

recommended tor cul t1va.tJ.on 1n Punjab_. All these variotles. 

aN· seml dwarf ( 100 co ta11) except Basmati 370 t'ilbioh 1s 

150.160 em toll and possesses superfine quallty rico.' All 

2 K .s. GJ.U, n.PunJab' s Improved 1\b.arJ.f Varieties", 
fho Jlb.t.tHSt 11 July 1979, PP• 6-10. 

' Ibid. 
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these vatt'1e't1es are st1tf stftltted. resistant to lOdging and 

b.t~ly :respo:nsiw to doses ot chemical fert~l1•n and other 

inputs. 

Al:though the tumlng po!.nt ·t.n r1ce cult111'ation came 

in 1965-66,. when a new wr.tety of HYV noe was <ie'Wloped ill 

taiwan and. int~uced tn Punjab. Even tb.en the apread ot 

area under HYV :rlee '\'laS slow an ~o~ to tbat ~t o;t4u~at:.' 

Only .5.45 per cent of e~a of the total area Utlder rice· 
/ 

consist$! of HYV during 1961-68 A.n Punjab and up to 1970.71 

the tncrease in the area undfi~P HYV rlce was very slQW as it 

accounted for only ''•'' per cent ot the total rice area 1n 

tb.e st;ate d.urtng mo.-11. It 1s clear .from the table 5. 7 

that spread. ot area utd.er" HYV rLOfl $1:nct! 1$969-70 rema.J.ned 

*.!'!.ther absent or below 'oo hectare 1n the cU.strlota ot Bbattnda., 

R~ at¥1 Jull\U'lder. fhe. area tuut.~~· HYV riee was highest 1ft 

Kapurtllala district where 1t accounte<t tor 5? .. t4 Per eent 

Q'f 1 ts total area durtng 1970-71 agaillSt the state everage of 

:53.33 per cent. S1nee 197G-71 the area tll1der HYV rice haG 

increased at a Very rap1d rate. During 197'$-74 ita area as 

proportion to total rice area· became 100 por cent 1n Bhattnday 

Jullunder and Kapurtbala tlhilo it was 90 per oent 1n 

Ferozepur end Gurdaspur and 60 per oent 1n tho remain.blts 

d1str1ets. The area under HYV rice bas increase4 to 84.5, 

per cent durJ.ns 1974-75. trom 83.26 per cent 1n 197,..74, but 

during tbi.s year soma districts have shown a 4eol1ne 'but 

others have registered further i,ncrease. 



01strlct 

Gurdasxm

Amri.tsar 

Kapurtbo.l.a 

Jullundor 

HOsb1o.rpur 

Ropar 

t.udbiana 

Ferompur 

Dhatinda 

s~ 

Patlala. 

Pu.njab 

Table· S.? 

1967-68 1968-09 1969-70 1910-11 . 1911-72' 1973 1.97:;.?4 

24.659 

32.128 

31.645 

10.313 

7.597 

39.430 

31 • .512 

39.399 
47.654 

21.102 

18.018 

58.879 

44.906 

''·'56 
56.850 

27.916 

2,.900 

60.241 

;2.,024. 

sg,_;74 

59.262 

28,..8SJ _ 

20.202 

62.395 

19.649 31.374 ,7.482 44~894 

9.688 30.55' 37.150 27411832 

26,.639 40.879 53 .. 689 53.982 

16.520 37.780 46.198 46.517 

20.255 36.029 4,.6C17 45.782 

47 •. 842 S9.101 

60,.106 68.721 69.542 

75.389 19.12:2 ?7.566 

60.948 69.218 66,.945 

2.9.105 2.9 .• 055 34.246 

23.643 31.693 34. ,46 

62.927 '65.t73 64.283 

51.120 48,.406 54.033 

26:.961 36 .• ;508 41.o64 

53 .. 811 60.9.55 61.605 

61.2:29 57.797 62.574 

50.41() 53.80:; 57.J18 

59.435 

81.:55.3 

n •. ags 

6S.B12 

4,.106 

:36 .• 554 

66 .• 615 

59 .. ;82 

4t.4S7 

65 .• 931 

65.939 

60 .. 764 
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The ma1ze var.t.et1es viz. eompos,tes, Vi~ay am 

Aget1~76 and Hybr14 Ganp 5 have been recomc.erided for Cult1• 

vation., In addition. to these varieties there are many new 
superior varieties unde-r evaluat1on 11ke J 54 (Prata.p) am 
Sangam. 4 lt 1s expected that these wlll. give higher yields 

by offering res1$tanoe to lodgtng and various crop diseases. 

fhou,sb, the ~1ze. holds an important plaCe in the ~roppina 
pa.ttt~n ot state and accounts for about 10 per cent ot total 

oropped area, 1t bas not proved .a profitable crop. The area 

under HfV malze acc~ted. tor a:bt'Al~ ,0 per.· cent o:t total 

croppet area.. The are~ under HtV ma1ee e,()eounted. for 1,.62 

per eea.t in the state 4urtilg t967-&l. fho d1str!ct-w1ne 

proportion. of a~ \.\~e~ llYV maize .mnpd trom 0 to 3 "r cent 
•' . 

Witn only one exeep.tion ot Ludhiana where it 't1aS 5.26 p.er 

oent. The HY.V maue _has shOl>'m a sltpt 1nerense·1n the 

beginning up to 1969.-?0t as 1 t rose to 9.7, por ccmt 4urJ.ng 

this year 1n the state, and nlso recorded an lncrease in ell 

the districts. But s1nce 1969-?0 the trend 1n the spread oZ 

HYV maize area ~. <m a. whole, towards the decrease with 

exception of a few di.atx-icts. The table clearly shows 

that the area under HYV bas been bi~Y ':ar~bl~ 1n all the 

d1str1.cts over the time period - 1969•70 and 191,..74. On 

the \mole the liYV seeds have not been a'ble to achieve e. 

thrust in the state becnuse the quality ot HYV llft\ln dooa not . . 

. !? -li . I , .. t I II 1 . IF l 1 l . I 11'. 

4 Ibid •. , P• 10. 
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prett!.r'.ence due to taste end also beeat.a~e input cast iB more 

tor the an matae tnaa ttt.e 4!!&·• 
Except cereals the HYV var.tetles tmve also bee 

1ntroduced 1n other c;rops.. But the· oUl tifttion ot the$e 

could not be a.s popular as tho uheat aid nee. In 4es1 

cotton a variety G.. a? • 'Was de:reloped ·atltl released · s.n 1969, 

tollotted. bY another variety ltt\otm. as m 1;3 r.elea.setl . 1n 

197$.. ln Amert.can ¢otton a new variety ot F-414 has ~an 
5 d.evelope4.: 

' . 
Co.J • 64, an. early mat\lrll'lg sugarotme baa become 

the o:tost popular variety 1n the state. Co~~'J .-46 and. co •. 1148 

(late maturing variety) are tb:a other two pcpalar varieties 

being ·reeommeme4 tor cultivatton ln Pun;!ab. 6 

The ~1e'tf• ~ab ~Nut I developed 1n 195' 

cove~ the entire area 1n the su.bset}llent yoars. In rocent 

year-a r-;... 13 bas. been releasod J;n 1972. 

As the data tor area tmder 'the mv var1ettee ot 

cotton,. sugaroanc am groundnut 1s not avatlo.ble, the spread 

of area under the HYV crOpn could not be 1nclUde4 1n the 

above d1scussl<tn. 

Tho correlation matriX tor eaoh d1$trict tor a time 

period of 14 years is given 1n Appendix 'table \1hich reveals 



tao. ~lot!.oa oc::moa,t. •n ~lo4 OGil • ~lotJ.otl 

'bowoon ~ tl:t~ (~ ~Uvttvl ~ ,;o~ ~, 
~ VOJ?lob~ 'be to11<r~ ·w.~ ~v~ ~a ~:mn 
to 4m.t11op tko Ont}locl~ D~ 

1/ ~ ~· ~'\1lf4t O.f of.U ·~ (ft.Oo, Q~ ~~t 

~~ o~ mpo/~m> po.r ko~ .. 

ltt. • \to~ r4 Otmnl ~tor ,ov nee~ ot ·CA 

la to Vo~ Of: nUn ~-~ ~ f4. GCA 

x5 • Vol~ o~ ~ ~w po~ tloOtaN .o~· GOA 

~ = . Yo~ cr -~1. ttttov (aU ~Ctlf.C®) ~ ~ 

·U, .. f:!· vro~s. (!6 ~. ~~ ~· otn ~to Qo. 

fl1·~ C~A A~ ..... ~ hk-~· A'~ 
9~--~ 6Vi~·~ ~'··~. MJ~'¥-"'" IIP.~;MW, ·~.--w:tJH* 

~ Q ifo.n&llOOlr oo~<tla ~ bot~ of ~~ ewe~ 
·()Jtgl 

a, o nu*r 4i n~t~ tt~ par ~ ot GOA 

lta ~ ~ ~ 0~ WI1W tiW (~:l ~ nf& C.tnl to 
Gal\ og ttloaa cr.o.r;a). 

~ ~ltltloi) ~~as ~~ -t..'ln otneo oa i~ 
~ ·ttnt ~~vt~ to ~lly ~ted- m~ mrv (lta) 

r ~ o.g~ am ~11.lcor ~"JWl)tl~ <no>, ~ tame 
O.ip13• ~ c...~~vitg i.o t.l1.GO VO$t:ltro1U e:~ t1ltb 

vo~ .og ooml Wlte~ (r • o.?t) am ~ ~ ~ \13tor 

(r a O•??i)• ~ 111&"1. sooltlve c~lntl~ totwon ·'t» 

iW ewtnl:e~ ~- t":lb ~ 4o ttxl~t.o t~-N:a b 

o::;cJjl.$QQn~1~ of a.nvuta. Clr\1 GC'l t~!.ecr «l..~ tom 



111 

'the paekage ot technolog w.tthout ttater .atl4 the preeea.t 

matru · ( Tal>le ) .does briag Ottt the importance ot water. 

~e pro4uet1vity vl.t.."l volwao ot ground water shOW'S a. positlve 

correlation ot o .• ?36· 

The corrolattoa mat~1ces £or ,all ~ 41at:rtcts of 

Pwljab ove~ e. time period ot 14 years almost contonn. to the 

s'tattl pattern. !be pro<luot1vity' has htgl:u~&t ct;:trrelatlon. 

\11th H1V in Ludhiana, Ho.shlarpur, Ropar; i'e:rozepur, Sang.rur, 

Guntaspur, Kapurtbala with eoefticlents of eorrelatlon ot 

o.as9, o.a12, o.?st .• 0.911. o.898, 0.,970 and o.a9t, respec• 

ttvel.y. In Ludhlarla1 Boshia~; Ropar.- ~$ad Ourd.aa

pur t.be second variable Whleh 1s b16bl1 correl.ated w1 tb 

prod:uetivtty 1a the. proportion ot: gross .U'r1pted uea of 

the G!.x selected er()p4 to their goss cropped area. The 

eoeff1c1ents. ot correlation ·vary :fr()ll'l 0.893 in Gur<la.spur to 

o.6S9 1n Ropar. In ferozepur an1 Kapurthala second vnr1abl& 

1s .tound to be consumption of tertJ.l1zer and the tn-1aat1on 

comes third 1n tel"'na ot tb.o value ot coetficients. In 

Jullunder the proportion ot gross ·trngated area has the 

highest oo;rrelat1on· w1 tb productiv:t ty \1hile 1n rest ot th~ 

three 41str1ots i.e. Amrttsar-, Pa\lal.a and Bhatll'Jda, the 

produCttv1ty is h1ghly correlated tritb: tert1l1zer consumption. 

In all these three d1str1ots; tbe second htgbest correlation 

is with HYV invariably tollowet\ by irrisatton. This aga.J.n 

refleots the comp11mentar1 ty of these paGkage inputa. 

\'Jben w eJC.t.Uaine the eoe.ttiQ.t.ente ot eorrelat1on ot 

productiv1ty ~th tile \'arlous parametres of water availability, 



the pattern 1s very inte-rest~i In Punjab as a llbole the 

produc:t1'V'1ty ts pos1;t1ve1y oorrelated 't11th water avallabU~ty 

particularly ground 11ater (r • .10(),.736). ln Hesbia.rpur, 

FeroZ$put', sangrur, ~attala and :Bhat:t.nd.& the ground water 1e 

hlghly correlated ldtb product1v1t'irt coe.tt1clents ot corrQ-t-

. lation beS.ng o.608, o .• 262, 0,.8411. o. 1S and 0.449 r&apectivoly .. 

In o'tb.er di_str!.cts tho 1rr.1ption. ttaelt speaks of tbe Jd.IJh 

oonelatlon ~ tt 1s a:Ya1lable f'~ var1ous sources. The 

compl.inlentary nature ot thes& lnputs. comes out Cl.earl.y in the 

st~wtse ~gresslon, exercise Which provide$ a measure ot. 
I ! • ' ' ' 

the role of these inputs ln agr10Ultural. development. 

A mu.1t1p1e ~groaslon tmalJ'sis 1s attempted to sao 

the best po&sibl~ explanato1:7 vanabltta · J.n eapl.ainlng tbe 

variations ill value producttvlt.y ot the selected crops in 

Pun~ab from 1961-62 to 1974-75. Xn thls exercise the 

regression ecpJQt1ona tor v.1rious stops hove been Obtained. 

'The analysis shows the contr1bt.\t1on o.t an added variable 1n 

expl.nining the w:r1abtl1ty 1n ctepenttor•t variable with the 

belp ot tho difference in the values o,t R2 • It bolpa to 

ace as ~o \'!hetber the new vo.rta.b"le. 1; vo~b inclu41DS 1n 

tho model or not. 1 (By seo~ the cbangeG 1n the values of 

Jt2>· 



·For the step-wise r&&J'GS&ion analya1s the same e1p't 

explaMtory ~lables bave be• taken as in the CG&e of 

c~lat!.on mat1'1c.es. Tho step-ld;ee re8J"'$1l&ion analys!'n has 

been attempted tor all the di.strlots taking t.b.e tUteen 

1.,e. 1961•62 to 1,974-75 o.s obrservatlona. 

The ~ble 5.B~A-L gJ..vtng the X'esults r4 the ate~ 

wiae re;gresslon analysts. tor 1:ndiv1dual districts~ tb$ 

contribution. of the Beleoted vnnables 1n expla1n1ns tlie 

va:rJ.a.tton 1n'productiv.t.ty over "t1me. It haS, been attemptect 

in the foll.O\ting para~ to hJ.sb}.~ght the. results in o~er" 

to get an idea of the spat1al pattern of the behaviour ot 

V&l"'iables. 
' ' 

-. 
!M step-viae regress.lon analysis tor the state· as 

a \'dlole shows that the· meJC11Jl.W vartatJ.ona 1h agt1.cu.ltura1 pro-

duet1Ylt¥ In s-espe.c't of atx crops 1s explalned by 1ttV area 

(Ia) to the extent Qi 91 per cent. The regression. coefticient 

1s hlgbly s&grdficant at 1 per' cent level of s.1gnif1Canco. 

As the other wriable& like f'ertU1u:r c;:onsumptio~ total. 
~ . 

t:rtltGr val~ and labov and 1rr1pted area are added ln tb.e 

eubaequent Step the vnlu.O of a2 bas decreased and 1t baG n1so 

NUt1ced the lovol of s1tplit1Qance tor HYV (Ia) tthloh became 

aignU 1cant nt 2 per cent level tn second one! tbird steps and 

at S per cen.t leWl in tbo 4th and 5th steps. !!Us probably 

happens due to tho col1nearlty mthin the va:rlables. 

tho wJrue of F ratio shows tbo.t the enalys!a 18 

e1sn1tlcant up to tho last step. 



Step 

I 

ll 

Variables Rearess1CA 
Coetf1c1enta 

* .stanU1cant . at 1~ level 

** s1an1ttc~nt a:t QS :LeVel. 

'l'able 5.8.A 

a2 nut:erence ~ 
in R2 



B;S}Qg )of ,SMi:tl&fli R!£E!istsan. tma1zt&! . 
OHE<!i&Ul!£ .. 

Step Variables Regreas1on 
Co~ff'ieient: 

:tl 

III 

* Significant at 1% level 

•• S1¢tlcant at Z' level 

.. 0409· 

.0097 

., 

F 



!ltt§JA\ts. g,; uma:sa. Ram:tsgaoa l\alx;La 
Amritsar 

•• •- ' ' H l. 11 11 r J 'I )q_ ., L_ .• &T Q f?. qg T li I_ I M ~J.r• ,-, I !IJL 
• I ·~ .!1 • l'llfiill it! • ' 

step Variables Regression Coefficient a lnorease in R .· 
"-*· i lR. ttil r_pq 

I x6 20.441* o.s409 - .8408 

x6 1?.565* o.e630 0.'0222 0.8519 
II .x, 15.006 

~ 6.659. 
III x, 15 •. 798 o.&lt1 o.o181 o.aS93 

Xs e.124 

IV x6 5.650 
x, 14.790 0.9025 o.oaoa o.e?42 
Xa 11.452 

~ 398.593 

v x6 

X, 0.9()25 

x8 1o.a68 
17 396.oas 

_ x4 -o.007 
4 stgnUtoant ai ·,~ ievei. ' '. J I I .•• 

j. 
'' 1 ' II . l I 

~ 

63.298* 

34.652* 

..... .... 
•(1\ 

24.854* 

20.,g·19 

7 ·_ .-. 



· t ; n 1 

.step Variables 

t Is 

II Xa 
~ 

Xa 
til X., 

x, 

Results of Step.wlae Regression. Analysts 

Ka~thala 

12.930* 0.1921 • 0.792t 

14.926* o.s1oo .o.ot19 0.79'38 

428.444 

16.051* 

609.260 o.a1go 0.;0090 0.7849 

-0.246 

. lLP r• -)21 rs ' · · nr a t •• 

4:5.679* 

23-.423• ... 
4 

14.999* 



Table 5.8.E 
Rgmlta gf sttp:w,as Rn.t9galen ,J~~S.a 

Jullund~ 
ilh l)f ;rn. F I I_ . ,. 11 ... 

step Variables Regresslan 
.caeft&s1mt • 

I x, 4, •. 970* 

II x, 31.539• 

·Xa 3.835 

Xs. 31 .. 011* 
III 

Xa 3 ... 09:, 
~ --166.722 

X 5 -~ .. 819* 
IV 

Xa 9.;,81~ 

X, •'!!!17.098··· 

~ -9 •. !)31*** 

x, »·359tt 

v Xs 9.516**'* 

X., -379.69'**<& 
x6 -10.232 
x4 - o.o16 · 

"·· Blgnill&.ffi!t aE tU !eve! *• S1gnit1cant at ~ lavel *** Stan1f1cant at 5}5 level 

.• v 111."" ·_r · ·;.- - •,: :t ,_, lilif u··n ~:··-·~·p n .r_ ltu xl••J till o 

R.' · lncrease in R ·1: · F · 
..,.._._ ____ ._._,. ......,._....,._._,..:.,_--. ~~ · v J;Fil r hillii "-· _1tr tn•••··.n 

0.9120 

0.9273 

0.9235 

0.9604 0.0020 

I _ I "tlllll . II . I . . f .. l I ' .til 1 . I . I 1 I ... 1. . 1 It _fq 



JJJfll I . I 
f ··-. 

Stop Varle.bles 

I Xe 
Xa 

It Xs 

.Xa 
III 

X, 
x4 

Xa 
IV X, 

.x4 

&r 

Xs 
Xs 
x4 
X, 

X.c; 

b r ttt 1 . )I 

Regression 

Table 5.8.F 

tm!Jllta. SJ£ , stftl?:SD ;;tasrsssigp. ~i§la. 
. . 

. ·~ 
R 

Hoshiarptn'"' 
· .. n - • 1 1 -

Coetticient 
J · · t t1 • ...... ~ :r .. • au _ r . a .: ·a '.1'_qjt .1 $: e_g; ·. · l It t t n ( t_ r JiM 

16.?15* o .• 760' ·o.7603 

,,.,,s* 0.8208 

o.s12 

13.534* 

o.ss6 
-0 .• 032 

1.29!)* 

o.n2 0.6742 

-o.026 

•199.181 

18.029 
o.434 

-o.oa 0.0094 

•222.426 
- 9.152 

* S1gn1f1cant at 1% level. 



- rt . I .. 

Step Vati.ables 
,, .. , 

I Ita 

Xa 
II 

x6 

Xs 
III x6 

Xs 

Rsu•ultg ,or .St~J:Jt~!e-,Rsnsr&t9!9D AnqU&t\Q 
Ropar 

__ . _r r r . _ . , ,. " · 1 

Regression'-..) 
Coefficient 

·q. . .-t . -~. -~~~·~ .. 2 .T~Ii_ ·, l'_ _fl' I 

a.2 Inorease 1n R · . J2. 

21.194** 

39.050* 

•28.035 

,2.,872*** 

•32.019 

0._5041 

0.7396 

0.7638 

'-
0.7072 

o.oat.a 

* S1gn1ftcan.t at 1% level 
** Sign1ficant at 2SS level 
***StgnUicant at 5~ level. 

* ·· ·• •. ttr _ •II: a 



bd!a ;2£ ,!~BQ !afl£vt~a;&a AB'QxQ&I. · 
~ 

. 1 r.r ·· Jt Jfl _ • .,.. rr a r 1 z . r 1 t ut 1 r ••. ll'li!l.,f'.i •: II' :l?ltftiP !'H ,Ui;l!lil .. l IU .lJi',J$11 ~IIJJ ..• IHiil.l II t 
3 

Pf ') Ftl . I 5 l . UMJ!j't' .. Ut_f 

a2 Xnontmo 1n a , 
· tts••nu, m1t1 nsr ••· r••. r a ···rr ·' · ,. t qc~ ''f• nt r 1 Willi· I t _ ,..,.rmn•·· n. ···; ?,., rn ·fillY ·-,_:nn:. ·nntlllJn ~fill n ·_J!~• J9tm,.;qv...,. . . ;'i!ft I_ JU: JOt -. r.••t nr a JJt 1 !ih afn Jtn-

I 

11 

tU 

L l W•l U d. • • I 

53.45'* 

340.60, 

61.~ 

392.152 

o.02t 

67 •. S1!fol. 

350.94, 

o.oa, 
• 1,.65:6 

1 I i .1: 11 .. ' f N 

o.aoa2 o,.ozta 0.791t u.,,. 

0.82.44 0.,016! 0.,192'1 1!l.-606° 

J 1 1 It . . , . e tMIJ! ·• , r· -,, __ .,nit i tJftt * I. t ··a tn_w· ,._r ., .. ; s r - a_ t · i r · · · .. _ ·q _ ·z_ · J 

.. 
N .. 
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Step 

1 

II 

Ill 

1 . . I i 

Variables Regression 
Coe.tficient 

19.408* 

17-.301* 

8 .. 455 

17.761* 

a.ss2 
81.870 

• Signitiennt, at 1$'$ level. 

Results of: Step-v1ae Regression AMlysJ.s 

i'erozepur 

J _ '. · ~T :" · ~ r. . _ · -~~~ _e · "·''- .rrrrt . : :-~,. ~-c.•'" rlliO!iio', -1£1 __ , ·•, -• """'' ._..._.J...,lt!iilii?Tr•, -~ ., 

Increase in , a: Jt2 · F 
I. d U l.l f I l F _. ~ I. Ill I J I J 

' 0.9428 



Table 5 .• s,. J 

Bts\-ts -e~-.attR:~,1u RsmuJ.on,ABJ:wa 
Bhat:l.nda 

. 11· ;· T _, 

step vartabl~~· 
7 

fie~ssion ' 11 Rl - I. - I~~ase ~ R~ ,, •• -iF ·II _ •••• ' F 
--· ·-·-·• ·-w - · · _ . -9.2e&:,_1_pA~Jli ·aaru ·1rr.:· ___ -- ••· ....,. _ _,.....,...,......., ----· -•flll!lll!•. ·-·~ ....,,._.,.., ··•r•· ___ , ----ur-: --.,....,, ... ___ ,__ •n ,_. ----__ , -ur 

t x6 

II x6 

X; 

x6 

III Xs 
~ 

X 6 
IV X, 

~ 
x4 

v 

24.180• 

27.798* 

-15.9:58 

21.737*-9 

•2.1.5~ 

-575.224 

11.,549 
•24.807 

--aa4.032 
-o.047 

•3.090 
-28.572 

-926.502 

0.4?74 

o.s74' o •. 097t 0.5387 1.4;nll 

0 .• 6130 0.0385 0.5416 5 .. 215* 

0.6621 0.5610 4 .. 420*" 

0.7140 

_,. 
. . ?_l _1.1 R - i ·n n r ·r v -_ • -,t 

.... 
~ 



'table 5 .. 8,. K 

Results ot Stepooowiae Regreaslon: Analya1& 
Sangrur 

. ,, . 1 ' 

Step Variables 

I Xa 

11 Xa 
Xo 

Xe 
III ~ 

~ 

, · 1tegresalon "' 
I 

a2 Coef.ticJ.ont 

14.645* 0.8064 

11.003* 

9 •. 627*** 0.8704 

9.697* 

17.668* 0.9t96 

615.025*** 

10.,573* 

21.857** 0.9254 

790.288*** 

- 4.643 

* S1gnit1cant nt 1~ level 
~ SS.gnl.ttoant o.t ZS lavol 
***S1sniflcant at 57& lewl 

·t . n r j hliei1 )l_t 

Increase 

-
o.0640 

o.o492 

o.oo;s 

1 fJ i. t I ; 1.· 

1n a2 ·1? 

0.,8064 

o.s593 

0.9044 

I ... , L IJ I . 'C 

' 
F 

49.S7J* 

36.805* 

.... 
!l! 

38.252* 

27.840* 



Jrr. - · · · r n ·• 11 t t 11 r 

Ste:p Variables 

Table '·8 L 

f;l.JiW:~ ot, ,Sl!S:;J&U &\!Ullfia&t'i 6Jal.Ji&l 
Pat tala 

•••·ri ••rJ •• , •• 11 

""'-__ ,... _______ ...,.. ___ ••t-tir-11 -)--... f)--""""·"'--------
t 

II 

III 

IV 

x6 

v ~ 
x4 

Xe 
Xs 

19.607° 

512.752 

21.749* 

791.oss~~ o,.as?4 

o.o40 

10.978 

99. t46*' o. 9044 
0.,0,,*** 

10.097 

m.66r.Jf)O o.906:3 
0.055*" 

10.192 

2.520 
31 1 I 1 $ 1 I a 

~ S!gn!fieant at 1% 1@~1 ** Significant at 296 level 

0.0621. 

0.831? 

0.,0470. o.a760 

0.8630 

I • 
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The overwhelmlng impOl"tance of HYV (Jts) 1" OJtPlain

ll'lg the varlatton 1n productivity shows that ~t subsume& the 

effects of other· compl.imen'tary ·variables e.g. water an.Cl 

f'ert111eer because HYV cnmot go alone. 

~>1ore or lese the same pattern in the tUJnlyeia emerges 

in tbe dlstrtets also. stnce tJ\4 data pertains to· fU'teen 

yean span• tne HYV belpet! \11th water· and .tertU!$er has the 

sreawst cont:r1but1on in explaining the variations ln the 

product111tty. ;n Ferozepur, Gurdaapur. 8osbt.a~, 

KapUrtbala.. s~ and Roper the fiYV explains. 94.3, 94 .• '• 
I 

76.0, 79,.2, 80.6 .end 50~4 per cent var1at1ou bt product1v1ty. 

But 1n Jul'lundor and Ludb1ana 91 and 76 per eotlt.·wr1at1o.na 

resJiX;tet1vely ls explained by 1rr1g.at1on. In tb.e rest of the 

d1str1et& o1 Amrltsar, 8hat1n4a and Patie.la tert1l1~er 

~1ns a4~ 1-, 47.1 fU1d 75.!1 per cent variation reapect1vely. 

It seems tha-t HYV aud fertiliZer \11th water explain the 

variations a1r the £J..r-st level. In the 1nd1 Vidual d1str1c.ts 

dUte~nt supportlll6 and oomplltnentary inputs comb1ne to 

i-ncrease the extent o:t explanation tor. the wrtaU.on in .. 

productivity-. These onterod into various oteps are workers 

per hectare of cult1vated. ~a and tile volt:.n:ne of water 

aw.Uable, which explain the 'VQ%111at1ons ma~gf.nally. It br1np 

out cl~arly tbe tact that tbe bas~o inputs ore CQJnP11manto.ey 

to each otner;so one tends to subsume the etreot ot the other 

mere tertllizers entered .t1rst. It decreased. the s1gnit1eance 

ot HYV (Xa,) and water because \1S.ter ls a prerequisite tor 



$pply1ns tortiluars .eo s.t subsumes the etten ot water., Aa 

the percentage of i~rignted al"ea under these crops was 

already 'bigb and water tns avatla.ble 1n sutticlent quants. t.les 

bat<.lft the in\rodw;tion o% paCkage inputs• the ma.xtmum 

proportion ot the variation ot valUe productivity .of these 

crops baa been explained by the HYV and fertilizers instead . 
of 11ater. As the·HtV and fer-tUS.~er caMOt go sl.one 'dthout 

au.f1:ic1ent \'Ia~· availability tt can be concluded that the 

~t:tec:t o£ -water 1s $\.lbS'f.1nled in these package inputs. 

The period £rom 1962 to 1961 1s tbe pre-green 
' ' 

revolU.:tion· ~od., The. correla'tlon matrices ~or eaoh year 

with ·cU.at.r1cta as. observations haw been obtatned to see 

the assooiatton of various; explanatolf"1 variables· with 

the producttvlty. During tbls period only &even e:..planatory 
' ' 

variables have been eons14ere4 due to the absence ot the 

area tJD4e·r HYV • The corre1at1ol2. matrices (Appendices A-H) 

clearly reveal tbe ooeffioient ot correlation between pro

duetlvity and independent variablec as well as the corrola-
. ' 

t1ons between the var.tables "tJ1th each other. 

During 1961·62 all the variables cboson 1n the 

analysis show pos1tive correlation with product1Vity except 
' 

the munber ot \10rlters per hectare of cultivated area (X.,)• 

'the h!gh pos1 t1ve cowelatton enats between productiVity 

and 'tmlu.e of total water (x4> (r • o,6go) and voluoe of 

groun4 water (X,) (r • o.691 ). 



During 'l~? the highest positive correlatlon is 

foUII\d between product! Yity and wlue of ground water (X4) 

(l' =' o.612), followed by vo-lulfte' o:t Ground wate.r (X3) 

(r c o._,tS).-

tJtthin the Udependent ViU'1ables the fertUi.zer 

co~ptlon shows positive oon-elatton t:t1th water parametres 

i.e. vulutne of ground water and total water 1n both tho 

year~h 'lb!.s .tacii obv1ouely leads to the conclusion that 

tertiltzer ls pot<Jnt only in pre·aence ot wator alld $lwa.ys 

gQes mth it •. 

'lhe Htv SGecl$ -~ lnWoduced ·duri-ng t961w68 J.n 

a big way and ts ad4e4 as tbe lndependent wrta'bl.e alteJ' 

1967-68. The tables 5.9.A..lf ehcm' that high posit11le 

corre~tlon is .f~uad between productiVity and HYV (JCa) and 

produot1vt"ty (~) &od te~~lizer connumpt1on (X2) the 

volume of rainfall shows negative eorrolaU.on with produc-

t1"1ty 1n both the year.a. Other water parametres are 

positi.wly corrolatcd wttb ~oductivtty. 

This reflects the toet that the agricul tu:te 1n 

Punjab bad been able to free 1tselt t"rcm the shackles of 

the envlronmental f'actor to a largo extent at the available 

level of. technology and. the other sources of \'later bave 

been made ava1labl~.h 

'lho matrices obtained t·or 191a..7' and 1973-74 

show pos1t1w correlatl~ betw,een prcduct1v1ty and all 



Step Variables 

1 x;. 

IX x4 

x, 

x4 
IXI x, 

X,. 

Regression 2 C~fleient R- · 

. 0.035** .. 

0.049** 

-5.47' 

0.048 

•5·796 
-117.929 

Significant at 1SS 1eve1 

e\t S18111ficant o.t QS level 

..,... Si$Dif1cant at 5~ level. 



Table S •. 9 f! B 

Regultg of S:tJm:n~s,t. Msm!tlon: • .AMlmiJ_ ... _ 129i:6Z 
Punjab State 

.. I 1 

Step Variables 

I x4 

II 
X 4 

Xs 

x4 
III X, 

~ 

~4 
IV X, 

Xt; 

~ 

'ltisreoslon -• ' 
Coefficients 

0.1.2:/*** 

o.109 

4.471 

0.095 

,1.715 

244.856 

0.094 

2.936 

37.696 

1682.135 

* S1gn1t1cant at 1% level 
'** SisnJ.ticant at 2.% level 
***S1(Pl.1t1cant at !}S'S level 

S! . . 7f . t 
j - ·-·· .. \ 

Difterence2 ln R 

..... 0.3745 5.389"*' 

2.712 



Tabl& S.9.. C 

Bt:mlil ,s,t .. §~.tR::"t1s.tt~-Rdf!UYD ~~DaWHii ;£1~§1:§il 
Punjab State 

r.'f;''.-•"'' In F' u • .l 11 1 

Xa 28.~6· 

Il Xg 19.-1•7, 

1(4 0 .. 092 

Xa •15.128 

III x4 0 190* • 
x6 29.609*~tt 

X 8 
_,,., 715 

IV x4 0.191** 

x6 27.508*" 

Lr :563.901 

* S1gn1tica.nt at 1$& level 
,.. S1.anif'1otmt at 2lS level 
0~ Si.anif1cnnt Gt !YA level. 

o.am 0.1841 

.o.oo-,a t1;tt195* 

._, 
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Table 5-.9.G 

ne§»Ua et r ~@P:V,\8 8f£ea,a~qn Amlx.s\g. ~ 13CZ'1-Zi~ 
Pun~ab State 

1 • ··*·· ,Ll 
rJu ., • r · 

steps Variables Ragresston Coefficients 1t-' F 

I x, 15.080* 0.6352 '·• o.6,52 15.660* 

x, ,,.72SHt) 0.7005 o.06S3 0.6674 9,.?/1,. 
II 

x6 6.272 

x, 19.069*** 

III X 6 12.59'7 0.1586 o.oss1 o.6gaa 7.364* 

Xa •14.95, 

Xs 23.280* 

IV x6 24.,30** o.a12' 0.11.37 0.8190 10.326* 

Xa -38.331*** 

x4 0.078 

~)- Sign.U'icant at ,~ ·-lovel 
** Sianlf.ieant at ~ level 

*** S1gnif1cant at 5% level 

-k1· 



fable · S·.9. F 

.f\s§Ultl.a( !kQ:w&as,. !St:tn&l&sm Aalxsto.,., 'S-13) 
Pun~ab Stato 

t.,, ? . 0 It 11 f tAb t 

J$11!\1 l'f21fMIL --------- - ....... ~ .. ___ ...,.,.,. __ ..... 

I 

II 

Ill 

19.418* 0.,7151 

26.745* 0.8100 

.:.o.076 

29.182*' 

-o.078 0.,8190 

..02. .• 615 

* S1gn1f1cant at 1% level 
** SignUioant at 2% level. 
iit~ S1gn1t1cant at .5'"~· level 

0.0943· 

o.oogo · 

n !WI • I .,. 'U_ • ." k tl.t t ·o.E? 

F 

0.790) 

~..,. i!!J ...... 

~·'*""'' 



Tablo 5. 9-• o 

, Re!l!}.ts p,f $fli StSP:wtge aRo£f!§!1op AaJUiJal. .t 1rzl:t!tl 

Punjab State 

.. 

Step Variable ROgr(fSS1011 
Coef't1c1onts DUterence 1n a.2 

I 

II 

•• 

11.111** 

X 9,.977'~~** 
6 

x4 o.os' 

S1snlflcant tt 115 ltWal . 

S1gnl.f'J.oant at 2}:S. level 

S16fll.f1eant at 5~ level 

0.5055 

0.-5505 

II ll I _JtLtJ6 ·_p f l1 •ttl 2 llliXI __ 5 

- 0.505!) 9-.198*" 

~j:: 

0.0450 o.sota 4 .• 901*** 
0 

' ...... . ..,. 



tq 1 ,. 1 71146 .. ' 
Stop Vnr1ablos 

I 

II 

III 

T-abla , .• 9. G H 

Ilgsul:tfs ot SHa:;ttltm Res.mtJA1SQ APf&l.XpJ;g ( 121~12.1 

Punjab Stato 

e r · n 

:toareoslon 
Coet£1c1ents 

8.582 

10.246 

[ :l.1. p 

0.4542 -

F •. I ii. ! 1 6 JCsfO 



other var'J.a.bles except volwne ot rain water. The 1nter

varJ.able con-elations £or 1972-?J ~l. that HYV (X.,) l$ 

htgbly correlatf!d \11th volume ot total t1ater (X4) (r = 0.794) 

while for 1973-74 1t 10 posit1ve·l.y correlated witb volume 
' . 

ot SlrOUlld water (X') (r = 0.839). The same patter.n of 

eor.relat1on Qld.ata between conau.mptton of f'ert111zer and 

parametres ot water l'lh:Leh apJ.n show the Cot~Pllmentary nature 

or. eeoh oth••· 

ln on\$l'" to ascerte:t.n the contribttttoa of various 

inpu-ts in thQ variations ln. procxtuot1v1 ty over tt.mo period a 

number ot. resresslon analyses have been. attempted. the 

toa1n purpose o.t the •erc1se was to krlCm the contribution 

made by water ava1leb1Uty. 

The exerc1so attempted for 196,.62 reYeals s.nteres• 

ting results. 'fhe step-tdso regression analysis shows that 

about 44.8 per cent ot the vario.t1on 1n productivity 1s 

explained by tho cva1lab111ty ot water. Tbe ava.Ua.b111ty 

of water coupled ttltb proportion of irrigation ceul4 explain 

5&.9 per cent of tbe variations. 'rh1& Nveals the fact that 

tn tbtt pre-green revolution water nva1lab1l1 ty baa been the 

matn contributor to the inter d1str1et 1tariat1ons 1n 

produot1V1 ty. 

The analysts lor 196().67 reveals more interestJ.ns 

features. lt may be t>eCalled that efter the tn.ld.•term 

appraisal of the i'b1rd Five Year~. a etrotea :f'or 
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increasing the foOd. production wae Peoommen4e4 ~ the 

development. of m1nor 1rr1pt1on and usc ot tert11U<W• 

~r1na 1966-67 water still remaln$ tmponant £actor in 

&Kf.tl.aining tha · inter-d.tstr~ ·variations 1n product1Vity and 
. I 

the regress1ott analy.si.s shoW8 the· vol.t.lme ot total wate:r 

·&xPlalned. 37.5 per oent of the varuttons. A~1th the 

proportion of 1rr1.gate4 area tt 1s able to explain ~lf.l.. 

per cent ot V'i:lr1ations. ~e entr'a.nee of tertU1£er 1nto 

the analys-is contributed tncreased the RZ and. all the thr8e 
~ ,. 

wr1Gbles exp~atned ~i·l per oent, ot. the ve.r.t.atlons. The 

regNssio'Q . coef"tiotent is signUloant at, S per Oeftt level 

of slgrdfiQanee bUt in the second otep 1 t is s!gn1ti.cant 

only at 10 per cent level~ 
' 

After the introduction o~ b1ah yielding varlotiea 

ot aeed.s, it alonG expla.ined 59.8 per cent inter-district 

Yal"lat1ons 1n the product1vit-y and tho regreaaton coefflnient 

1s highly signit.t.oant at 1 per cent level of s1gnU'J.canc:e. 

1'nis is trte year \"Jhen the packase technoloGY ot seed. tJB.ter 

and .tertill~r took. root. In the second step the entrance 

of wa.tor improves the ·a2 but it ramal~ 1nsignJ.f1oant. 

The, volwne ot grouttd. water (X4) has been able to lncrease 

th~ value ot a2 to 69~'t and the. entry of tert1ltzer 11'1 the 

analys1s further S.mproves the a2 value -to 8!1.8 per cent. 

The f~rt111ser also enhanced the s1gn1f1oance ot water .from 

1ns1gn1tlcance 1n tho previous step to a lev$1 ot a1gn1f1cance 
• 

ot 1 pel' cent, while fert1l1zer (X6) is also stgntt1cant at 
I • 



t per cent level of s:l.snif1cCance., Here one can ~~ the 

interplay of all the three inputs together whlcb ax'e rea

p·o.uJibl.e tor eaplatntt\g the mmd.mum variations. 

Tbe HYV a"t1ll rema:Lrled the most ialportant variable 

responsible fQr inter d1$t!'ict vanattons in producttv1ty 

·d.ut"ing 1912-7'• file analysis: tor this yea~ snowa tbat HfV 

is- able to explain Tt .,6 per oeni: of ·the variati.onlh· Tho 

water still remains a. supporting ftr1able nnd Witb t.ta 

entry ta the secoDd :step both explained tJ.O per cent of 

tbe 'variations. The ."gress1on. eoett1c1-ent tor HYV is 

a1gn:1ftcant at 1 per cent. level ot ~tcanoe 1n both the 

steps. 

-In 1974-1!7,. wltb. no s1.gnt£1oant breakthrough in 

llYV and lt firmlY stab111s:e4 in the agr1cultural. system, 

~ert11iaer U&O· became ®st tmporta.nt w:-ta.ble to elQ)la:Ln the 

furtber inteM.lstrJ.ct variations £n the prod.uct1V1ty .. 

Consumption of tert1l:l.aer explained 45.4 per cent of the 

variations durtng 1974-15 and 1n collaboration with HYV S.t 

1a able to explain 58.1. per eont of variatLona. IrrigntE'Ki 

area alongtf1th total. water avn1lab111ty bas tended to 

inoreaso the ettecttveneas ot HYV and tortUizeJ- oonSUUI;P

tton. 

The above analysis leads to conclude that at a 

1ower level of technology water remains the most important 

determtnant oi produottvlty as 1s shown by the exercise 

tor 1961-62. tJhen the leval of 11'-ri.gation is 1ncrease4 



and 1t touches a maxSJ!la1 the oth~r inputs Jlei).otne important 

\1hich 'b:otns a 'bl"mlk:tbrough in technolog ruld water becoct.J.ng 

constant HYV an4 .te~S.lizer as:sums ~portanoe in explatnipg 

the !.nter-41str1ct VtU"iat1oM JJt pt'Oductivtty, 



CHAPmR 6 

SUfJJMARY AND CONCLUSIONS 

In the present work an attempt b.a$ been made to 

see the spatial and tempora1 pattern of cropping, the 

behavS.cur o! area .tm,d yield of some selected crops (wheat• 

rice• maize, rape/mustard- cotton, auprcane) and their 

value produ~1vJ.ty,. the· main ob;)ective ot the study haa 

been to analyse the relationship between. the water awila• 

b1l1t1 and the productivity• measure to knOw the al¢icul .... 
. , 

tural development. Tbe llater availabUity h'ls been l'JOrked 

out wJ..th tl'1e help ot its "VaJ'lous par'aD'letres vie. surface

flow, gr01ll'JI1 water, and re.1nfall. It waa also aimed at to 

study thE! trent! of var1oua other complJ.mentary inputs 

like R. Y • V. seeds and. f'ertU1-:rs and their oontr1but1on 

in the variation of value product1v1ty. lt also proposed. 

to ascertain the ~uncture at which Pu$'b agriculture was 

a:blo to neutralise the depelldence on rainfal1. fho ava1-

lab1ll ty ot water has been ot crueial importance tor the 

introduct1on of bigh yielding varieties of seeds alld 

tert111zers. In tbio chapter an attempt ha& been made to 

highlight the .findl!'lg ot the study. The state ot Punjab 

bas seen rapid agricultural development in the recent yeax-s. 

- 140-
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81 per cent of total ge~{£raphical ~· in ·too stattt···J.s umer 

eul t1vat1on at present. The yield f4 Wheat. r1.ee and. tnalze 

haa .increased S\lbotant1ally, esp~cle.lly aftor 196?-68, as a 

reS\ll t of the introduction of high yielding var1et1ea of seeds, 

ln these cropa. With the result the area and y~ld. bc>th have 

shown rapid increase Ut'ider the wheat and rice alter ms..6-

s1xties (U'ld· state bas eme:rged as the .rioheat agr1eul~ 

state in Indla. The state 1s productng a variety o.t crops, 

but wheat, r1ce, maize an4 cotton. sugarcane and .groutJ4mlt 

are tno&t important of .them. 

The area under cereals, 1,e. wheat. rlce 81\d .rm:U.ee 

has inel"'eased rapidly since 1g60..61 and very sharply during 

1967-66 and 1970.71 •. This period tJitnessed a deol1ne 1n the 

proportions .of non-to0dgra1ns. But after 1971•72 tho- trend 

has changed again. as the area under .non-toodgrains bas shown 

a slo'tr increasing trend. The area under non-!oodgra1na is 

comparat1vely.h1gh in eouthorn dry districts of· Bhatintla, 

Ferozepur and S~ ·thatl in the central .Plains and northern 

distr1~ts. 

t1heat 1a the iaportant rab1 crop t:h1ch . ranks .tJ.rst 

in state 1n terms ot area. The area under when~ s.n the state 

has shown an increastng tretld since 1960-61, but the rate 

of 1nerea.se wa alow between 1960-61 and. 1966--67, l:R.lt 1t 

increased very rapidly afterwards. from 1967-68 to 1971-72. 

The pro.Port1on of area under maue to tho total cropped area 

in the stat~ is about 10 per cent. Tbe area under maize 
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bas ahom great !luctun.t1ons since tg$).611 and it has shown 

marginal increase durJ.ns the pGr10d from 1g60.61 to 1910-71 •. 

The cult1vat1on ot rice has beeOmO S.portnnt m.nce 

1,96&.67 and the area und$1'" rice baa 1ncrease4 $Ubstantiall7 

1n all tbe districts. Rice ranks second ln Amr1:tsar. 

Kapurth&la. Gurdasp\lr and Patiala. 41str1cts,, The- :rice aree 

has ruen to 8.07 por oent durl.na ¥Tt4-75 t1bioh tms only 

4.65 per cont <ll.'lt"1ng 1960-61 ln the state. 
The pereen'tage ot area :t.mder cotton to the gross 

cropped area ln tbe state bas t:lbo'\1n a d.ecreaslng trend fn:;a 

1964-6!) to 1910-71, wt afte~s tt bas slightly increaeed. 

Cotton 1s very important crop ln the southern di.str1cta o£ 

·abat1nda, Fero%opur and Sangrur \1hero 1t rams socoDd ntter 

wheat and occupies 24.47. 18.84,. 11.19 per cent area 

roapect1vely during 1914-?5. 

The area under . augGrcane has increased sliabtly 

in the state, from 196Q-61 to 1974-75. It bela not shown great 

fluctuations over the title periOd. Rape and mustartl also 

decreased ln area bet\1een 1960-61 to 1910.71. Gnd shwed an 

1ncreas1ng trend. a:ttel"t1Ut'ds. The a.roo under groundmlt bas 

shOwn 1ncreasi.l'l5. trend from. 1960-61 to 1969-69, but after 

1969-69 lt has boen loolng 1ts importance. 

Punjab leads tho other otatao in India 1n terms of 

yields of \!Jb.ent, r1ce and cotton. Tho yield of l'Jheat bas 
' 

shO\m. an 1nore3Slna trend aince 1960-61, attained ita blghes't 

yield level dur1Jl8 1911•12 and atte~s it has t1ltnessed 
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sligb.t d.eeroa_se trom 1971•72 'to_ ,.,74-?S. The yi.eld of wheat 

was highest in LUdbiana (3001 kg) dur1llfl 1974-?S an:t lowest 1n 

Ropar ( 180!J kg por hectare). 

The rice y1ol4 1n ~ab was 1035 ka per hectare 

durtns 1960.61 which :rose to 2267 kg per hectare during 1973-74. 

the yield ot rice ln the state has been rising continuously 

since 1966-67.. Kapurthala bas bt:Jen ahead ot the districts 

1:rith respect to rice . yield. tr0t11 · 1966-67 to 1911•721 but 

Ludhi.ana has beecm:tS the leadtns ·( 2919 kg) d1str-1ct atte:r 

197>?4. 

The yield of satze ls lower in Pu*'b es compared 

to th.e othe~ states in the. coun'try ( 1467 kg per hectare during 

1975-76 aa aaas.nst 3036 kg per b.Qetare in itamntaka). The 

ytel4 of matee has show larger fluctuations: during 1960-61 

to 196?-68, but afterwards 1 t registered increasing trerd. 

The cotton y1eld1 has also shown an 1nereasin5 trend 

after 1967•68. the yield ot sugarcane 1n the state is lower 

than the otber states in. the country. . Tho average cotton 

yield 1n. the state was S62., kg por hec;tare duz:>ing 1975-76 

es against only 139 kg per hectare of the nat1onal average. 

The yield Of American cotton bas shown continuous lncreaso 

since 1960-61, bu.t yiel4 of 4u1 cotton has shown n sliabt 

decline durtns 1960-61 to 1968-69. 

i'he state baa l:11 tnassed a continuously iccrean1ng 

trend 1n the 1ntens1 ty of cropping m tb tbo m1nor declineD 

1n ano or ttto excepttonal years. The intensity ot cropping 
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. \ 1.1!: was only 1'2.5 .94 per cent during 1960-61 \1h1¢h rose ·to 1..,g. 71 
I . 

pecf' eent during 191,.74. ·fb~ h1Gheat cropping intensity was 

recorded 4-n ~VAbiana ( 164.39 per eont) and the l01i(tst in 
I 

Bnatlnda (~18.66 per cent) during 1974-?5~ 

/ The consumption ot tert111aers.per hectare of gross 
' 

cropped area in the sta.'te bas inc::reased at a very taut rate. 

T.be consumption of fertli.Zer rose trom o.6, kg per hectare 
' . 

during 1960-61 to 5S.19' kg per hectare dtlr1.ng ·197,..74. Punjab 

la the loading s~e 1n respect of .tertllucr Qonsutnption. 

The per bee~ eotlSUttl}itlon ot ft;!rt111zer 1s highest 1n 

Ludh1ana as it l'ras 97.45 ks per hectare during 1·972-'n. The 

inerease in f$rU11zer consumption was ~'t'Y slo11 from \961-1967, 

but wbon the H.Y.V,. seeds were J.ntroduced 1n 1967-68 tho 

f'ert1lieer con~ption also i.J'lereaaed substantially 1n all 

the districts. 

The B.Y.V. seeds 't1et'O 1ntro4uced. in the ~state during 

1966-6?. the area ~er n..Y.v. \fheat, and rico has incree.se<l 

nt a very tast rate si.nce then.. 84.26 per cant of tho area 

under rice and ea. 26 per cent of area under \1heat uas under 

!l .. Y .. v. 1n the state 1n 1974-75. 

The nuober ot tractors in the state bae also increased 

very rapidly. It has risen to 41185 dUring 1972 tram 4997 only 

during 1961-62. The number of tractors avaUable per thousand 

hectares of gross cropped area \ttlG hlgh.est ill Jullwxier during 

1912 ( 11.3:58) and l.ot.-est 1n Bbatim'la ;;.sa:; onJ.y. 

The state haS an excellent lrrJ.gatton system. The 

tlrst canal of Punjab is 120 years ol4 (Upper ·Bar1 Doab canal). 



The canal· and the wells are the main oources for irr1gat1on. 

Tb.e canals are the important source of irrigation 1n Bba:tin4at 

Feroaepur, s~· and' Amritear as abo• eo pett cont ot the 

· net 1rr1ga~ area 1n these districts 1s S.ni.gated by the 

eam.ls. The 4,.lfa per cent of the net 1ror1gated area 1n the 

sta:te bas been. irrigated by ea.nale: and 54. 16 per cent by. 

wells/tubewells durtns 1914-15. The volume of water available 

per hectare of gross cropped. area from the canals \'tao 514 m. 

cubtc metres during 1o//4-75t while from ground water it was 

197 m.-e.m. during 1960-61 and ~ tn.c.m during 1974-75. 'the 

variations in awUab111ty o! ~'ater bas been reduced after 

tl\e development of mt.nor lrr1gat1on l'rltu~xs. The analysis 

shows tbat·tne .ground. water hQS been ga1n1ng importance in 

tb.e state after the mid•siltties as further extension ot 
surfa¢e irrigation i.s not possi.ble because 1t baa alrcacty 

J 

been exploited to a reasonable e#tent. 

From tbe resu1ts of resr-esalon analysis 1t can 

be seen that water parametres bccamo neutral 1n fum1sbing 
' 

e~le.~t1on to the variation in pi'IOduetivity 1n. Punjab atter 

· the attainment of a certain level of \'tater technology. 

the variance ln pro4uct1vlty ts explained by othor tecimo1o

g1cal inputs, e.g. fertilizers consumption and htgh yielding 

varieties o! seeds etc. at the stvan leve1 of tecbnoloov 

seeds eto. The regression analysis for the year 1961-62 

shoWS that volume ot water explained 44.8 per cent varlo.nce 

1n tho value product1v1ty. The valuo of uater 1n collOboration 
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· with fertUlzer was st1U important ln explaining the 

pro4uet1v1ty var1at.1ons only dtU"ing 1966-6? \"'btch supports 

our hypothos1s that after a oortatn level of water tech

nology the volume of water bccotnes neutral and the varia

tions itl productivity can bo elq)laine4 only by the variations 

in other tnputs. Beom:taf! 1 t ls a well. known ~act that HYV 

and fertilizer cannot go alene. without the su.tficlent 

quantit1e.s ot water, tbe emergenc'> o1 J:IYV and 1ert1.11%er 

as mora potent e.xplanatory val'"iablo in expla1n1ftl the 

variations in productivity 1a assumed ·that these have 

subsumed the ettect ot water also., &lt 1mlnod1ately alter 

the lntroduetion ot HlV seeds 1t alone was able to explain 

the 59.8 per <::ent of'.variattons and t:tith volume or ~rater 
and t'e.rt111eers entering t.n the third. step the value of 

a2 rose to · a1.a per cent. Durin6 1914-75 When the · HYV 

seeds sot £1rl.tlly ·established the var1a.t1ona in productivity 

was elt,Pl.a1ned by tertUJ.zara conswnption up to 45.42 

per cent. SimUar analysts for all the districts over the 

time per1od shows that the vnr1at1ona 1n prQductivity has 

been explained either by the HYV or by the .:fertilizer 

consumption in the later years-. It means that water st1ll 

remaitls the key compl.1mantary input in increasing the 

product~Vity ot' crops e1t~r tU.reotly or 1nd1rectl.y. 

The hYPOthesis that the spread of area under mv 
and tert111zel" consumption is a function ot the ~nmetres 
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ot water available tb:rough 1rr1pt1on-.' The correlation 

matr1c:es show s that the ratntaU 1n most ot the districts 

cd Punjab has lost s1gn1t1cance OV"er tJ.me. fhe correlations 

between HYV .tertiliar and irr1ptton 1n almost al1 the 

district& is bif!blY correlated. 

A te1:1 important points emerge :frotn the above dla• 

·cusston W'hioh can be htghlighted by way of coneluaions1 

(i) The volwne ot rainfall water has been neutralised 1n 

explain1ng the vaxr1at1ons .in product1:d.ty. 

( U) After a certain level when wter ia avaUable to all 

the crops, the variation in. producUv1ty is explained 

by other· complilm'!ntary technological inputs Via. 

HYV and. £ertU1ur,. 

( 1U) All the technological. inputs e. g. irr.igatton, HYV 

and .fertUizers are complimentary to ea.Ch other. 

(1v) A:t.ter a level attained by HYV seeds and J.n absence 

ot any new br&altthrough in research fox- new varieties 

fertilizer explains the var1at1ons 1n proctuct1v1ty 

to a larger extent. 

( v) The tmportance of water at this level can be found ou"t 

by working out 1ts timely app11cat1on .Dl.llnber of 

t Re£er to tho correlation t·tetrices 1962• 1967 and 1912. 



1r.r1gat1on, depth o% 1r'r1gat1on uater tn the bodo 

and sources ot l.rrigat1on only at mtcro-1evel tald.ng 

tarms as units of study. 1'b.1.a 1e possible only 

.through genel'.ltillg data at tho fam level by 

conducting stu"Veys at a. h1eher lev'$1 of research. 

•••• 



0: 1n OU30C9 d~. 

Som-ca a- Irrigatl::m Dopo.rtmont, !J~varruuont of P~aJab (ln41ai, 
ut111zatl.on ot ctitfa.ront cdlals 1n Punjab During 
tb.e Job1 Gnd Kbll.l'if ( unpublia b.acS) 19S2.?'5. 



APPaUDIX. • 

Area• 1rr1sated b7 eana\JJ. 1n Pan.Jab . 

loBI" Our4aa- Amrit- Kapur. Jul.luo- RoaM. Ropnr t.udt)l- Ve.ros- Bhatt- sans- Pat1a- Punjab 
pur Sal" thal.a der or pur ana epur nda 1"\U" lo. 

1960-61 33? 198a 0 26 122 4 ,240 4431. a au 1349 3571 11003 
1931.-62 313 2074 22 109 122 1 250 4461 2910 141.0 340 12017 
196Z..63 332 1365 22 106 122 1 250 4973 2987 1333 33S 1a294 
1963-64 422 1895 a a 93 1.118 6 250 4809 3071 1412 340 12458 
1964-66 46S 19U aa 9? 126 ? 260 4'21? 3233 1424 340 12098 

196&.66 456 1976 28 113 124' ? 269 4495 aaes 14'20 324 1288'5 
19GG-67 4J? 9040 41:1 142 128 7 332 4271 34:2? 1495 843 }.2Era() 

193?-GS 332 2046 57 233 134 11 288 4703 :mG? 14"23 332. 12993 
193S..69 332 2061 G3 235 98 14 290 4698 3237 14«! 409 12B97 
1939-'10 :95 2093 54 242 no 20 309 211G 2007 14l8 509 13011 
1970-71 3J5 2105 54 149 116 21 330 at7a 3079 1322 50S 12359 
1971-72 SO'l ~taa 64 163 117 21 325 21"18 3343 11'19 528 13339 
1972-?3 SOl 2126 M 179 117 22 274 1984 2009 1255 528 12752 
19?3-74 5?4 9133 40 1'79 ua 24 215 1963 2594 1319 528 12844 
19?4-75 654 2131. 2G 185 us 95 250 2326 3705 1100 683 14478 

• Area ln co, llocto.res, 
Douroe c-Gova~nt 1»t PunJab (lndlo) 

li'r1aat1on, floods and wntor loastnat otatlatics 
1933, 191],;.72. 1974-75. 

of Pun2ab, 



.... c. 
Year 

196G-61 
1961-62 
1962-63 
1963-64 
1964.65 
].995-66 

1986.67 

19G7-68 
1969-09 
1939-70 
1910-71 
1971-79 
1972-73 
1973-74 

1974.75 

APi'EUl)IX 
• 1rr1entod by ve1lsttube vella Area 

OiiidiS::· Ramr1~ • •teapiir .. "" iU\i~ hfiaslii- II 1111! •• 1!!. I.~ • • II .. •• 1111 miBt!I: ··sani: · 'Pilti'a: -,unJa6 Ropar LudM- Peroz.. 
pur Sal" 

666 933 
680 G20 
607 1049 
615 1199 
657 1066 
G34 1098 
687 1051. 
G59 1093 
?43 1257 
809 1~6 

884 1454 
19G 1505 
asa 1545 
8?5 15?0 
903 1590 

thala 4er arpur ana epur nda rut' la 

511 1004 257 1'78 1170 603 54 a eo 1166 
553 1654 251 199 lOGO 719 33 893 1094 
693 1660 255 200 1090 131 56 935 1118 
719 1697 283 a a 1050 635 64 939 1026 
760 1693 226 240 1270 804 ?3 907 1040 
802 1701 319 244 1231 5.267.57 175 904 1043 
m 16Q) 299 272 1374 G87 297 750 1060 
205 l?l.G 274 283 162? 597 439 1325 1119 
892 1881 89? 309 1732 1147 1198 ?.041 1919 
9SO 1961 338 324 2()38 2158 1016 2221 '1964 
989 2120 421 368 2250 2224 '1013 222·4. 1934 
989 2129 437 384 2367 2146 2145 11'1 2048 

1012 '21G9 533 405 2433 2241 711 2439 2124 
1009 21?2 625 45? 2468 931J4 8S2 2328 2139 
1039 2294 701. 463 2527 2501 999 ·2580 2252 

o Area tn oo b.ectues 
Source •- Governt:!Ont ot r.>un.jab, ( In41a) 

l.t'r1gat1-m floodS nnd water losalnS statistics of' PunJab 

1969, 1911-?2t' 1974.75. 

'1985 
7659 

8400 
S4m. 
8735 

9932. 
8942 
9886 

.13516 
15295 
15911 
'2029 
16518 
16801 
17239 



JlP~;JitDIX 

Dis tl'iCt\lliso avora30 annual rainfall 
~ ~ .. 

ln. PunJab 1.961-1976. 

ioal' Qurdos ... .nmrit- Kapur- Jullu. Rosbi- Ropar Lullhiana i'el'ozpv Dhantinda Sangrl!' Patlala 
pur sar tbala ndtU" arpur 

196l.· 144 89 72 66 92 110 67 43 .58 45 73 
1962 95 72 sa 90 163 9S 114 59 ?a 70 74 
1963 ?1 33 78 Gl. 63 as 61 30 39 19 8? 

1964 84 63 30 so 6? 113 66 34 66 88 5& 

1965 69 33 65 55 58 61 86 32 26 88 89 
1966 102 93 75 90 9S 7G ?0 so 44 60 56 

196? 118 65 28 68 90 69 69 41 1? 28 69 

1968 106 54 24 61 81 S4 49. aa 39 53 43 

1969 7? 41 25 44 66 as 34 30 25 39 11 
1970 93 69 55 71 100 98 16 23 so 52 66 

1971 155 as 52 6S 81 13? 63 26 36 49 69· 
1912 13'1 123 59 63 99 G3 69 6B 42 63 88 
1973 106 '17 69 88 a?,. 84 69 54 43 56 ?3 

1~74 60 38 34 31 51 56 37 91 24 28 42 

1976 96 54 62 G5 19 81 63 76 60 49 GO 

• Ilatnf'all. in centimetres 

Sou.rce•-1. Go-vernment ot PunJab. (InCla) Irrlgatlon tloods and water ~ogg1ng statistics of PunJab 1959 

a. Government or- PunJab. (In.d1a) Stat1St1cal. abstract ot PunJab 1966..1975. 



APPl\JDIX 

net areo.• :t.rr1a:ateil 1n PunJ,ab 

,., ,. ·• "iJt~rc~as~. l I a ... MVPltwi'• . -d ~ d ld L d Pia. lit RoJGr "''"Liiiit.: '"JreroZ.:'".""iiaii."" §' ¢¢ ••• Ailt 

?atta- • "'PWiJ.fit> i !l!Jil ·ear tmri t- KQPU!'- . UUun.. Hos :1.- ana-
pur sn.r tbola nder arpur ana epur ada rur la 

I ............ d J d ....... ., •• !Ill 4 ., .. ~···· ....... ., •• , .. ... r ••• p • 1111 Mil IB AI I t J: I~ I 1 lU. 'If U., A f 1111 . I. I T 1 • ± _ II 4 I a • l I I. 
1930-Gl 1013 b39 598 1555 38? 192 1.410 5034 aaas 229 1571 19955 
196J,..G2 G61 2710 -607 1196 391 20'1 1,33,0 SU!O 2946 2303 1474 19BS5 
106?-63 1000 2930 754 1"191 385 207 1340 2613 3043 a33 1494 20890 
1963-64 1103 3115 ?Sa 1806 399 243 1730 8444 3138 2344 1409 21539 
1964.65 1.171 2398 826 1813 950 253 1580 5021 3306 2371 1420 21215 
1965.66 1281 3086 837 1816 517 259 1599 522 3840 2623 1408 22522 
1966.67 1332. lal8 1367 1.824 422 289 1849 11&5 3724 2742 1442 29754 
1967-GS 1039 a taG SSG 1959 412 294 1965 5230 3705 27&1 1551 22888 
196S..G9 1113 3348 945 211B 504 323 2022 5845 4468 3483 2349 26516 
1969-70 21.65 353) 1034 2205 518 350 9347 ?413 3323 3639 2497 28411 
1970-71 133? 3533 1043 2270 547 395 2380 4779 3'318 3546 2491 2aa80 
19'1l-72 1350 3039 1043 2292 534· 140 2623 342? 4060 3483 2585 99543 
19?2.73 1406 3381 1066 2339 726 431 2707 7321 3340 3534 2G80 29401 
19?3.?8 108 3709 1052 2352 ?53 498 2743 7386 3400 364.0 2686 29761 
1974.75 1.603 3729 toas 2400 926 486 2177 7619 4281 3769 2959 28 31929 



4PPUrl01X 

lrrlsatcd area under six crops ~ 
Gross cropped aroa under cl'ops 

il tc. 

fear Gu.rdas- Amrlt- Kapur- JUllun.. Hosbt- llopar LU\'Ib~ Fer oz. Bbatl- Sang;.... Patin. PunJab 
pa Bat' thol.o. \ 4ar .apur ana epult nda rur l~a 

~ ._I L Ll 4 _ a •.xa..,.._ I ,i _ t .JIL-l,_, _il:ij 

19sa ~.71 81.00 as.oo 70.32 11.65 ·• ?4.06 70.81 81.39 59.66 59.68 63.49 
1.933 4a.66 69.45 G3-.08 71.35 12.48 -J ?9.19 74.@ 84.21 59.47 5?.4? 63.16 

1934 49.93 92.48 76.38 ?&.41 11.35 - 79.00 88.95 79.90 61.60 59.66 67.99 
1965 52.27 B7.GG 74.83 73.02 12.30 - ao.a7 ??.70· 81.94 63.28 6l.GO 70.34 
1936 51.25 91.01 92,53 83.3) 24.91 29.04 83.89 81.0? 85.32 85.47 72.56 64.87 
19a7 54.53 oo.ss ??.G4 82.10 25.59 29.54 86.67 81.27 89.70 88.44 76.42 76.52 

19GB 4l.G1 ro.19 59.86 92.43 19.92 25.63 88.17 82,30 84.64 87.38 ?1.47 ?4.72 

19St.l 57.04 90 92.90 Qa.24 !'!18.12 38.82 30.35 94.04 f!/1.64 as.o2 98.99 84.63 82.19 
1910 59.G9 33.05 91.5'& 91.31 42.37 34.03 96.05 81.45 1.2.13 95.07 95.07 81.15 
19?1 59.99 96.29 91.08 92.04 39.96 43.04 94.95 ss.G9 73.43 ~6~10 a1~a? 81.89 
19'12 61.24 95.16 9?.a3 91.58 46.99 46.84 96.23 90.30 ?4.26 9?.-D 97.27 83.80 
19?3 63.59 96.70 G3.3S 93.B7 46.76 so.?O 98.11 9l.R5 9&.12 9?.89 ss.ao 8?.21 
1974 63.12 ~3.91 69.96 94.?0 40.9!* 49.91 97.76 91.93 95.94 ,97.91 SS.91 SG.79 
1075 G5.81 93.44 92.83 93.15 46 •. aa 52.77 99.?8 ?4.40 9?.71 96.sa 91.43 as. sa 

- p ••• J p p • a 1 r Ll * •- Is ••• .. MA trg ..... , • ••• d J a,._ •• ,.._ • ..... M ~f ... I 14 ....... dl · W~wa. •r It ...,..... .. r....,.......... 

Bovee •- OO!JPutod from tbo d.nta avaUable trom OovoftUilont ot 
PunJab (India).. Irrtaa.tl~, f'lood.B and vater 10lt;1ng 
statlstlcs of' PunJnb,_ 19691 197l,....72, 1914-75. 



Area, gg !!ll!at ~ - , 1Si§2::61 ~. '924-'ZS 

' di:iiV.ms· .Amrrt: · RBPur- JUD:uh- IGslitEi'it= It ftopart ~· f'eroze.- !maim:~·~ Pa!li;i:' lfiift3aW 
Year pur sar ·thalJ;l dar pur m. pur da •roF la· 

·-· f' .• !1'1' ., ' _________ .,.._.......,_ 

1960-6·1 37.15 31.,;46 37.00 34.76 

1961-62 :;a.a6 31•Zl 4o. oo l6.o5 

1962-.6, 40.80 29.:45 55.86 40.00 

S8•7' 
37•15' 

41•25 

1963-64 33.11 32.t4 34.00 38.05 40.-84 

1964-6.5 .34. 79 30.22 :55.22 35.61· 40.-44 . 

.. 
-

30.54 
SQ.68 

28.,01 

~.1-· ......... llllltEP>I '~. t ·.r-iff'~ ti1q . _· I U. 4 .lL '. '.U.' Ifill I 0 l f' 

31.96 

30.65 

32.16 
3).09 

20..11 

ao •. 94 

2.2.25 

34 •. 1? 

J4.14 
36 .• 64 

32.'20 ,, •. , 
33+26 

21.,81 .37.99 30.93 

!,.42 40.2, 29.64 

)0-.44 

so .. so 
}2.:50 

1965--66 40.64 !S2 •. 61 33.86 38.65 34«20 24.32 36.20 31.,}2 '2!.64 ,2..22 29 ... 56 31.72 

1966-67 36.36 30.17 35.25 37 .• 51 31•39 23.67 38,.0·1 31.05 22.34 3f.81 30~06 31.08 

196?-69 :55.6.5 32.65 35.84 40.05 ~.66 26.22 38.2, 32.19 26.72 34.4' 11.07 32.99 

- 19~9 )6.81 37.54 39 .. 35 43.79 37.88 30.45 45.61 39.63 33.63 41.69 39.7, 39.01 

1969-70 46.os .39.65 4!S.S7 44.38 3S.1a :;1.42 47~·.7' 37.38 ''~os 42.34 40.00 :59.84 

1970.71 ;ss,.a4 41.29 43.22 45.68 "57·7' so.65 48.'11 S9.a4 32:.60 43.14 46.·28 40.49 

1971-72: 3a-.41 40.61 43.22: 46.63 40 .• 64 J!4.w 46.,,, 37-.94 34.ot 44.59 ~.oe 40.81 

191a.73 40."42 42.10 4,.79 45.'15 39.34 32.19 48.65 38~90. 30.,!5 43.09 4,.ZT . 40.5, 

1913-74 38.88 39.10 45.06 46 .. 3'1 36.38 ,3.15 45.64 36.82 27 •. 56 40.9, 4,.10 38.72 

1974-75 37.50 40.06 4'3.g]' 45.45 37.90 31.79 ~.90 42 .• 93 25.66 30.-.14 37.64 36 • .58 
~'Area 'as proportion to Gross eropped Area ·oi tb.i roaPeotlve tltiSicG~. l .! n H . HI d. ll ; 

sour~t Government ~ Pun3ab (Ind1a),.Ja!i;!$&st&oa:Jt.l-~i.Rt~· tor the years 1961-1975. 



Area of fiaize .. J2§2:§1, ~0 12Z4-72 
T I . . . 

aura.aa- Amr1 t- Ka:pur- Julluo- dosbiar- RopEW Ludh1a- Feroze- Bhatin- Sang- Pa.tln- Punjab 
Year pur sar thala. der .pur na ·"pur d.a rur la 
• • -
196C>-61 6.25 7.42 9.45 12.92 ·24.S6 ", ··~.,:ji 10.54 2.69 t.41 6,..87 6.55 7.Cf1 

1961-62 6.71 -6.99 9.23 13.11 25.69 .. 10.50 2.62 1.05. 6.36 7.84 6.83 

1962-6, 6.6S 9.94 B.96 12 •. 94 . 25.<8 ·"!' 10.99 2.81 1.18 7.17 7.19 7.30 

196r64 9.27 6.94 9.33 ,,.sa 25.81 - 12.40 2..5' 1.23 7.00 8.06 7.,, 

1964-0S 9.40 7.46 8.18 18.35 26.1't ... 11.90 3.17 1~02 5.55 7.09 7.59 

196!5-66 a.66 7~26 9.2.4 15.,0 18.57 19.15 13-.03 . ,.29 1~23 6'.65 7.88 1.aa 
1966-67 9.28 9.19 9.31 15 .. 78 19.10 19.29 13 • .52 3.56 1'.99 7.57 B.93 G. 59 

1967-68 9.56 9.04 9.4;5 16.44 20.24 18.57 14~54 3.97 24.05 7.81 8.36 8.75. 

196&-69 8.40 a.59 9.67 16.62 20.49 '17.81 14.93 ~.13 2.71 9.42 7.45 9.26 
1969-70 a.7a a.42 11.61 18.79 20.60 17.71 16.8 0 5.12 2.71 9.13 a.ao 9.71 
1970-71 9.92 s.w 10.96 1a.1B 22.19 22.61 17.07 4.50 2.18 10.39 7.80 9.60 
1971-72 9.81 1.85 9.67 18.02 20.58 20.11 18,00 3.W 2.45 9.91 7.47 9.57 
1912-73 9.S7 6.11 10.45 10.6;5 20.56 20.43 18.07 3.31 2.83 10.99 1.sa 9.47 
1973-74 9 • .52 6.52 e.B6 18.43 22.02 19.47 18.94 2.73 2.31 10.08 7.93 9"39 
1974-'7.5 a • ._ 6.68 9.03 17.a:T 20.43 19.48 17.70 2.16 1.98 9.98 8.13 8.87 * .~ _ J I Jl I I 

ArQa as proportion to Gross Cropped Area or the reapect1ve Diatricta. 
3 . 0\lr<:ea GoVernment ot Punjab (India), sst&stiS§l; Abstract o' lami2Ml- for the years 1961•1975. 



biii'(iii'i;: . 'li 1 • J! t . ":t'li!il!t . t, '1 HI ''S'" 'II It; 'j!i!ii=• f l! t .J lll"!t.,.~ iii'~ . . Ill 

,~6t 16.66 11.46 

1961-'2 16.25 9.67 

. 1962-63 t6.38 12.19 

196>64 11.22 ta.,EJ9 

1964-6.S ta.-so 13.o1 
1965-66 15.73 1'-89 

,966-61 ;.s.a1 12.24 

1967-68 21.1' . .18.91 

1968-6g 22.89 ,,.46 
1969-70 2t.06 14.03 

19?0-7t 22.04 15.ta 

197f-12 22.34 16.38 
,.~...... 1 
;?,~,., 2 .eo ,, .. 79 

f973-74 22.49 19.71 

11.11 

12.,0 

11.12 

to.66 

10.69 11.,, 
11.75 

13.20 

1S.Ita 

,,.49 
\9.-06 

18.70 

1<l.30 

17.90 

2.66 

2.50 

2.65 
2 ... 5t 

2.19 

2.60 

2.29 
2.38 
,.,6 
,.13. 

'·" s.?1· 

6.84 

6.22 

t1.07 

11.4S 

10.2, 

10 .. 13 

9.87 

o.eo 
1.Tl 

0.28 

g.oo 
9.09 

a.9, 
9.89 

10.1' 

9.15 

-
•· 

• 

-.,.90 
. ;J.41 

3.213 
,.45 
2•S' 
2.51 

2.19 

4.30 

4.21 

o.44 
o.,, 
·o.26 
o.49 
o.?t 

. t.19 

· o.76 
0.89 

· o.64 
o.a, 
1.02 

1.56 

2.30 
2.06 

).80 

. , ... 

.,.86 
·4.o6 

4.26 
4.9, 

. 3.99 

,.?0 
s.,, 
'·'9 
!hfl8 

6.TI" 

5.94 

6.93 

·• .. 
-o.,, 

o.ar ·· 
>J.og 

o.12 

"·"' o.tt 
o.a3 
0.36 

o.t4 
0.14 

1.'18 

2.01 

:t.lO .. ,. 
2..52 

2.ao ,.,, 
1.11 

t..76 
1.70 

1.13 

2.2!J 

2.~ 

2.6, 

* . ,, . ' 1 n t • 1 1 t •a • r • • • t ,. • i1 rn r a J '11 r · . • r w · Hsr 1 u 

ul"'a :lS Pt'0POl"'"t1on to :;ros~t :rop:;ied Ar::::G Of thG! respectlYe U1etr1cta .• 

6 .. 22 

7.19 

6.16 

6 .. 75 

a.S6 
10.06 

9.54 

10.55 
tv.16 
,,.60 
11.rrt 

1).94 

1!j.17 

• 

. •.OUl"'Cet GO'hl:"a.~nt of f1.1njab (lniia)t .;1;k§~IJttiCfll z11&b§1$£1Q~ 9' fHDt1Qtr. £or th& :lelr3 fS}61•197S. 

4.8.5 

4.7S 
4.96 
:J.46 

3.62 

5.52 

3.73 

6.52 

6.4, 
6.86 
7.86 

a.o2 
a.61 

a.01 
, P if a 11 a 



q ! ·aw:;raa-. I -liiiFf:t,: 

Year pur snr 
, ·'. Nt)t .,....,...._ -----

1960-61 'h-91 

1961~2 1.71 

1962-6, 1 .• 60 

1963-64 1.65 

1964-65 1.88 

1965-66 1.37 

1966-67 1.15 

196?-68 1 .• 16 

1968-69 o.gs 

1969-70 0.98 

1970-71 o.gg 
1911•72 1-.01 

1912-73 o.go 
1913-74 o.ss 
1974-15 0.75 

?.09 
a,.gg 

8.17 

7.53 

8.38 

6.53 

4.65 

6,01 

5.-14 

5-.Cfl 

2.18 

3.(17 

3 .. 51 

3.57 

3.4, 

2.29 

2.00 

1.SB 

1.11 

'·'"' 
t.4~ 

2.00 

1.0, 

o.go 
o.84 
0.76 

0.92 

o.84 

3.16 

3.80 

:;.77 

4.71 

,.83 

3.06 

2.?4 

2.41 

1.66 

2..01' 

.1.:S' 

1.78 

t.67 

1.91 

1.66 

. 
1 .• 40 

1.68 

1 .• 58 
1.96 

1.27 

1.03 

0.99 

1.04 

o.B& 
o.84 
0.69 

0.7'J 

0.61 

o.ag 
0.64 

1 .•. 63 

1,.68 

'·'' 1 .. 09 

0.9? 

2.3S 

1.12 

t.18 

1.10 

0 82. • 

1-.00 

1~9! 

1.9, 

9.42 

?.ao 
1.35 

6.25 

4.56 , .• 
4.04 

4 .. "!11 

4, •. 66 

4.63 

4.75 

4.93 

17.08 

17.20 

16;.62 

19.18 

16.8) 

17.98 

1·5.38 

t4.80 

15.28. 

'14.99 

14.39 

16.60 

17.08 

18;.20 

18.84 

* Area aa proportion to Gross Cropped Area ot tM respeot1:ve Dietrtct&. 

15.)2 

t5.14 
,,.82 
'15.95 

''•05 
17.42 

14.3()· 

13"92 
15., 

14.26 

1J .• 76 

18~1.5 

18 .• 48 

18.91 

24.47 

12.96 6.10 

14.~0 6.4, 

14.63 5:.95 

1S.,,'7 6. 31 

1J,t3 u.os 
9.46 ,.4g 
g.·,o s~eJ 

6 •• 65 ~.6.6 

6.09 4.51 

6.44 4.:5G 

6.sa ~+.os 

a.1s ,.a6 
9.B5 3.-SO 

9.91 , .. 67 

11.19 3.25 

"'Ce: Government of Punjab (India). sm~lgtiqal. Absttfct 96 ~~· :tor the years 1961•1915. 

9.69 
10.28 

9.79 

10.81 

9.tn 

9~5:2 

a.u 
1.69 
?.4, 
7.54 

6.99 

8.298 

8.45 

a.a, 
9.23 



Ye.ar Gurdaa- Amri'b- Kapur- Jullt.l'OJ- HosbiaJ:'i- ~· Ropar tudbla- F~Bliat1n- ~· Pa~ta- Pun3ab 
·pur sar tbala der ~ na P'UJ" ,da .~ la 

.J 91 _J it? 

_, 
.~,) · ; u · la.1!t f rr· ~>. ·trtrt.l ~ l .11.. '• r; ~, -

1960-6'1 s.go 3 .. 14 ., .. ~, " 6 .• ,,. ·a.aa· - '2.10 0:.86 ·o •. 42 3.18· 5.39 2.816 

196·1-62: 4-.9, ,.oa. 4.61· 5,.§· 6.2,J a.64c ', 0.84 0.39 J.3S 3~48 2.:68 -
1g62.6' s.ot 0.93 ·3.45 s.;a9 5.94 .. ·a •. ,, o •. 62 0.,4, 2.94· ,.oa 1.89 

1963-64 4•·65 2:.38 2•66 !>.34 4 90 . ' - 3 •. 22 0.11 o.;, ·2.94 2.61 a., 
19'64-6.5 4.'1 2.61 2.:51 466 • '··' - 3.09 o .• st 0.64 3."!11 ,.34 2.41 

1965-66 6.70 3.45 3.16 6.,0 '·" '·'1,oatJ 
' . 3.82 '··'' 1.09 2·9'1· ' 5.01' ,.42 

1966.-67 6.S? 2.98 3.12 · ·s.92 3.90 ?.03 3.19 120 ·~ 1:.24 2.,,, ' 

3-.'10 2.90 

1967-68 6.01 2...16 2.51 ,.04 S.Y/ ' 6.S6 2.46 099 ().8!) '~·91 2;,:19 2-.52. • 
1968-69 6.95 2:..6' 2.58 5.2:1 3.41· 6.32 2 .. 78 () .• 3() 2 . .-20 2f11 •• 3.,)1 2.97 ' ' 

1969-70 6.46 2;,63 2:.,58 4.96 ,_,, 5•11 2.0? 1 42 ... ' lc.18 2.16 J.OO 2.65 

1970-71 5•'18 1 .. 98 1.93 4.31 2.59 6.-54 t.83 1.01 1.03 1.89 2.36 2.2.5 

1971•72 5•'12 1.10 1 .. 93 '3.12 1.60 4.41 ,,,.J? o .. ?a o.ea 1.~ t.aa 1.80 
1912-:B-- s,.se 1 '52 1.96 3.06 2.03 4.30 '·" 0.53 o.1o 1•63 1.72: 1.72 • • 

191~., 5.29 1.43 1.85 3.22 2.'72 5.26 t.S2 0.52 0!)8 1.90 ,.,go ,.aa .. 
1gttJJ.o--15 ,_47 1 .. 19 1.20 4.~ 2.69 6.1!i 2 .. C1l o.46 0.66 .2.03 t.S2 2.05 

' ' 

* Area as prc;tport1on to Gross Cropped Area of the .respective D1s'tr1c~ 

SOUl"CtU Oovermaent ot Ptm3ab (India), sat.&!i1~ A~Qt 9,~, tor· the years ' 1961•1915. 



.· 

tear pur s-a.r thala der pup na pur da ru.r la. 

1960-61 ·-

1961-62 • 

1962-63 ... 

1963-64 A 

1964-0S o.o 
1965-66 --

-
-
A 

.... 

A 

1966-67 - A 

1967-68. A O. 02 

1968-69 A o.o3 
196~70 o.os o.oa 
1970.71 - A 

191,_72 A A 

1972-?, - A 

197:;..74 o .. oa A 

1974-75 A A 

2.36 2.15 A 

,,.07 2.19 A 

'h?J 2.80 A 

6.66 a.s:; A 

?.ss s-.a, o.J2 
a. 35 4.7o o.,.03 

9.50 

9.56 

10.00 

8.64 

a.go 
9.07 

s.aa 

6.'4 
1.14 

7.41 

6.2t 

6.,06 

5.45 

4,57 

4.0, 

3.54 

o.1a 
1.2' 

~.43 

1 .. 42 

0.69 

0 •. 7,2 

o.sa 

~ ....... ..,. tr u 11 

7.30. A 

1.6? 4 

a.6t A 

. ~- .... ··---~--!IOi!l .............. 
A 1··68 3.18 1.3S 

A 1:.89 . 3.48 1.39 

o.~ !.36 . ,.47 1.54 

11.91 A A ,.28 . 3-..92 2.1J 

• 12.62 - • ,.36 . 4.-SO . 2.4 

4.04 12.84· 0.04 0.04 ;s •. 68 ' 5.29 ' 2.'n 

5.94 
7 •. 54 

7$! 

1.14 

6.83 
6 •. ,1 
5.,10 

,.26 

5.4, 

16.31 0.,11 

16:.71 0.42 

11.,19 .. o." 
,,.17 0.17 

1'2.62 0.,09 

t2.35 0.14 

11.11 0.11 

10.1-1 o.,.a, 
10.30 0-.14 

0~06 

0 •. 41 

001143 

o.a; 
0 .•. 14 

0.16 

o.1s 
o.t? 

2,;4 '6.1~ 

&~87' '6.-.8 t 

6-.21 .6.91 

4.93 .s.aa 
4.28 .5,.19 

4 .• 34 '4.99 

4.,,31 

4.15 

5.-·11 

4.48 
' 

4.65 
4nfl7 •"::I 

.. t 

.2.aa 
.4.;08 

.4.19 

.,.38 
3.06 
,.o, 
2.8:5 

2.56 
2~18 



.. I ~ I mt;:. f. fa~ :li!:ru;: HOSfiGiC .· ~ F tU'l!Sia-:' 1eroae- lh&E[ii: •. sq.;.lr Palla..!. ·~ 
Year p'@ SQr thola der pw;'* na pur I da wr .la 

1 ,,---· .'l.$1rntt-. -, m•nrn . · ;- z'.•-· ·· *-- ·r.r _g ~.-.~ner _ r•r·r_ t ·a~u, -~ r wa __ , .. y, ,. .• 

1960-61 

1961-62. 

1962-63 

196~ 

1964-6, 

196s-66 

1966-67 

1967-61 
19Ge-$ 

1969-10 
1910.11 

' i~t-12 

1972-731 

191~74 

1974-75 

o.a4 2.91 

0.71 2.74 

0.99 2.12 

o.66 2.71 

O.g(t 2.98 

1.t9 2.59 

1 .. 47 3.49 

1.10 3.PJ7 

1.~16 2.96 

1.32 4.42 

1.13 ;.'51 
1:.()9 ,.,, 

1.19 5.31 

1.29 s-23 

1.27 6.04 

A 

A 

A 

A 

A 

0.12 

0.18 

0.31 

0.32 

o.S:1 

0.70 

o.oo 
0.13 

"·'' o.go 

0.1 12· 

Ott2S 

0.24 

0.31 

0.5, 
Q ,y .. .,... 
o.og 
0~71 

o.l4 
o.65 

0.76 

1.18 

1.04 

1.10 

1.16 

o.4'f 

o .. s6 
o.~49 

O.l2 

o.64 
o.45 

o.a, 
0.19 

o.4, 
0.72 

0.?5 

0.93 

0.94 

1.09 

1 .. 153 
. 

.. 
·•·· 

1.06 

'1.03 

·1.36 
...... 
1.25 

1.00 

1.23 

1.45 

l'l.!i1 

2 •. 00 

o.,, 
0.52 

0.30 

~o.24 

'" ... ,., 
""• ·"t 

o.,, 
·~o.s1 

o.so 
·o.a' 
0.49 
o •. 30 

o.» 
o .• sa 
0~721 

0-.58 

13:.00 

a .. ts, 
2.06 

!.13 

a.1a 
a.ao 
a .a' 
4.06 

·t-.,41 

1: .• 80 

2.t1 
12.90 

,.86 
}.9, 

4.01 

*Area aa proportion to Gross Cropped Area ot the roapectf.vo Districts. 

5.01 

6.87 

·3-~93 

.4.54 , . .,, 
.,.89 
·5.00 

·1,49 

I 2.28 

o-.69 
I 2.74 

14.2:1 

7.66 

7.41 
6.22· 

,.ta 
"!.:84 

J.!Ui 

2.76 

2.66 

'·22 
1 .• 67 

'1~,4 

0•10 

0.65 

1.00 

1'•'' .· 
t-.:76. 

1.9, 

2.2J 

,_,, 
2.JB .. . f 

2.29 
2 ... 17· 

1.46 

t.37 

1.84 

1.69 

1.32 

i.16 

o.61 

0 .. 12 

0.9J 

1.03 

2.1·; 

sources Government of ~b (India). ~ta.ftigt&SIQ,.+batrsuat a'i;gypjab, to:r the yaars "1961.-1975 .• 

2.02 

2.02 

1.~ 

1.72 

2.30 

2.92 

1.32 

1.6? 

1.81 

2.096 

2.90 

2.:96 
).,04 



1' In!:! II • U'u.~ " Xii;t!!=' G~ :!tit:tUn: ROilitiiit rspa:. : tiitSli-. foro. DSiiO:: j ·a-" j 'Paaa= l$Uii$S 
Year ~ ear thala. der pur na pur · da rur la 

tll#li'l.-.• .L tl ____ .......,.._..._~f-,........,t,c---........-.·•.l'.ln ill , •. nrnn·,..........,,... •. nr.:-nrr..ul,•••·ur. rn ·:n ,, • ,, H. ·•• 

1960-it ass 
1961-62 a84 

1962-63 100? 

1965-G4 956 

1~ 1116 

1965-66 911 

1966-6? 1352 

1967-68 ,,,, 

196a-69 1953 

196g.10 1955 

1970..71 2089 

191t•72 2..fY/1 

1972-73 2015 

1973-74 186a 

1974-75 2168 

10:8 

1tS6 

1305 

115? 

1674 

1459 

1632 

1570 

2342 

2680 

2326 

2749 

2198 

2051 

2276 

*Yiel.d 1n q/heotare. 

. 

98'1 
820 

an 
t14' 

1431 

137} 

1955 

'591 
2302 

2065-

2521 

1916 

212'/ 

t920 

2.140 

1336 

1269 
129() 

1401 

1.569 

1208 

1558 

'1741 

231t 

2346 
2492 

2296 
2504 

2349 
2501 

831 

1002 

S56 

?45 

959 

623 

945 

1269 

1521 

12$) 

1468 

143, 

188, 

1$1 

2070 

........ 

84S· 
1208 

1676 

T1S9 

1925 

l9lt8 

1949 

'S;& 
1S64 

1801 

1484 

15~ 

'"Q 
1968 

2"3 
1815 

2414· ,,. 
2S?4 

3040 

3219 
,,10 
2922. 

2929 

3001 

1241 

12.02: 

98 

1168· 

'l-299 
1,34 .,,,2 
199$ 

1814 

1939 

.204f, 

2'2' 
2292: 

2212 

2566 

1J6f 

1416 

t410 

,,.12 

ma 
1259 

144, 

1364 
13aa 

1174 

1134-

1576 

1278 

1370 

1628 

"'" 1231 
.,., t230 

'1187 1161 

1401 1256 

1491 1510 

1193 1238 

,,:38 ' 1514 

'1839 1863 1.939 

2218 

2278 
2144 2492 

22t4 2,30 

217'1 

2245 

223fl 

2406 

212t . 2143 

a5t) 260) 

. 
2009 

2.061 

1817 ~400 1939 22S3 

1940 24VS 2195 2216 

2141 24oJ 2204 2395 

-~, Government o:t Punjab (India). s~t!;Qt12Q), AJmlD\fls R£'"fll.\18" for tba years 196t•19?1. 



1960-61 

1961•62 

1962..&3 

1963-64 

1964-65 

1965-66 

1966w6? 

1967-68 

1969-69 

1969-70 

1970-71 

1971-72 

197~73 

1973-7t 

1974-75 

1061 14:» 

1072 1590 

430 453 

'1075 1394 

1067 1202 

1040 1258 

880 811 

1280 1440 

1000 1292 

1018 142.5 

1116 1805 

1030 1602 

115, 1655 

1330 1254 

1970 1821 

* Yield tn kg/hectare. 

1344 1352 

125, t390 

433 117'1 

1299 1545 

1158 1512 

1145 2465 

113:5 1411 

1800 1602 

15:5, 1464 

1333 1409 

1721 1,41 

1.535 1833 

1560 167$ 

1.551 1343 

2019 1712 

963 
1160 

139& 

1~;50 

t689 

1379 

t48S 

1558 

1080 

1342 

1345 

1244 

1447 

1348 

1533 

-
1355 

1aoG 

1030 

'f032 

1236 

1299 

1106 

-1086 

1456 

'472 

1427 

2089 
'1,140 

16,9 

1452 

246J 

2052 

24ft_ 

2139 

212:1 

2044-

1858 

2132 

1759: 

200t 

• 
1)92, 

1410 

4]8 

11.56 

'122.0 

12!$0 

1179 

1880 

15&3 

1400 ,,,, 
1298 

1206 

665: 

1~8 

744 

t06J 

591 

827 

721: 

1444 

t3D 

't23S 
13,, 
1374 

1263 

1942 

164'1' 

126J 

1681 

'771 

1318 

691 

15$5 

814 ,,,, 
16,2 

1ltaa 

'1508 

1249 

1698 ,79, 
1866 

t079 
-1636 

893 

1.,18 

125 

1218 

'738 

1.St8 

1564 

1404 
,,,2 
1542 

1477 

1582 

1409 

t373 

1686 

SoUI'C&I Government or PunJab {India) •. ~'tfltlst&sai!a AJ3&\trm$.1i Q&,.,laollilt for the years 1961•191!5. 

1:133-

1391 

851 

,:584 

1274 

1610 

tm 
1627 

1440 

1464 

1SSS 

1561 

1612 

1348 

172J 



. . aiii'aQs..! Anirt!= rrapux.... . J'UI1Ui);" Rosiil~ 1... iroPW! . ttilri$ ,e~ '!liatr;: !ar;g.: Ill ilaii&. mraas· 1 
rr 

Yea~ pur sar thala dar ,_... ca pur· da mr la . 
.Ill .. JI. 

1960-61 1604. 1660 1691 1552 

1961-62 '1431 14BS 1673 1580 

t963-6) 1559 1259 1823 215, 

196~ 19:;G 1544 1732 1375 

1964-65 1144 '1394 ,,,, 1340 

196s-66 682 ,,39 1085 83, 

1966-67 10SS ,,,38 1389 1'375 

1967-68 12.96 142, ,,24 1500 

1968-69 1383 ,,50 1590 1385 

1969-10 1399 1660 1725 1640 

1970-71 1647 1953 1965 1850 

'1971-?a 1687 2105 2.276 2093 

1912~73 1631 1891 2600 W5 

1913-74 1821 2241 231, 2772 

1974-?5 1566 18SS 2621 2339 

* YieJ.d .1n kg/hactare. 

1J1t 

1530 

tai&. 

1456 

1121 

810 

1020 

1220 

1145 

1;80 

1595 

1930 

1815 

1684 

1894 

.IF , :· FI\MJ . :tJ .. II 1.1 • .. - , ... "" .11- i1 .... fl. .,.., ............... 1--~· _...._. 
- 1:!)30 t57t 

,.. 1SS3 1720 

• 1142· IJ10 

- 1507 ,,,, 

- 1235 1114 

,4, 800 1159 

600 1000 1)70 

1000 1333 1215 

915 ,,,, 't237 

1110 150, 1491 

''" taoo ·mao 
1655 2125 2069 

158S 1342. 2642 

a·tsa 3123 2916 

1S14 2.919 2539 

,,~ 144? 1422 1035 

1009 1732· 1S50 1035 

1'557 2313 't646 1076 

1670 \670· 16'10 109'1 

1111 11QJ 110$ 'l223 

• ?6.1 956 1000 

1000 910 1009 1189 

1000 1645 ~250 132! 

1000 1000 ""' 1364 
1000: 1,25 . 1;,a1 1490 

1380 1365 1685 1165 

2000 2.200 2252 ~04$ 

1750 196? 1846 2007 

2466 2466 2192 2281 

2071 1815 19Sl 2071 

source: Goverruaent of Pt.m3ab ( Ind1a) • S;tqt1gtica1 Al?atmot .9&:. JQm.r1ib, tor the years 1961-1975. 



:UeH_*., gf. Cgttgn 1A!9!19iD- ,3S!§9::21i tg_l2&7i. 

" 
,. 
~m- runrm=. IG~ ~tm:\Ui-..' 'lroSTlG~ ' «cip81-"' mm;::" ferozO-. ~ !Jani! • l?at:m: ~ 

tear pur aar tbala dGr' .pur na pur da ~ 1a 
' L P.' •• 1 .0 -•JHI 'l J*?f ,, .. fi H_l lft , nt· '1ft.· .111! : ~ .. J r ••• 

1960-61 187 158 241' 24): tea - a» 306 24S 2:45 24.5 210 
1961-62 180 201 m )30 179 - 297 311 '}2t !21 234 298 

1962-63 1?S 160 267 288 20J ..... 294 ,a& 319 301 232 290 

196~ 1.59 200 2-76 244 1S2. -· 311 364 3·32 -~ 287 '!Jrt 

1964-65 164 214 m so' 169 - 339 345 340 - !532 :322 

1965-66 159 199 266 316 164. 16o 31a ''' ;516 23, 310 311 

1966-67 113 216 279 316 166 169 "' 366 '~ 25()· 314 335 

1967-68 186 232 280 2.98 118 1S4 ,529 4,6 ,a; 261 S27 371 

1968-69 ... 230 - 2:10 • ·• 338 391· 399 300 300 .369 

1969-70 - 265 - 360 - ·- m ' m i.02 324 ~ .381 

1~7t 228 ''' 28, 300 180 't91 ,.,, 416 416 332 ,,,. 399 

1971-72 191 299 28, 299 '173 205 293 43J 416 199 381 lUI 

1972--73 180 332 ,co 288 2.07' 100 349 416 -td6 3.34 ,,, 401 
197:s-74 229 :;66 300 331 207 247 383 439 ~33 .366, 382 430 
1914->75 - 374 -· - - ·- 360 ·431 400 360 360 411 

"'"" 

* Yield tn kg/hectare. . 
sourcet Gove~ of Punjab (Im1a), satis~&s.!l !}b~g!i .2& ~m~a"Q. for tho years 1961•1975 .• 1 



t (--

-,. _l_tsjf*·.-rt.J'# .................... 

1960-61 t78 198 244 241' 143 .. 238 392 187 235' 225 267 

196142. 165 184 235 m 154 - 41o 302. 300 m 220 ?.81 

196a-6J 169 taa 22.4 .as2 ·11t - m 118a m ,,.,. 2ss 2a0 

1963-64 166 184 252 :242 159 - 306 '294 295 26J. ·260 272 

1964-65 166 214 .211 299 161 - )18 272 zag 21'5 2:14 zt4 

1965-66 141 216. 1SO 229 f21· 146 J0a 263 312 229~ ~9 2.61f 

1966-67 168 2:51 191 231 121: 1~11· 311 294 :;13 241 259· 2.17 

1967-68 174 231 22a 231 toa 124 s1t ,a6 sa5 263 294 291 

1968-69 180 262 270 231 120 1SO 338 JS0 ~' 264 237 31.6 

1969-70 180 255 360 231 120 180 ,,, 38()· .339 3fJ 225 321 

19?0-71 18? 298 26.5 232 126 t6t '!96 39, .'18 ;,14 240 318 

1911-72 169 266 266 232 126 '159 2:49 39? ,.,, 281 240 ~ 

1972-n 192 aat a4s 21,5 135: 1?1 299 '"'· .36o 299 m s22 

191>74 1a9 2a1 249 230 1·39 1a4 ·m 325 34~. 299 211 soJ 

1n"-1S 1ao a60 ,oo , 257 1ao 1ao 'as m 29S 300 .:505 so1 
.. !leta' Iii Iti?l'i:iOGre. I, 01 II I 'II l. ··o. ( P l·.r·· ·;1' .• 'n:.UIP 1 if ·"n·· .. ·'llf,ll. J' ··; ·:·u.l*.'rH' 

Souroe1 Gowrnm&nt of ~ab (India), ~-· Abi1a$Si. • .R&, £l5!4Abt 1or the ytaarS 1961-19?S. 



!I: fAA*' 0' S,UgSCWJ! •. l~JQ:61 ,.;$S!· _1zt4-:z2 

,· ·"·~~~ 'ltapti.r- ~s.:: IlosEGi'Q· · 'fia~ tutlila-11 ~'e~i . !ilat.i~' ..• i". 

Paili- ;JiiiG;S Year ~~a&-·~ .sang-
~ .sar tbala der ~ na. gt.Ut·. da .~· la 

_Ill f 1 _Uii . ·n ir . !tlfl .'If ,_, liP &,1 

1960-6·1 3038 3674 ·3042 ·4054 26J9 - 3916 3648· 3596 4128 J?OJ 3679 

1961·62 2869 2715 2649 360f)· 2399 ... ,526 '17J 2111 ~ 2934· 3016 

1962-6, '5487 ,,04 _,1;8 ,,71· 2455 .. , ,,'!;7 1610 2869' 3303 2180 3072 

196~ 302.5 1319 2965 3611 2243 ·- 3591 '2981 '32, "~ 3:511 3209 
1964-65 ,31, 4aOS 3%Z1 4196 2421 • 431, 4188 3414 3921: 2898 ~39 

1965-66 2.95' 319S 2800 95~ 2464 3454 3938 ~ 2.8$'· ,,., 2!)90 S4SS 

1966-67 2714 2191 ;3000 319, 1590 2.035 4000 3169 ,:;,) .2805 %311 2Tl9 

1961.&l 2600· 42.70 ;sooo 3516 1636 :t666 409t 37-zt lS'B ,160 ·4140 3S07 

1968-69 Z/27 31'40 ·21'0 ,,00 1818 2731 3692. .3462 3294 42t4 3150 3289 

1969-70 410S 4473 4164 !S870 3696 4071 3640 4tYIO 4400· 4579 4634 4171 

1910-11 4196 4*¥13 3667 5948 "" 4610 4000 3550 355.5 5500 4610 41·11 
.. 

1971-72 3810 4100 3643 40Tf 1845 3150 4t4J mo 36" 4685 4400 3912 

1972-13 44Yt 4178 4»3 4S46 2150 ,300 S4lt4 4mS 4600 sm 5400 46oa 

1913-74 5909 S909 58'' 5833 2666 5690 51SO 4245 4200 5690 5342 5289 

1974-75 4024 3876 41,2 6624 3862 5804 5Ge8 3851 624, S547 4589 4WI 
-

* YJ.eld 1n Kg/Hectare 
seurcet GQftrnment of Punjab (India). S;!iG1g~&cal 1A!21S':eat 9£ 5:.\m~~ £or the years 1961•1975., 



I&tM.ta: <lmiJiSt ) -,!· 1~1~121~7.5 
... I . ·~urae:s.:, l xmrr:t: u !Gi~ _n JUiiUQ. ·- ftosiiiai='! · · ·-ropa;:· tuaSra: rer6~· urm~ ! .- ' .. r;ati~ · ~b ---an,s-· 

Year pur sar tbala der pur .. M l)'ta" da. ~- la 
••• •• fJJ • I • , .•. il ..... -.. ·u 

1960-61 - .. 894 950 en •• ,,, ,,,, 914 920 930 923 

1961i.62 ... -- 92a 740 922 ,., 934 .983 952 929 925 est 
1962-6, • - 932 T!IJ 736 -- 926 959 761 934 92S 901 

196,.64 - 837 8~ 739 7lS ,.., 841 1S4 763 9» 925 aao 
1964-6, - 1250 1136 12,a 1238 - 1511 11'5 829 1000 991 1261 

196,_66 ,...,. 1000 1090 1202 1205: 1052 1491 1561 sag '"' 957 1222 

19-66-6? .. '238 1001 903 801 1f02 t214 1218 946 9:>7 968 1065 
1967-68 500 t001 1001 1006 901 803 1225 1214 1086 1036 1025- ,079 

1969-69 640 836 905 912 804 12& 9atS~ 1f72 1042 9ltS art 9~ 

'1969-70 - - 130() 1250 1000 755 ~no 1480 1000 10St 940 -~-
19-70-71 - 714 ·1002 9t3 801 8~ 984 925 880 9$1' 1040 910 

1971-12 .. - 1400 1172 950 905 SSB- 1000 fOOO 1035 125S 1056 

1972-73 - - 1080 955 1000 600 829 1000' '1670 .869 1~ 958 

1973-74 - - 12&2 aB2 969 719 1007 969 969 166 1154 970 

1974-15 - - '714 828 861 ffTS 816 861 S76 sa·1 gG6 861 

* Kg/per hectare 
Sourcet Government ot Punjab (India), .sst1s~ts,g;}:; AJ;aGmQ-t_ Q&_ Puna"!! to;- the years 1961•1WS.. 



APPilODXX 

Percentage of area undor B.:r.v. tthoat to tho 
totlll area under vbont 

I I 

<iurda9- -AOr1t.: r "[apur- lu.i1tm.- 'BOiiit- liill•~'~~• _,. • ~a•i •• •e pa;·;a; iJ&ait: ·-s.ang.. ; ati'&:. ""iunJ ab l!:eor Ropnr Ludbl. 
PV sa r tllaln der srpur ana epv nda rur la ... • t f ...... J • w palktU•• 4 ,, .. • Jib 

t9&?.sa B.13 49.02 49.13 49.67 16.81 14.58 57.89 35.01 18.55 40.28 aa.as 34.69 

1968-G9 61.18 65.88 60.65 72.28 35.a4 33.96 79.81 sa.oa S0.77 59 .. ?7 55.73 87.8? 

1969-70 49.18 ?s.aa 69.11 88.23 45.23 43.63 sa.os 62.63 GO.oo 7'1."13 ?t.s& 69.65 

JD?0-71 64..53 76.44 ?3.11 90.00 47.33 40.98 89.65 70.96 44.87 18.46 62.74 G9.11 

19?1-.72 59.67 18.55 85.07 89.6:9 41 •. 44 40.98 91.90 79.04 47.65 ?8.79 74.38 72.55 
197'? ..... 73 55.92 92.33 95.~ 100.0 49.51 57.31 91.30 71.86 70.83 93.10 75.69 79.62 
19'73.74 63.26 91.90 95.83 96.51 49.99 67.14 94.Go 82.16 93,7'1 98.67 81.60 84.26 
19?4-75 60.75 95.00 fD.os 94.50 ao.ns GG.12 99.73 74.64 90.32 94.02 89.89 99.26 

S ourco a- Computod tro:. the data., abstract 
Oovo~nt of PunJo.b (11'141a) atnt1Bt1cal/of PunJab 1969-19?5 



196?-68 
1968-61 
1.969-70 
19'10-71 
19?1-72 
1972-73 
1973.?4 
1974-75 

b ••• p 

&•CJ 
7.~ 

91.33 
28.?5 
60.97 
69.61 
.5.29 
oa.19 

~ercentage of uea unde.r H.x.v ... Meo to the 
total area un<ler Rice 

't.u4ii:C · 'feroZ.' ·· BtlaaiJL: &ana~· 'ititia-"'"''"t;ttift.tali 

4.23 9.62 
s.?S a.33 

a1.as so.oo 
35.95 67.14 
70.83 100000 
?4.19 100.00 
70.96 100.0 
94.28 93.33 

.. 
-

35.71 
66.67 
93.56 

100.0 
83.33 

7.40 
10.34 
20.00 
aa.ss 
54.83 
eo.oo 
67.66 
85.S9 

ana opv n4a ru la 

- -
- 33.33 

:aa.oo n,.oo 
... so.oo 

as.oo sa.ao 
a.s.oo 91.66 
62.80 100.0 
71.44 73.68 

> 

?.31 
9.09 

15.25 
39.81 

.. 

?S.oo 33.33 
97.46 100.0 
94.68 1oo.o 
~3.91 50.00 

14.28 a.77 
9-09 ?.$9 

17.27 13.15J 
38.36 :29.50 
73.33 73.68 
•a. 76 aa. so 

lOO.Q 68.60 
G9.13 70.58 

s.45 
7.53 

ao.33 
33.33 
G9.11 
76.05 
83.26 
84.53 

-IF _ .. df I •r••• 1 a . J 1 • 11 r 1 r reliiiJAIMill'll .. u d . t iilfli 1 11 1 ·"'*'·•• '~ 'rn ••• 111 •• • r J.nrliiM~>Itl; •Jjlr• ' J 1 ,...,..., • ..... a,., .... * • 

Source ._ Oompu.ted f"rom tbe data, G 
Oovernmera;t of Pun.Jab (Indla). Sta.tla\1e:a1 alfltt'aet ot 
PunJab 1969-75. 



tear CJultdao- 4or1t-
pUI' Sal' 

1967-68 1.62 1.69 
1969.69 10.34 8.16 
1959.'10 G.ao 6.25 

19'70.?1 a.O$ 11.42 

1971-79 2.77 17.39 
19'13.73 a.n s.as 
1973.74 a.n 2.43 
19?4.76 3.12 12.19 

Poi'centoge ot a.rea undef" tt.x.v. nal&& to tb<a · 
total area. tandor t.lalm 

• •• '.~u• • - _ I IIIII .... 11 il!l • 
Kapur- Julll'l11- Bosbl- 8oPtU! Ludht.- I' eros.. 
thal.G nder Sl'pUI' ana opv 

3.60 3.31 1.76 2.08 &.26 o.sa 
20.00 12.69 4.54 3.22 21.43 s.aa 
16.66 1a.a1 s.aa a.ae 19.34 11.11 
1.?.64 10.31 5..19 a.aa 14.28 8.16 
6.66 5.33 1.29 2.77 1.08 -- s.oa 1.23 a. sa 14.89 a.a? 

10,76 3..75 3.37 9.70 11.00 5.40 
13.33 9.21 a.63 s.sa 13.82 sa. a?-

G ourco •- CDO;i)Utod tro:1 the data, 
Government of Pun~ab (11141a), .. 

l\PPGNDJX 

··~· .. ···~ .. . 
Bhontl- Sang. 
ftda rur 

- 0.46 
4.16 1.<39 
8.69 4.76 .. G.Ga -. 
s.oo -s.oo 1.36 
6.25 -
~ .. &3 GS •. -4$ 

s 'a'1s~1cal aba tract of PW'llab 1969-?8. 

•• I I li 

Pa~lo- Vunlab 
la 

l.a& 1.62 
13.98 9.59 
15.90 9.?3 
16.29 9.99 
aa.sa 7.29 
4.54 5.16 

- 4.59 
4."(\8 14.91 



X x1 x2 
II_ 'ft I a --

X 1.000 

x1 •0.?01 1.000 

X a •0.,10 .553 1.0()9 

X 

' 
0.736 -.644 -.841 

x4 -.457 .658 .958 

x, .148 -.321 •.YIS 

x6 .913 -~7'$9 -.560 

x7 -.607 .303 .168 

Xa 0.954 .190 -.524 

AppendiX 

COt£1~ Mat£1za 
Pu~ab 

x, X 4 X, 
Ut-1, _ e·• • --

t.OOO 

-- .• 720 t.ooo 
.;gg- •t3S3- t.ooo 

-.128 --.)45 o.669 

-.289 .15' -o.64, 

.m -o.494 o.sGa 

~6 Lr X~ 
. 

I f j -r__ ,11 

1:.ooo-

--.701 1.000 

-~965 •0.640 1.000 



A:;pond.la 

cgmla$&9A ;.zetrix 

aurd.aspu.r 

~ x1 x, x4 ""'·. ... -
X 1.000 

x, 0.169 1.000 

xa -o.042 -o.o26 1.000 

X 3 o.ooa -o.oa& •0.899 1.000 

x4 -o.021 0.125 o.m •0.017. 1.000 

Xs 0.893 -().060 o.oso -0.065 0.029 1.000 

x6 o.m .... o.o16 0.057 -o.(J'f4 0.042 0.714 1.000 

X., -0.634 o.oa6 0.128 -o.189 0.112 -0.603 -o.5G5 1.000 

Xa 0.970 0.071 •!>.006 0.016 0.012 o.oos 0.797 -0.727 1.000 



x, x2 x, x4 ·Xr:.: :J· ~ Xe 
it f Tilt. 

' 1.000 

x, -0.180 1.000 

Xa 0.252 o.419 1.000 

x, -o.094 -o.a12 -o.s,.; 1.000 ... 

l4 o.,,, o.655 o.a44 -o.6EJ4:. 1.000 

x, o.757 ... o.o16 0.369 -0.362 o •. 304. , .• oooi 

x6 0.917 -o.014 0.296 ,-0;660 0-.197. 0~?11· 1.000 

"" 
-0.479 0,.204 ..o.m ~.081 -o.oat •0.385. 0.608. 1.000 

Xa 0.914 -o.096 0.186 0.002 a ... O?O. 0,.660 0.957 -o.666 t.ooo 



Append !a 

~lfAtt.s t•IQ!iJ'J.:ls 

Kapupthala 

~ x1 x2 X x. .x, ~ ' X., Is 
. ' ......... II I 'riP •• .. ·.! $1$. i I 1 :1 f•tP_i _m -,~1 r '1 I trtoo · u·r 

J' 1.000 

x, o.m 1,000 

x2 ...0.422 0.122 1.000 

x, o.1.;z. -o.o29 ..0.362 1.,000 

x4 -o.424 0.111 0.845 -<>.290 1.000 

X, 0.1$2 .o.osg -0.023 o .. o?S -o.015 1.ooo 

x, 0.855 o.425 -0.273 0.142 -o.347 o.o~s 1.·ooo 

~ •0.544..0 .396 0.013 -0.184 0.123 o.a,, -0.791 1.:000 

Xe 0.891 0.3Q5 -o. 276 0.138 .0.594 0.179 0.962 ~.716 1.:000 



~ x, x2 

-~ · t.ooo 

x:, ~.649 '·1.000 

x2 .;..o.635 0.341 .. 1.000 

x, :.0.014 . 0.128 -o.m 
x4 :.o.B12., 0.666 .. o.a12 

X,. o.95S -o.&54 --o.660 

x6 o.ago ..-o.67S .-o.718 

X, ·..a.628 <$.75S o.404 

Xa 0.922 . •0.656 ' -o.665 

Appe!Xltx 

qgrreJe.S&sm Ha!£1iJ 
Jullu:Moa-

x, x4 .x, -· 

_ t.ooo 

. .0.289 1.000 

.. ...0 .. 024 -o.aa6 1~.009 

0.110 .0.913· 0.909 

o.os6 o.6S3 .o.s54 
·o.os2 0.816 0.9t4 

x6 X, Xa 

t.ooo 

-o 70S .. ,.ooo 

0.959 -o.saa 1~000 



.,. x, x· 2 
, aJ ;JJ 1 ·r • .. ••• ,. 1.000 

X 1 o.oaa 1.000 

~ ..0.2!2 0,38t 1.000 

x, o.60a o.m •O.S2.1 

x4 ..0.070 0.572 0.964 

X, o.?OS 0.241 -o,o20 

Xu 0.683 0.429 -o .. 112 

X., ...0.755 O.OZT 0.2C11 

Ia 0.872 o.4t9 -o.ooo 

£9!:AlW!&P1J li!rr&a 
Ifoshl.a.rpUI" . 

x; x4 X, . 
' . Ulll i11U 

'1.000 

-o.ag, 'f.OOO 

o.m o.1,ta 1•000· 

0.656 o.aro . o .. m 
-o.s?4 0.098 -o 493 • 
o.663 0.105 o.saa 

~ ~ lC 8 
•t n r ARI' I it .• - . J!J!.·T'f tu:ratr, '' ., .e i • 1 I 

' 

1.000 

-o.615 t.:OOO 

o.ega ..o.,6aa 1.000 



~ x, Ita 

~ 1.000 

x, -o.641 1.000 

X a -0.170 o.06a 1.000 

x, -0.472 0.306 -o.288 

x4 -0.076 0.249 o.goo 

x, o.6S9 ..0.683 -o •. m 

x, 0.396 -o.6S6 0.631 

X, ..0.46.5. 0 • .513 0.542 

Xa 0.751 -<>.783 -o.,ss 

Appendix 

COE£!l9tiqni.~~ 

Ropar 

X, Kt. X 

' 

1.-000 

-o.~S4 1.000 

-o.oa? -<>.396 1.000 

o.ozr ....0.698 o.aaa 
-o.140 0.575 -o.901 

•0-.14,$ -o.426 o.a79 

·Xo X., Xa 

1.000 

· -o.s6t t.OOO 

o.a34 -o.184 t .• ooo 



~· x1· xa 

~· 1.000 

x, -o.BS2 '1.000 

x2 -0.752 0.,749 1.000 

X 3 0.142 o.oo3 -0.039 

x4 -o.sgo o.690 0.903 

xs 0.884 -0.952 -o.a40 

~ 0.748 -o.az6 -0.128 

7-, -0.250 0.480 0.2.74 

.J:a 0.859 ... o.a73 -0.740 

£qr.rel,at&QQ t:la\r&x 

.Ludhlana 

x,. ~4 x, 

1 000 • 
0.245 1.000 

0.164 •0.742 1.000 

0.237 0.590 o.aas, 

-o .• 219 0.239 .0"44? 

0.:5(54 ....0.594 0.941 

X 6 'a _ · r ·· ]_ u ,· 1, s r llliNil"ll." . I 2 I • • 

1.000 

....0.524 1.000 

0.907 ...0.412 1.000 



Appendix 

cgrrnlatho!! I1alrAJ 

Fero~epur 

. 

l1. x2 x3 X 4 's X 6 ~ l( 
8 

liP Jil . IF • r; • :r .... iiMit1#1 . •· ' .. .. . jfJ I • 

X 1.000 

x1 -o.632 , .• ooo 

x2 ....0.036 -o.ogs 1.ooo 

X,· o.662 .0.391 -o.355 1.,000 

x4 .0.132 0.295 o.s~ -0.155 1.000 

~ 0.866 -o.!)16 -o. 11'6 0 .. 640 •0.194 1.000 

x6 0.938 -<>.175 -o.124 o.686 .0.501 0.871 t.ooo 

Xr ..0.659 0.178 -0.36' -o.:;s36 -o.oaa -o.61:1 -o.?42 1.000 

Xa 0.971 -0.659 -0.075 o.n& -0.133 o •. a59 o.g,4 -o.696 1~000 



Appcn4S.X. 

Cor.t~la;Usm &\Qa 

Bha.tlnda 

' 
Kg x, Xa x, x.4 _X, ~ X, ·Xa 

If_ r ~ ' [ l_lli .- •• 

lJ 1,.000 

x1 -0.75' 1.000 

Xg ...0.421 0.418 1.000 

x, 0.449 -o.540 -o.6?6 1.000 

x4 ..0.,511 0.585- o.got -o.664 1.000 

X, .-o-.120 0.221 -0.194 o.o22 .. Q.,178 1 •. 000 

x6 0.691 ..0.710 -o.540 0.1:55 -0.620 0.261. 1.000 

X, -0.473 0.231 0.118 ...0.093 o.20t -o .. 526 -0.665 1.000 . 
Xe 0.617 -o.;16 -o.34' 0.640 -o.394 0.359 0.824 -o.626 t.ooo 



Appelld.be 

c;2rmlajtgn,r@t!:&JJ 

sangrur 

~ x, Xz Xq. ~ x6 "? Xa· 

·~ 1.000 

x, -o.453 1.000 

Xz -<>.294 0.239 1.000 

x, 0 84' . ' -o.m -o.574 1.000 

x,. o.o14 0.340 0.747 -o.OS4 1.000 

X, o.m -o.oar -o.4S2 0.861 0.002 1.000 

'6 0.784 -o.222 -o.,22 0.681 o.o40 0.72.0 ,.000: 

~ -<>.305 0.164 0.11;5 -o.rna 0.047 -o.'l?} ·•0.70, 'f .. OOO 
' . 

Xa 0.898 -o.412 -o.371 0.78.3 -o.f115 0.741 o.662 -o.3rt 1.000 



Appe~~ 

,g~t&a~ . . 

Pattala 

J. X X ~. x, Xo· X, Xa 1 
n· ,-_ -_-2,__._. 

. ' 

••. I ·q 1 ' - . ~ l .I ·••• a .U II b · 

J 1.000 

x, 0.481 1.000 

X a -o.635 -o.162. 1.000 

x, 0.750 0.041 ..0.685 .1.000 

x4 •0.065 0.!)16 ~.683 ·-<l-.571 t.ooo 

X, o.a38 0.296 -o.?06 t;J.707' ..0.296 ,1.000 

~ 0.870 o.416 -o.59S 9.623 ·•O.t04 0-.922 1.000 

X., •0.265 -o.392 -o.o"St 9·070 ' -o •. 411 -o.321 -o.s44 1.000 

Xa o.a46 o.304 ..0.348 0 .. 6,5 .0.,138 o.as.1 0.940 -o.S?a 1.000 



Appendi.X 

~- x1 x2 x3 lt4 x,. 16 X? Xa 
1 fl u .... , . iF" n 1 y· .. : .a J. 

t& t.ooo 
x:, 0 .. 220 1.000 

x2 0.369 •0.235 1.000 

x, 0.,691 •O.t23 0.644 1.-000 .... 
$ 

x4 0.669 o.,gs 0.736 o.m ,.ooo 
x, o.osg 0.524 0.2t5 0.314 o.sss 1.000 

x6 o.477 -0.416 0.694 o.6S4 o.467 •0 .• 09., 1.000 

X-r •0.250 -o.66o -o.141 -0.124 -o.586 -o.G-g1 0.225 'l.OOO 



Appendix 

~ x:, x2 x, x4 xs x6 '7 Xa 
L I r' 1 ••• ~- 11111 I I •• 111 litU B I .11Jicl ! •... 1 Wllf f 

~ 1,.000 

x,. -0.128 1.000 

x2 -o.o~ -o.414 1.000 
, ..... 
\J\ 
0 

x3 0.575 -0.429 -0.396 1.000 

x4 0.612 o.o1s o.341 o.,,, -..ooo 
x5 0.439 0.617 -0.612 0.300 0.312. 1.000 

x6 0.137 -o.sao 0.192 0.318 0.022 •0.496 1.000 

Lr -o.,30 -o.499 0.578 •0.217 -o.18S -o~soo o .. 693 1.000 

Xg 



Appll1'ld1x 

~Yf x1 X 2 X 3 14 X; X 6 "? Xa 
1. 1 I filii ' ....... dtQU 7 

I • ' Ia! ., -
I(~- ,.000 
x1 0.136 1.000 

x2 -0.231 -0.411 1.000 
~ 

\J1 

X;; 0.485 o.163 ...0.134 1.000 
~ 

Xq. 0.721 0.263 -o.3Q6:· o.,,, 1.000 

xs o ... ;a, o.soa -o.694 0.544 o.a15 1.,000 

x6 o.699 -0.133 -o.286 0,.482 0 .• 182 0 .• 290 1 •. 000 

~ -<>.344 ..0.410 0.637 •0.138 ..0.604 -o.a43 -o.139 t.ooo 

Xa 0.113 0.151 •0.551 0,719 o.615 o ... 7aa 0.764 •0.556 1.000 



AppendiX 

l(~ x, . x, x4 X, x6 X., X a ......,... •V1f1_ I Lua·. ,, t 4 . 1 w_ ••. c" . Ill ' • .. I N 

~- 1.000 

x, -o.03'\ 1.000 

~ 0.012 ...a.2.71 '·000 -X 0.40] -o.21"6 -o.6SS 1.000 \J1 

' 
1\) 

X 4 0.409 o.478 o.41S •0.090 1,.000 

xs 0.546 0.383 -o.671 0,754 0.272 1.-000 

X 6 0.825 -o.034 -0.075 0.385 0.264 0.508 1.000 

X., 0,.2,1 -o.a:n 0.747 -0.435 0.,321 -0.407 o.36, 1,.000 

Xa 0..,636 o.o30 o.oO? 0.219 0.279 0.251 0.837 0.312 'hOOO 



AppendiX 

r.y x, ~2 x, X 4 X; x, ·-·x., X a 
... T g l'llilfll* 

,..._. 11 aD • n 

~- 1.ooo 

x, 0.330 1.000 ~ 

\]1 

\>I 

x2 -o.oas 0.243 1.000 

x, 0.300 -o.YTO -o.m 1~000 

x4 o.43S 0.726 o.sts o.oo3 1.000 

x, o.m o.m -o .. m 0.581 0.544 t.ooo 

x6 o.664 -o.a1 -<>.098 o.633 0.2.fY/ 0.56& 1.000 

"7 0.688 0.142 0.017 o.658 o.6Yr 0.,848 o.so1 1.000 

"a 



AppencU.x 

·~ x, Ia x3 x4 X, x6 ~ 
'111 r n · r• 1J . na:- .. ,,. -

~ 1.000 

x1 0.129 1.000 

x2 -o.043 ...0.338 1.000 ... x, ...0.177 1.,000 
•\Jt 

0.593 0.189 41-

X 4 0.395 0.810 0.022 0.526 1.000 

X, 0.575 0.539 -o.66? 0.515 0.484 1.000 

~ 0.632 0.072 ..0..,211 o.677 o.30S o.ss1 ,.000 

X,. o.a46 0.408 -o.O?O 0.191 0.719 0.731 o.?OO 1·.000 

Xe 



X-'~ x1 X a x, x4 X, x6 X., Xa 
I ... n __ r -~n 1 ·• ._j _.,. -.. •• --

X 1.000 

x, 0 .• 048 1.000 

X a -0.026 0.298 1.000 .. 
~ x, 0.32.7 -0.201 ...0.019 1.000 

x4 o.4S5 0.491 0.,247 o.6Y! 1.000 

x, 0.355 0.665 0.009 0.405 o.6~ 1.000 

l( 6 0.711 -o.2!fl 0.141 o.6?0 0.360 o.aoo 1.,9QO 

X, 0.517 o •. 11a 0.329 o.B39 o.-.714 0.,545 0.144 t.poo 

X a 



X x, ~ 
••• 111'1 

1( 1.000 

x; 0.118 1.000 

'a· 0.,482 -0.029 t.ooo 

x, 0.528 -o.286 •0.641 

~ 0.037 0.1'51 0.074 

Xs 0.404 -o.193 o •. 1o~ 

x6 0.574 ..o.047 -o. 110 

~ 0.523 o.t64 -0.724 

Xa 

Appendix 

cme;L{\~10! Ma$£1! PI , ' 1974-?il 

X, .x4· X 

' Xo 
I ' .... . I. n vu .. .,_. rn 

" 
. . 

' .... - - l II -· 

1.000 

0.,200 1.,000 

..0.290 -o.401 1.000 

o.~4 0,.1,57 ,..().197 ,.coo 
0.763 o .. ,?S -o.,,, 0.450 

~ X .. 8 
r an orr r -~~--, 

t": 
0\ 

·t.ooo 
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