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CHAPTER 1
INTHUDUCTION
) &

SURE FEATURES UF AGHLCULTURAL DEVEIOPMENT
IN INDIA

The foud pusition of Ilndia amlongwith acat of the
developing countries became seversly impaired by the middle
of 19608, As one oritic cobeervedy “7The problen can be
simply stated; the less developed world is .’mniag the
capselity to feed n:se.u',ﬁl The obgervation is surrorted by
the fact that "before the war, the less developed regions
were axporting 11 million tors of grain per year to developed
countries, After the war thelr roles were reversed, During
the sarly post.war yesrs 4 miijion tons of grain per year
moved from developed to less develored world, This flow
increased aversging 13 million tons per ysar in the late
508, In the 60s, the flovw has increased further reaehing
21 millicos in 1961,%2

The developed countries claim that they have to
choose betusen the more deserving and the lesa deserving

———

1 L.k, Browm, "Increasing World Food OGutputs ; Prebleas
and’ Prospects® Egksien ssrisulturslBevers (veshingtes,
U .C. )' Do, 25’ . a'l

2 1nid,, p. Vi,
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countries, For example, Pedduck Brothers, the authors of
w assesaling ingiats performance argued that Indias
is one of the countries which has to be sacrificed for the
soke of more deserving countries, They further argue

that even 25§ of the wheat production of the United States
of Amsrieas, which is consumed in Indls, cannot kesp famine
out of Indle,

kith the exception of the “Pearson Enpcrt"‘ which
concedes that wigriculture (in India) was not neglected in
tho firat three plon pericds® many commentators hold that
the pain reason for this sad state was the neglect of the
agrienltnral sector in the developing countries and meinly
80 in Indla,

Az p baeckground to the study of perfermancs of
agricuiture in post.independent lndis, o brief note on the
performances during the pre.iniependent India is neceasary,
TekiDg 8 lobg &7 years period from 1891 to 1947 biynd hes
foursi agpregate foodgrein cutput inereased atl an average
rate of only 0,118 per year, In fact, during the latter
half ¢f the period the percentage inereass cf foodgraln output
was a mere 0,03 por yaar, buring this pericd, the populetion

L

3 W, & P, Paddock, Faping Jo758 (lLondcn, Wiedenfeld and
Nicoison, 19€8).
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in British Indle, even though increasing at the luw rate of
0,678 per year, was for higher than thaet of foodgrain output,
The population explosion in Indim renlly atarts after 1920s
and during the pericd 1911 and 1941 per e=pita output of
foodgrain declined by 298, This shovs clearly the deterforesting
food situation in India pricr to the independence in |
1947, .

Fo0od problem become a national issue in India
wvith independence, During the British reriocd food scarcity
wes N0 less severs but ucs not given suffielent attention
except setting up of soms senguiry commitieest during the
reriods of sevare tmnu.s

Az a matter of fact, India was actually importing
foudgrains long before imuependence, Thus, during the
years 1944 and 1947, imports of foodgralns were as .
under;7

1944 ~ 1,6 million tonnes

1948 « 1,8 ciilion tonnes

1846 « 2,6 million tonnes

1947 « 2,7 milllion tonnes

6 We do net deny the investaent msde by British Gevernment
on irrigation specla. in the State of Punjad but since
it was very m@ﬁ in the need of 1ndie, we 40 not con.
sider 1t as sufficlent,

V,n, Dandekar, "Foed and Fresdom", Reonomic Series
4 (i&rnnt& m%‘nﬂty), no, & (M), Pe 3o
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in view of the persistence of food crisis in the
ecuntry, the government tuck it up as a major netional
problem and sttemplted to solve it through development of
agricuiture,

Agricultural preduction showsd distinet improvement
cver the plen pericd (1951.566), The cutput of foodgrains in
1956+56 at 66,63 miilicn tonnes were nesrly 11 alilion tonnes

above the production level of 1940e50, (Table 1.1)

ATea 1N LNcréase Produce Lnereass Y1eid Lhc- Inpo-. Per
Year million or dee. tion or dec. per rea agita
HA reage in million rease in HA  se nz.u..

sren tonpea m, tonnes(kg) or ion avalla-
dec. topnnes bility
rease of
in Ay foed.
Hiad grains
l/
F6 O I ) 1 a6y (61 _(7) (&)
1949-50 99,28 - 54,92 -  B&3 - 352 -
BOL,81 97,32 1,598 50,83 4,08 528 «31 4,80 39,8
Bleb2 96,96 0,28 51,99 1,16 536 14 3,86 384.5
5253 102,06 5.10 59,20 7.21 £80 44 2,00 412,6
5354 109,06 7,00 69,82 10,62 640 60 81 457.8
54-55 107.86 ¢1,20 68.84 ~1,78 631 «9 «70 444,0
55,56 110,85 2,69 66,58 «l,81 6083 ~20 1,44 430,7
56«57 111,14 .59 €9,80 3.33 629 26 3.58 447.,1
5758 109,48 1,66 64,31 «6,55 587 <42 3,17 408.8

se0s



Table 1,1 contd,

(7)

(8)

(1) (2) {3) (4) (6) {6) (9)
196859 114,76 6,28 77,14 12,83 672 85 3,81 468.,3
59-60 115,82 1,06 76,67 X7 662 «10 5,06 442,68
G061 115,68 =,2¢ 82,01 5,34 710 48 3,49 468,7
Ele62 117,23 1,65 B2, 70 .68 705 « 5  3.64 460,9
62063 116,00 «1.23 78,45 « 4.25 676 27  4.50 443.8
63-68 116,25 .25 80,24 1.79 630 14 6,27 452.0
64468 117.53 1,28 80,00 8,76 757 67 7,46 40B.1
6666 116,40 1,13 72,26 ~16,74 621 ~136 10,36 408.1
66-67 116,01 «1,30 76,00 3,74 660 39 8,87 40l.4
67«68 121,48 6,30 95,10 19,10 783 123  5.68 460,2
62460 120,04 «1,00 24,00 1,20 781 2 3,87 4851
69«70 123,87 3,83 82,60 6,60 BOBE 24 3,63 A55,0
7071 123,31 «.26 108,44 8,04 872 €7 2,08 469,0
71+78 112,62 «,69 105,16 ~3.28 858 -4 A5 467.4
72«73 117,42 +5.20 95,20 ~9.96 BlL w47 3,61 49¢.5
73a74 126,12 8,70 103,61 8.41 821 10 4,87 448.5
Source; (New Delhi, Ministry
' Agriculture, Sle
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The turning point ceme in 1953.54 with a pesk productien of
69,82 milllop tonnes of foodgreinm, ODuring the plan period the
imports of foodgreins were considerably curteile,

As a result of a spirit of complacency on the basis
0f the achiovements of the First Plen in the field of foode
graina cutput, a ygood deal of which was due to good weether
and lerge cuverage of reported area . s target of 76,2 miillion
tonnes was lald down for 1960-6l, Jhe last year of the Second
Five Year Flasn showed an inerease of 155 over the then
expected output of 195656, that is 66,04 million tonnes,
vuring this plan the terget was excesded end further went to
82 miillon tonnes in the yesr 1080.61, This target was on
the basis of populetion growth, But it is found that the
asstmed population growth rate turned out to be an undere

estimate, iOrecver;, the year to year fluotustions reduced

| per capita net avallsbility from domestic scurces and as a

result the price increecsed (table 1,2), And as s result,

the import has increased to 3,49 million tonnes im 196061,
with the experience of the two plans in view, the

Planning Comalssion observed that in the schene of developaent

during the Third Plan (1961.6G) the first priority necessarily

belongs to agriculture, The dest year from the point of view

of performancs which witnessed a record production of 89,60

nilliop tonnes was 1964465,

But the ovarall performance of the plan had gone
down due to drought conditiocns in 1965.66 and the country
had to iaport 10,36 million tonnes of foodgrains,



Year “From Domestic From LEpOTtS  L0dex OF wiolesals

Sources prices of cersals

(5% MR -3 T MR ) M (€3 M
1950=51 30449 30,6 101.8
196152 £09,8 24,6 101,8
19582-53 336,32 12.6 100,0
1953«84 JBl.8 §.0 97.8
1954=55 36841 3.7 78,8
1965-56 361,6 7.9 75.5
1960657 363.8 2046 96,3
1L967=58 331.3 18.2 100,89
1058«59 371.8 20,8 106.8
1959«60 354,86 278 104,1
1960.61 70,7 1843 104,1

- o

the Net Production « Decline in
* eol, (B) = O TTment stock

Source; Leproduced from N.K, Chandra, *Issues in Foreign
y Aig and Trade in Economic aﬁxnm, State
fox_the Fourth Five Xear PlaD, 1969, p. 189,
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Three consesutive annusl plans (1966-1969) were
implemented after the Third Yesr Plan, Jhe irrigation,
bigh ylelding variety, fertilizer technology package were
introduced in agriculture in the country, As e rosult of
new technology further zided by geod ralns foodgraln
production rose up to 925,08 miillion tonnes in 1967+68, The
import of foodgreins come down to 3,87 miliion tonnes in
106869,
| Speclal ettention was devoted to multiplications
anﬁﬁ distribution of improved seeds during the kourth Five
Year Plan (1965«74). The year 187071 showed & record
produetion, unly 0,45 milidon tonnes of foodgrains wvere
imported during 1971.72, but in the subsequent year the
Smport bed gone up agsin,
Various progroemes alplng at experiments at differant

1avola‘vnre introduced during five ye:r plans,

| Indiats Qrow More Fogd Campaign, initiated in
1847, ﬁas the nstionts firat developmental adventure,

| It moin objective wan to encourage and assiast
cultivators in increessing the food preoduction, Great emphasis
was placed on bripging the idle iend under the plough,
| in order to have an integrated advznce ib all
srheres of viilage Jife, on organisation of Comsunity
Oevelopment was set up during the Firat Five Year Plan, which
nocw covers the wiole country, Its aim was to achleve rural
develorment through people's participation, initiative and

ep-operation,
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in 1957, the Ford Foundation tesm, suggested for
intensive #fforts for production in certsin selected dise
tricts vith & combinetion of all the technologloel improvew
ments and concentration of more power and resources, JThis
is knoun as lntensive Agriculture vevelopment Programme
(XA0P),

The extenslon of I1ADP progresme is Intensive Agri.
culture 1’&#&& Progroume (LALP) which was expected to lesd to
growth in output amd productivity of some important erops

such ag wheat, paidy, millets, sugercsne ete, The number
of LAAP diatriets wore five in 1987 uwhiceh come to 117 in
1966467, 7he packsge lncluded use of fertilizers, seeds,
implenenta ate,

The HYIVP was lsunched in the kherif season eof
1966467 v&n gelected areas, 1t snvisaged popularigation of
the LYV of g;mﬁy, vheat, malze, jowar snd bajra over falrly
lerge ereas, Yhis progrsame was based on the experiencs
gained in the 1ADP, vhere the fammers appiied improved
pragtbees to attaln higher level of yield, They succesded
 4n increasing the productivity rate by about 50% over normal
yum.a However, after some time the yleld responss rsached

8 ICAB, Agricultural Xsar Hook (New Delbi, 1970).
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a plateau ana in splte of bent nffcrte and eare the yield dig
not show any spprecisble increase, This led the agricultural
sclentists to probe the matter in depth and, as c result, the
point emerged that the exiating stralns of various varieties
of crope d4ld net have capacity to sbsordb and convert higher
duzes of plant food into greins and this was considered as
an important limiting factor, FEfforts were already under
way to break the barrier any fortunetely, some promising
varietios were ildentified ana develored to absorb higher
éozen of plant food and convert 1t Ainto grains at a higher
rate than the known strsins of the verieties, 7he present
atudy nims ot observing the spatisl distribution of KXYV

of cersals under dlfferent environnentsl, institutional

and technologicsl conditions, |

The Indian Council of Agriculture Researeh (ICAR)
had tried to svolve and introdues improved verieties of
geed in India, The sfforts during pre.indepsndence period
vere confined to two main eropa, viz, rice and wheat, Other
foodgralns were grown chiefly from traditionsl varletles,

out of more than 1,000 varieties of rico cultivated
An Indis, about S00 improved varieties giving 10 to 208
higher yield wers evolved and released in differsnt parts of
the country before 1“6.9 Wheat improvement work started with

e

9 ICAR, Gaudbook of Agziculturs (New Delhi, 1966),




11

the pure line geiections in the beginning of the century,
later on untll the thirties, enphasis was lsid on evolving
better quality and higher ylelding ccraiu.a.. The varisties
.uve;we& becans suscertible to disease, particularly rusts
and mmuts, Jherefcre, smphasis shifted to evolve disezse
reaintant verieties, About 10C varisties of improved wheat
possessing desirchble characteriastics were recosuended for use
in different racians.m

These improved breeds belonged to the tall cob.
ventional variefies wbich rre adepteble for low or aversge
fertility conditions, uncertain woathar am puor water
availability snd control, Hany of thess varieties sre
resiatant to endemic Gineases snd insects end suocesafully
compete with weeda, Ageinat this, the wesk snd tall straw,
high tillering plants, lofte maturity and long droeping
leaves mate them unsultable for modern ggricuitural prsctices
under intensive faming ~ondltiona, Applieation of high
doges of fertilizer on the traditional varieties led malnly
to vegetative growth and lodging rather than ipcreased
yield,

lideb Xislddog Yeristies QLX)

Earilier under the joint progrssme conducted by the
Food and Agricultural Organisation (FAQ) of the U.N, and

10 S,P, Khole, “.heat Vorieties in Indls®, JCAR Technical
gnjletip, o, 18, Fsbrusry 1968,
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the 1CAR, initisted in 1950, attempts were made to svolve

HYV of rise by erossing Japoniep and Indlan varioties,

Becauss of the difficulties in getting a wide spectrum of
recomnendation, only one or two rolaased, ADT rice ovolved
under ttzia‘ preograute turses sut to be en cutstanding
stiaty.n The variety, which recorded substantial improvement
in yield, is nov widely planted in the Tanjore diatrict of
Tenll Nadu state, However, efforts to evolve LYV oGfie

tinued,

The kalze breoding Scheme, initiated in 1957, vas
the first centre.ztate ao.ordinated recearch improvenent
project on cereals in Indfa, The basic objective of the
schame were to develop high ylelding, adopted hybrids or
composite varieties aslong with sssoeiated technology, The
headquarters of the project for maize, is located at the
inolan Agricultural Kesearch institute (IARL) and research
is conducted st 17 stations in the country in different
ecological zones, Breeding materials heve been obtained from
all mslze growing regions of the world and thelr performances
under Indian conditions have bsen evaluated in 1961, four
malze hybrids were relessed by this programme and utilized
for commercial production, Ihree types of these addltional
hybrids were spproved for relesse in 1963, By 1971, ten
hybrids and six composite varieties of malze wers released

e

i1 In sdcition, other varieties, produced under this bree.
alng pzofrén include Kelinla and Mehsuri wnich are
plented in Malaysia, The Jatter variety was further
developed in Malsysin with Japanese assistance,



to farmers,

The work on bajra atarted in 1963, is co.ordinated
unger the All indla Cowordinated Hillet Improvement Projects,
with its headquarters at Jemnsgsr (Gujarat), The project
rroduced two hybrids which releaged in 1965 and 1966, Since
then other hybrids have been developed and released,

The Co.ordinated wheat Lmprovemsnt Prograume being
co-ordinated by the IAKI, Nev Delhi, begen in 1961, Previously
an increase in vwhest proguction uas severely limited by the
characteristics of the vorieties in use, Uvwarf material froa
Hexico provided the beplis for a breakthrough with the
introductlion of geveral iexican veristies of wheat, In 1963,
the co.ordinsted progrexme gathered nev momentum, The varieties
tested included Mayo 64, Sonoré 63, Sonora 64, Lerma kojo 64,
and Line 8154, On the basis of the data c¢ollected in Central
Variety Release Committee approved the relsase of Lerma Rojo
64 and Sonars 64 for general cultivation in India, In 19685,
250 tons of Sonars 64 and Lerme :0j0 64, in the summer of
1966, 18,000 tons of Sonera 64 and Lerma 64 seed - both
red graln varisties vere importsd from Mexico and planted
widely, Meanwnile, by making use of the introduced germplass
An the breeding prograame, piz smber of white seed strains
vwere released - Kelyan Sons, Sonsllka, Chotti Lemma, Sharbati
Somara, Safed Lerma and PV 18 for aéopﬁan in 4ifferent
regions, These latter adopted dwarf varieties had by 1869
completely replaced the eariler Kexican varieties in Indla,
The breeding programne were greatly expanded and a large

L
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nunber of Indo-Mexican crosses ave in ditferent stages of
dovelorment, As o resuit, two new "triple-~dwarf? wheat
varieties were relessed in 1971, work has also been intensi.
fied to develop virieties and associated management practices
for whast pm&uctian on non-irrigated areas; which secounts
for over half of the ares under wheat in Indls, |

The All Indle Co-ordilnated hice Iaprcvaaht
Project (ALCHIP) with head.uarters at liyderabad was initiated
in 1962, The project cotuslly sterted functioming in 1964,
The introduction of bigh ylelding dwarf varieties snd
breedin; materis) from Telwan and the International Kice
Kegearch Institute; Phillppines, greatly snhansed the oppore
tunities for increased production, Talchung native I arrived
in India in 1963, it vas, however, released after conducting
field tralls for testing ths adsptabllity in 196667,
Subseyuently IR.g and IR.D developed in IREL were introducsd
and relessed in June 1966, These exotie varieties dus to
their susceptibility to diseane and poor scceptance by the
consuner were not widely esdopted by farmers,

in the light of the sbove propesitions and review
of development, the followlng hypotheses are prepsred to be
tested in this study;

1, Agro-climatic factors play a predominant role

on the ares spread and yleld per nnit of land
of different erops,
2, Yield is 2 pajor component of agricultural

growth,
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3+ Share of area under bigh yielding variety
leads to substential increase in yleld rate
and gutput,
4o The apread of HYV depends on the oreration
of the following factors and their inter.
setions, |
(1) Ciilnatic factorss sol) texture, porosity,
permeabllity, degres of weathering, normal
fertiiity, salinity, stoniness ote,
{41) Technologlecal factors in irrigation,
fertilizer nnd mechanization,
(111) Institutional factors like the proportion
ans pattern of land distribution, agrieultural
lebour, soclally deprived pcpnlatiql..
(2v) Literscy, |
(v) Level of agricultursl income of a dlstriet,
8, The spresd of HIV of different ¢xops is also
influenced by the pattern of the relative cost
of praduwetion,

X

PATTERN ANDO PACE OF AGRICULTURAL OEVEIOPMENY
IN PUNJAB AND HARYANA
A study of the performantice and posteindependence
Indlan agriculture shows that there was no significant
change in the production of foedgrain output during the
period 195255 and 1960.72, Table 1,3 gives a statewlse
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break up of growth rats of foodgreln output during the
period 195865 and 195062 and 195062 t0 196072

rable 1.3

b X ,

g punjeb 347 8.0
3  cujarat .02 744
4 Hhysore 3.1 249
5 Hajesthan 2.8 | 3.4
& Medhya Praodesh 3.8 ' 14,6
7 lcharoshire 2.8 wl.2
8 Bihar 27 1.1
® Kerala 4t L8
10 Andhra Pradesh <7 § b 9% §
11 Uttar Pradesh 1.3 2.8
12 urissa 1.6 1.0
13 Assem 0.6 1.3
14 Vest Bengal 0e3 | 3.8

All India 247 2.7

Souree;s 5.K, Fac and P, Patnalk, Unpublished Paper.

) i

punjsb, under reforance here, measns pressnt PFunjab,
18 R arvenh and part of Elmechal Pradesh,
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An inter.stiate comparison suggests that except
in Punjab ana wujarst, there wos no significant change in
the growth rete of foodgrein ocutput during this period, For
Gujarat it 12 obviouszly Gue to its low base, UWe are here
interested in studying the performance of Punjab which had
eeguldred the Sop position in the second pericd frum third
position ip the first reriod, The performance of Punjed
shows that not only it topped the itsf, but it had registered
an increase of more thon doublie of 1ts annual output growth
rate of the previcus rericd, Punjeb's anmual foodgroins
© output growth rate atood at 8,06 An the second pericd while
thet of oll Indis was onLy 2,7». The tremendous suecaas
of Punjsbts ggrienlture draws our attention amd induces us
to meke a specific study of the state, hady scommists by
the end of 60s agreed that whatever iittle achievement of
indian econuey hed in its modernisation progreamme of agri.
eulturs vas msinly in the States of Punjeb and Harysns,

Ahather reanon for taking this region for specifie
study is its hiastory of agricultural deveiopment, Punjsd is
the only stats which shows a significant positive pere
fomance,

The main resscr lies in the fact that Punjed
has better irzigation facilities than the other states,
puring the British perlod s major pert of publie invest.
pent was spent on the irrigation of Punjsb,’ Although

13 h.C. vutt, kconceic Llstory of indis (New Uelhd, 1970)
Y0k I.Ift’ ! ’
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a larger rart of irrigeted land and irrigation facilities
went to Pakistan at the time of independence still Indlesn
part of Punjadb had better irrigation faeilities than the
¥ on the otner hand, the agricultural
inportence of Punjed influenced the Goverrment of india to
- dullé up new irrdgation faciilties,

Several institutional and socio-econamic Lactors
vere also responsible for the development of agriculture
in Punjsb, Ihe lahalweri aystem of land gettlezent had
conferred land rights to the willage comnunities and in
spite of the exiatenne of scae big sbsentee landlords in
certain pockets, by and large, the land was self-cultivated,'d
The partiticn and consequent refugec ressttlement led to
the broeaking up of some hig estaten of former landlords
who migrated to Pakistan, 7The varlous land reform legiale.
tions after independence resulted in terminating the superior
rights and i1 many Cases ensbled the otcupancy tenants to

other states,

becoxe full ouners, However, there is evidence to suggest
that thege legislations also sngouraged many abaentes land-
lords to oviet the tenants and resume land for so.called
selfe-cultivation, Nevertheless, self.cultivation is the

14 V.KeF,V, Rao, "Agricultural Production and Praduuuty
during the Plen Pericds*, 1
s January-March 1962,

Se Bballa, “Punjsb Eco Growth and Prospecta®,
M Sate T3 Centre for the Study of Regibnal

Developaant, JAU, New Uelhi, 1976, (unpublished psper)
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predoninant mode in Punjub and 84.15% of the lend is wholely
owned or self.operated and only 9.67% As partly owned and
partly rented in Punjad and that in Heryans is 84,408 ang
10,208 tasgmnvalr,m

As a result of the developaents mentioned above,
the rroduction ana srea of cereals are inereasing,

In harysna emong the cereals, ares under rice,
nsize and whest is 1:15:@31!:@ while that of bajra is more
or less same since 19850.5l, Area under graom hes declined
from 1,543 thousand hectares in 196061 to 993 thousend
hectarss in 1973.74, which results ip total decline in ares
under totol pulses (Graph 1(a) and (b)), But as a whole,
arse under fwdgiainn is found to be always 4n an upward
trend (mee appendix 1),

Area under rics, malze and wheat iz Funjab shows
ab upward trend while that of jowar and bajra dowdward
trond, Area under total pulses has declined very sharply,
As & whole, we find crea unier foodgreins has gone te 4,009
thousand hectares 1n 1972.73 from 2,838 thousand heetares
of 195051 (ses appsndix 11),

production of foodgrains hns been found to be
highest in 1970-71 in case of liaryana and in 1971.72 in case
of Punjab (Graph no, 2 (a) and (b)).

The peried of the present atudy ia 1964-65 to
1973«74, The startin; point hag its Amportance of being
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the initial yesr of the inception of green revolution in
india, Both the states show en upward trend in produetion

of total fcﬁdgmim and it is some in case of all cersals
except natze, After this year, there is noc systemstic trend
in produetion though the ysar 197172 shows highest production
in ¢ame of Punjad and 1970+71 ahows highest in case of
Horyana, In some steges of the study the year 197071 has
been taken as the point of reference because the relesvant
data are avsllsble only for that ysar,

Vata beyond 1973-74 iz not avallable at the time
of the study wms in progress and so the latest year has
been chosen as 1973474 without definite criterion of
choics, |

in same of the exercises in the pregent study we
heve teken 1068+69 as the laat point of the reference taking
196465 as the bage and in certaln other exercises 1968.69
hag been taken ag the atarting point of referencs, This
has been dons to overcome the eenutraintu of the data
avatlsbiliity, |

11X
THE PROBLEM AND SCOPE OF JHE STUDY

The study basically aims at exmmining, first,
the apatisl variation of HYV of four crops in the States
of Punjed and Harysns, snd second, the ﬁrmtmat technolo.
glcal, environmental and institutional fectors on the
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extension ot nigh yielding variety M r.hne, ahoati malze and
bajra,

l DISS - }

The present wurk has besn divided in five sections,
Firat section deals with the effect of environuentsl factors,
vig,, 8cll, temperaturs, meolsture etc, on spread ond yleld
of rice, wheat, maize and bajra, This has been studied in
time serles and emphaels has been lald on the change of ares
end yleld during these polnts of time, Thornthwsiters
moisture index as modified by Subrasmanyaz and carmr? has
been used here, The spread of the crop is discussed with
the climatic zons of pPunjedb and Haryans, At the asms tine,
the yield aspsct iz also taken into considerstion,

In the sscond section, it has been tried to ses
the role of yleld in ggriecultural growth, Ihe decempositioa
method of Minhes and Yd.dhymthﬁn is used here te find
out the effect of yield on agrieumltural growth, Ihis method
askes possible to quaniify the effects of various componants,
suantification is neceasary for inter.district ccaparisen,

The yield or produetivity of a reglon depends
upon many factors, not only om high ylelding variety, nq._
role of high ylelding variety srea on produstivity is being

Do.B. Carter, "Climsts of African and lndian secording teo
17 mo;nthﬂtﬂn 1948 Ciensifieation®, in A, Krishan and
Mukhtar Singh, “Soil Climetle Zones yin nolattm to
Cropping Pattuu' in ICAR, Procesdings . S

Minhaa and Veldhyanath mrwth of Crop output in
8 India, 1951-4% 1958-6.!‘ :la P:ait Whur, .a,_}!

Pe 80s xxcsgwmz NT TR
Cw
xx(ti)‘lv\w—as(‘\\’l G- 39233
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dlscussed in Sectlion IX1 with the help of prineipe) component
analysis method, Ihe other independent factors along with
HYV ares are smount of nitrogencus fertilizer, irrigated
aerea, nechanization and soil cheracteristics,

After finding the poaltion of HYV on productivity,
a multiple regresslon snalysis has beel worked out on LYV
taken as a dependent variable with 8§ lndependent varisbles,
These independent varlisbles can brosdly be catsgorised into
enviropmental, technologieal and iustitutional, They are;

Y = Porcentage of HYV area to total cropped ares,
X = soil rating index,

X, = Percentage of gross ares irrigated to total
oropped asrea,

= Tonnage of nitrogencus fertilizer per 100 hee
of gross areas Lrrigated (GAl). *

e Bechanization Index
x5 » Yield per hegtare in money tems

I, = percentage of agricultural labour to total
agricultursl worker,

x_, = Percentage of rural Scheduled Caste to tstal
rural pepulation

5 = Percentage of sducated and literate population
to total population,
The last sscticn mainly deals with the dlistribution
pattern of KYV of riee, whest, malze and bajra crop in a
time series taking district es a unit, The role of irrigation



has also been discussed An relation to the distribvution
pattern of HYV seeds, Thereafter an index has been deduced
at both the points to cheek the change of BI# of different
erop area to total eropped arsas, .

The dlstribution of differaent fectors are portrayed
on the maps with the help of chloropleth technique, The
distribution 1s grouped mostly to four dategories on the
basia of mean plus mims atanderd deviation of it =

R _BTLSL NOGLER O S Gk
Gyudhes in the Fleld

Baving briefly discussed sur problem, it would de
interosting to iknow the empirical findings of some of the
atudiea in m: context, Un:mtwiataly, the studies referred
to 4o not have a specific theoretical Lrsmework, Thess
studies hove soncentrated on particnlar Andividual components
of modernigation viz, fertilizer use, pesticides, nev seeds
ete, These studies have ¢xmpined different aspects of the
problem and cover o nusber of disciplines, Attempt has been
msde here to limit this reviev to anjor problem sreas, vhich
ere more relevant to this atudy,

Shzs ol INn

Most of the studies have rsvesled that the size
of the farm was positively assuciated with the seceptance
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of improved sgriculturel praetlces.m Lionberger and

f:oughenmrzg

have reported that large farms encouraged the
use of improved ferm practices, According to the suthors

a ‘eritica) minimumt size of farm was necessary for the
successful adoption of improved farm prastices, On the other
hand, ﬁao,m‘ clailnei some aspects of modernisation viz,

adoption of high ylelding variety ic size nsutral,

Fara incame i sunother important factor 'ﬁaich is
ralated to the adoption of improved farm prmﬁm.m it
has been observed that s reciprocal sause and effect
relationship 13 likely to exiat hetween income and accertance
of improved fam practices, Lcweyer, Desal and Sharme
did not find any significant difference in gross incoeme
betwesn users and non.users of fertiligers,

19 P,V, Blanckenburg, “"Progressive Farmers .nc their
shan 1n Agricnl al hoeoxnizat:.on' I )
' , 1972)¢

- , ) ‘n‘ %
.h. Choudhury 7YY "5ccoptanon of Iuprn'ud
A;rlcultural Prucuau and thelr Diffusion smong wheat
?rou;u in Pall Distriet of Hajasthan®, LJAR, VOl, 21

1966 »

80 B.F, Ltonboucx and C.M, Coughenour, "“Secial 8tructure
and Diffusion of Farm Information®,
Agrieultural B:gcrhout gtation, co age oi Agr eultm,
ssourl, 1987,

Hniurﬂ.ty of
21

28 K.M, Choudhury and M, laharsja, 9p, cits
O.K, Desal end s,M, Shama, *"Technological Change and
Rate of Diffuston®, LIJAR, vol, 21 (1966)



A nusber of studium indicated thet the cultivetors
having irrigaticn focilities tend to asdopt improved farm
practices more than the cultivators without irrigation
facilities, Desst end Sharme,” founs no significant
difference 'S.n the erigaticn facilities avellable to users
and non.users of fertilizer,

Education

kost of the studles indicated that sducation and
the adoption of improved ferm proctices were positively
assoclated in a algnificent nanmr.ae However, a few studies
revenled that education had less influence cn the adoption

of improved famm prmt.teu.g?
A aspessaent of the different statistical methods
used here 1a given along with the text,

data.koas
The pressnt study 1s entirely based on setondary
data, our sources are publications of ¢ifferent governzent

egencles, viz, Statistical Abstract of Punjsb and Haryuna

24 i, Hodgden and L, Singh
R&OZY »
DK, Desal msnd B.M, Sharma, 9p, Q3%

{rora Foundation, New Deihi)

26
s4t.y and NCAGR
2 320’ (New Delhi)

27 U.K., Desal and Bk, Sharma, oD, Shie
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publiahed by the Directorate of Eeonomlics snd Statistics of
roapmuvi Stete Covermments, sFertilizer Statisticst published
by Fertilizer Assoclation of indla, and Census of India, The
Statistical Abstract is the main scurce of the data ugsed in
the present atudy, Generally, the ressarchers feel sceptical
about the rellsbility of this secondary data, Ve must examine
ito reliabiiity and llmitations in the context of our study
before sttempting for further enslysis based on this data,

As it is beyond the capasity of individuael (at this level) to
go for prinary data and hence one provesds for the study with
the inherent llmitaticns of this dats . 4in approximated
reliebility from hoving any very definite conclusion,

The statisties of ares under different erops and
ares irrigated sro toxen from Statistical ibstract of the
State Governments, OState Government collects this sort of
data through primery reporting sgency viz, ‘Petweris, which
i5 an integrated part of revenue administration, 7The basis
af their collection is not untfom.m Sﬁspu:;u regarding the
relisbility of petwaris record is common in Indle,

The data on irrigated areas suffers fros unders
roporuns.zs Irrigated area csrries more revenue and there
18 s» obvious tandency of underrepcurting to svold revenue

payment,

- -

o8 Srinivasan and Vaidhymthan, wagriculture and Statis.
tics" in C,5,Reo
(Calcutts, July 1972); Vole 1, Ps

29 Ibld., pe 37
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The proportion of srea ana production of different
erops in aifferent atoten covered by crop cutting estimates
is not uniform,%® gds coversge has, however, besn increasing
over time and in the cese of major cereal crops practically
the sntire cutput is currently estimated by crop cutting
esperiments,

vata on the area covered by high yielding varieties
of the major cereal crops ie furnished annuslly by the
Stete aAgricultural departuent which in turn ia reported to
be on the basis of the sasessment made by the field
itsau.ax

The bauls for the sstimates provided by thi
administrative departments is not very clear, They are
obviously not estimated from ony systematie curveys, It
is believed that, in genersl, the assessaent is derived on
the basis of norms that of the guantity of improved seeds
releasod and the averege seed rats per hectare, The hybrids
and other laproved sesas that are produced, marketed by
organised ageicios vwith thelr scientific names, Therefore,
this might be 2 relieblie source, But in cese of wheat and
rice, whers the improved sseds cab be produced by the
farmers themselves, such sstimates can De quite unreliable,
The only satisfactory wsy to get rellasble sstimates of area
under improved variety of seeds would be through the surveys

aa Ib’sdu’ P. 39‘
3L Ibide, ppe 50-81s
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like the one conaucted by Progromms Bvsluation urgsnisation
{PEC), But PEU surveys the HYV crop on the State level,
Therefore, kuowing the sbove mentioned constroins, we are
bound to take the data published in Statistical Abstract,

The fertilizer dsta from *Fertilizer Stetistice®
publighed by Fertllizer Assoclation of Indla is also from
the Government reports, Like in other cases, a major ilmitstion
of the fertilizer statisties is that 1t does not give anv
accurate idea of notusd eonsunptiocn in a perticular ares,
The ptatintles glve only ap idea of distribution at the whole.
sele level at that ares, = apsrt from the fact that this
mey differ from the sctual purchases by the farmer, there
is also the possibilit; thet what is recordoed as having
been dlstributes in & particular area may not at all be used
in the game ares, It would have been very helpful 1f
Tertilizer on aifferent crops with verious irrigation fecilli.
ties 1in different districts would have been avallable,
Moreover, more detalled data on the timing and quantum of
fertillizer used for different crops district.vise is quite
necessary tar this kind of atudy,

Data for agricultural lebour, agricultural culti-
vator and scheiuled caste population are taxen from Census
of India 1971, Censug of Indis also is not free from

certzin iimitetions,
In India two methods « tcanvassert! and *householdert

32 1bid., Ppe 4050,




29

' are followed at the time of toking census,enumeration,
Unﬂix the tcanvassert methed the envmerator approsches
eVery housebold and records the answor on the schedules
himgall sfter sacerteining the porticulars from the hesd
of the household or other knowiedgesbls person in the bouse.
hold, Under the ‘honssholdert methed the emmerator dise
tributes the census schedules to each household in his
jurisdiction snd the heed of the household is sxpectsd to
£1l1) the answer for all members of his household and the
enumerator later collects back the acnswered scheduled scon
after the census is over, Without going to the merits or
demerlits of esch of these methodsy it has to be recoghlzed
that 30 countries where llteracy is still low, the
tcanvasaert method Le the only practical method, Even the
enumerator sometimes cannot go fram homse to houss dus to
leck of conveyance facilities, dus to negligence and also
to some extant the villege people refuse to tell ahout
the details of the schedule,

33 s.c. srivum, 'India cmus 1n ?uapacﬁvw,
BN a5 Census O .(Ewﬁo ’




CHAPTER IX

AGES-CLIMATIC FACTULES IN RELATION 70 AREA
ARU YIRELD

in a spetlal study of agricultural growth the
anslysis of the climatological factore is esssntial, And
as it is normally expected that the climate of & region is
a decisive factor in determining the eropping pattern of the
region, it will be worthwhile to astudy the ciimate of a
region in sonnection with its agricultural growth, For a
proper appreciation of the climate of an area from agrioul.
tural point of view, 1t is necessary to consider simultanecusly
(1) the precipitation and potuel evapotranspiration from
oropped land and reduce thea %o s single molature value
index, and (11) o thermszl index,

The determinstion of actual evapotranspiratien is
aifficult in practice as it depends on factors such as soll
molsture content, the extent of plent cover amd the colour
of leaves, in addition to climatological factors.®
Thornthuaite (1948) suggested s method of uﬁ.onui elansifi.
cation of climate by introducing the coneept of “potential
svapotranspiraticn® (PE) defined as the smount of water lost
from the surfsce, completely covered with vegetation, if
there is sufficient water in the noil at all times for the
use of vegstation, HHe hes developed a formuls based o
mean monthly temperature and the length of day-time hours fer

1 K.C, ward, Princicvles of Livdredogx (1967),

o 30 »
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conputing potenticl evapotranspiration, Yhornthwalite also
auggested seales in terms of molsture index and thermal index
for defining climatic types, Based on Thornthwaltets method,
Subremanyem snd Carter (lm)a elassified the climate in Indie
into six molsture reglons, viz, erid, semi.arid, dry subshumid,
nolst sub.husid, humid and perbupid, and five thermsl effi.
cleney typas, Subramanyem (196&)3 sgubiivided major ciimatie
typea into subetypss on the basis of moisture deficlency or
surpius in winter and suumer seascns, He divided the country
into 10 climatic dlvisions baged on molaturs regions, JThe
sotual PE velues, bassd as théy are on temperature, were

also utilized es thermel index to inglcate the climatic types
as mesothermsl and megathermsl, le¢ concluded that slmost
wiole of India except the high mountains of the eastern and
north.eastern sections hes megathermal climate, The cilmatic

" NN

2 U.B, Carter (1954) "Climates of Africe and Irdla secording
tc Thornthwelte's 1948 classification®, Finel Report
publ, i1 Climate, vol, m 4 in Indian cetmau of. Agri.
em.turul neswcfx

Pnbnca

: " to marn‘thu.ttu* 1643
elansinca‘uan l'iml Report Publ, in Climate, vol, VIl

Drex Inst, l‘aann. Leb, of Climetolegy Gonh N.J.,
uéu in A, Krishnen end Mukhtar Singh, *Soil Cline
Zones in Relation to Cropping ?att.rnt* Indian comeu

of Agricultural ﬁ'uarch!

3 V,p, Subramsnyam (1966); Climete Types of Indlas sccording
te 't‘he utiaail classification of Thornthwalte,
of neteralogieal Seogzaphy, 1bvid., pe 173
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types defined by him oro, howsver, rather broad and cannot
be utlilzed for correlating thea with cropping patterns,

in these two studles, 1t was assumed that root zone
of soll contsined 10 cms of stored water at field cepscity
and tuis water could be utilized at the potential rate until
its depletion, Further work by Thornthvaite and Mather
(1955)4 suggeated that up to 30 cms depth of wnter would be
avallable for deeprooted mature plants and evapotranspiration
rate will diminish in propertion to the mcisture content in
the soil., The modified criterion was adopted by Gubromanyem
25 al (1965)5 for mapping climatic types in terms of moisture
and thermal regions of Indle,

The approach tu classification of climate 1s indeed
faseinating but is not without its limitations, Admittedly,
evapotranspiration falls off wlith decrease in soil moisture
content but the agsumption regerding the depth of water storage
in soil would, naturally, depend on the root zone of a crep,
Therefore, s more precise evaluation of actusl evapotranspi.
ration, is only possidle 1f data are avallsble on soil
depth, field capacity and persanent wllting percentage values

4 C, Thornthwelte and J,:, hather (1965)s
P & s Wol, VIII, 1, Drez, Izet, ' .
Climatelegy, Centerton, n..'r., USA, 1bid., De 173,

& V.,P, Subramenyesm, B, Subbaerev and A.h, Subremanysm (1967);
Koppen and Thornthwaite, Climate's Clsssification ss
Appiled to Indis, Annals of Arld Zone, 43, 46 to 55,

ivia,, 173.
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of soil, Such information is, however, not available for all
the different solls in Indla, korecver, sstimeticn of poten.
tial evepotranspireticn (PE) on the basis of temperature aione
is inadeuats as PE is infiusnced by other cilmatie fectors
too, dore precise sstimates of PR can be obteined with the
formula develored by Penmann (1948)3 which takes into account
radiation, humidity, wind velocity and temperature, HLowever,
the number cf stations where nll these weather elements are
recoréed is rather mmall,

In the sbasence ¢f informztion on scll moisturs
storage of different scils, en sttempt has besd made by
Krishnen and Singh (1972)7 to demareate the zones by supere
imposing the molsture index (F-FE) x 100/PE aud mean teapera-
ture, (haximim + kinizmus)/2, whers FE is the mean anmual
potential wmﬂmﬁtuﬁm computed with the help of
Thornthwalte's methed and P ia the sean annual precipits.
tion, beth expressed in the seme unit, taking into ssceunt
the available data from all stations in Indla sné nelgibour-
hood for which long period mermals are avallable,

The under-mentioned scale was adopted in defining
clinatic sones in terms of molisture indicess

6 H,L, Permann (1948), "Natural Evaperation from Opsn
Weter are Seli and Uress®, Eocssdinas of Fevel Ses.
1032, 196, ikid, 173,

Ay Krishnan and Mukhtar Sin “Sell Climete mu in
7 B;uﬁu to cnw&n‘ Patnrnla PLOC 99




ggfo | w X 100 holsture inaex Moisture Belt -
gs then

% 80 ixtremely 4ary

2 «60 to «80 Semi 4ry

3 wi( O »60 Dry

4 «20 t0 «40 Slightly dry

& 0 to 20 5iightly moist

6 20 to 80 Molat

7 60 to 100 Wt

8 7 100 Extremely e

o

The cipssen in terms of temperature wers ss

follovss

Mean snnual trp‘ramﬁ Teaperature

(Hax ¢+ 1in) . Bkt . —

A m ¢ Or mOre Very hot
B 28% . 28% Hot
c 20% - 25°6 Mild
D 10% « 20% Ccold
B 10 or less Very cold
——eeeemesnms L

A study has besd made by Krishnan and Singh (1972)
vwith the help of molsture sone, thermal index, scil type, on
districta and distribdution of erops,

Distribution of important orops in vericus distriots
of soil climotie zones in Punjab and Harvana are shown below;



sr, Molsture Thermsl Diatricts Incinded In  vistribntion of erops 15 the

No, zone - 1ndox: Soil ngc the sozlpezanattc zcnes  zone (accomdlng to Pre!ornnec)
1 2 ¢ Alluviel =0i} Bhetinds, hissar Gran, bajra
: mhmdragqrh, Ferogepur Wheat, Cotton, Kustard
2 3 B Alluvial sodll = Guorgson Gran, HKustard, wheat
;am, bulny: uz.zt: r?u"
3 3 c Alluvisl scll Gurdaspur, Auritsesr wheat, gram, melize
Kapurthsls, Jullundur Dbajra, sugarcsne &
ludhiana, Sangrur cotton, rice, jower
?atiala, Karnal ood barley and muetard
tohtak
4 4 ¢ Alluvial soil Ambala Wheet, grem, rice, bajra,
ﬂaizo, harhy and Tur
5 5 c Alluvial soil Hoshisrpur end Hopar  kice, gram, msize,

sugnrcam, ariey, ond
nusterd
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Next, the reglon hes been divided into yones according
to scll characteristics, The following maln sones mey be
~ldentified in the rogzen.a (map no, 3)

(1) Grey brown Podzolic Solly

This type of scil is found in northeeustern part
of Gurdaspur,
{2) keddish Chestnut Solls

These =0lls are found in the eastern part of
Gurdaspur, Hoshiarpur, Foper and Narasingarh tehail of Ambela
vistriet, with an emual rainfall of 10001500 ma (see
appendix 1IX1), Soll erosion due to water 1s 2 very serious
problem here, 7The solls are seldic to neutral in resction,
Wimt, rice, maize and seasomum sre the msin crops of this

zone,

(3) Tropical arid scilss

These sulls are found in remaining Gurdaspur, east
of Aaritsar, Kepurthals, Jullumdur, lLudhiene, Patials, rest
of Ambala, part. of Kurukshetra and part of Xarnal district,
The snnual reinfall is 750~1000 cm, Wwater-logging, drainage
salinity and sikaiinity are guite sericus problems here,
Soils are deficlent in nitrogen, phosphete and potash, Malgze
whest, rice, grem and other pulses and sugarcane sre the main

8 (.5, Sidhu, A,C, Shama and D,h, Ohingre,”Scils of
Haryann“s and G,8, Sekhon, N,5, Kandhewa aMd S,L,
Duggal, "Solls of Punjab®, puby in the Fertiliger
Associstion of Indla, (1972),
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erope grown in this reglon,

{4) Arld Brown Solls (solonized)s

These acils are found in Auritsaer, east of Faridkot
and Ferogzepur, Sangrur, Jind, kurukshetra, Karnal, Sonepat,
parts of hohtek and Gurgaon, 7The normal annaal ralanfall
yvaries from 500 to 780 mm, Sealinity ani alkelinity are sericus
problens particularly in the irrigoted aress, Wind and vater
srosion problems also exist, The stils are calcerecus in
nature an in moat copes, kanker layers occur at a depth of
1,0 to 1,5 n, These scils are deficient in nitrogen and
also in phosphate and potash, Groundmut, melzs, wheat, rice,
gram, cotton, sugarcane and jowar are the meln crops in this
zone,
(&) Slerogex Scilm

Tnese solls are found in Ferosepur, Faridket,
Bhatinds, hissar, Shiveni, kebtac snd hehendragarh, Aunuel
rainfall varies frem 300 to 800 mm, Balinity and alkslirity
are asrious problexs particularly in irrigated aresas, Wind
erosion 1s slso a coxmon festure, in thess districts, Sobls
sre calcareous and usually buve s massive kunker layer at
depths of 0,78 to 1,25 metres, Thease s0ils are deficient in
pitrogen, potash and phosphete, Cotten, gram, bajra, vheat
sre the maln erops in this sone,



Table 2,2

¥ in the Districts of Punjsb

Sr.

No, &oil Type

Diatricts

Crop Grown

1

2

Grey Browm
Podzolice soil

Feddish chestnut
Tropleal Arid
Brow

Arid Browm

Sierczem solli

Degert Soll

Northeast Gurdaspur

Eastern Gurdaspur, hoshiarpur
Ropar, Bastern Anbale '
curdas Bastern: Amritsar, Kapiure
thala, pg:hundur, La&ﬁma,’?gaala, 760 -
rest of Ambale, part of Kurukshetra 1,000 mm
and part of xarnsl

Anritsar, Eastern Faridkot and

Ferozepur, Sangrur, Jind, Kuruke 500w
nbotuf K&rml, Scﬁopat,’part of 760
hohtak and Gurgaocn

Ferogepur, Faridkot, uhating 300=
Hissar, Bfnnni, i«oﬁt& and o §00 mm
Mshendragarh

Mahendragarh, Gurgacn, Hyssar and 300 mm
Bhiwsni.s » N, &y <

788,08

8+ 0=Ba 6

84500,0

rice, maize, wheat

wheat, rice, malgze
and seaspmum

gg%zal wheat, rice 8

Groundput, malze,
vheat, rice, grem,
gotton, sugarcens,
Jounr

cotton,

rom, bajra
ond wheat

bajra, cotton, wheat
ond gram

Source; The Fertilizer Asscclation of Indle, Soils of Indls.
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(6) vegert Solly

These soils are found 4in the southern parts of
hohendragarh, Gurgaon, Hissar snd Bhiweni where the annual
relnfall is less thed 300 sm, Wind srosion is e serious
problem here, These solls are also deficloent in nitrugen,
phosphate and potash, Bajra, cotton, wheat, gram are the
principal crops grown in these solils,

Kesping the above picture in view, in our study,
we concentrate on yield and ares of four crops viz, rice,
malze, bajra and wheat,

The first question that arlses is whether these
crops which are grown in this region cre grown on the best
suttability of agro.climatie characteristics, An analysis
of the productive efficiency of the four crops in different
Gistricts of Punjsd and Haryana is done in terms of the
reletive svc:ém yield index snd relative spread index of
the cropa, This study is made for thres different points
of time, 7The yrelative yield index (L, ¥.I,) and relative
spread index (K.S,1.) ars calculated in the folloving wvey
(ses appendicea 1V, V and V1)

ihoYole = JMoan Yield for the erop in the district
Mean all Punjab and Haryans yleld

Area of the cro yressed as § of the
tot:l u\\lﬁnhg ::’;a in the districet

I\.Sqlg =

ArTea of the crop uproénﬂ as $ of the
total cultivated area in Punjab and
Hsryana
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These indices are grouped in four categories on the
basis of mean plus minus standard deviation (X go7) and
temed as very high, high, low ond very low, These four
cat-gories are used in both srea and yield index, Both are
shown by vertical and horizontal chloropleth technique on
the maps of four crops ot three points of time [Fige. &, 6,
7 {(a b c 47,

hice

. kiee is a crop of very wide physiologieal ssaptadi.
11ty, being grown in both troplesl end temperate conditions,
from sea level te about 7000' above sea level, They differ
in thelr ssason of growth, maturation periocd, sulitadbility to
different conditions of se¢il, rainfoll, temperature, altitude
and adaptshility to such apeclal environments as flooded
land, alkalinity and sallnity, depth of standing water
eto,

suwitable soll for cultivation of rice is elayey
loen to clay soll, The optimum depth of top soll may very
from 18 to 22 em and so0il structure of leminar type provides
a suitable environment for the rice crop,

The rice ercp nseds & hot and humid climate, The
aversge temperature required throughout the iife period of
the crop renges from 21% to 35° centrigreds, It secldom
aue#ada where the temperature during the growing season is
less than 25% centrigrade, in Punjab, shere the winter
teapsratures are low, only cne crop of paddy is poasidle
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during the menths of May to November, Short duration erops
may be grown here before the onsmet of wlnter,

The spread of rice measured as a percentage share
of ares under rice to total cropped area’ varies in the
region Lrom 29,5548 in the distriet of Xarnal to 0,04% in
the distriet of Gurgeoh in 196466, khile Kernsl agsin
enjoyed the higheat yleld of rice of 1566 kg/ha, the district

Bhatinda recorded the lowest yleld of 1000 kg/ba during the
same period, .

Sdatrict Jullundur has maintaines the ssme positien
in cass of hoth yleld and area since 1964-65,.’ The increase
in sres under rice is negligible in Jullundur during this
period, LuShians during our yemrs of study ranges between
high and very high in terms of yleld, while in respect to
area, we find 1t low or very low,

District Ludhisna, while places Litaelf either in
bigh or very high group in terms of yleld index gets a
place only either im very low or lov category in terms &
ares index,

Kice cultivation is quite populavi.u in distriets
of Amritsar and Kspurthala which in terms of yleld and area
indices place themselves in very high and high categories

. during this period,

iy

9 Here total cropped -ria is taken as area under rice
+ Dajra + nalze « wheat,
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wistrict Sangrur asde » surprising improvement during
this perlod, when it occupled a position in high category
in 197374 in temms of yleld index, 1t had a position only
in the very low category in 196465, iIn temms of srea index,
it hed no importance as 1t atill renains in low eategory in
1973744

The perfomance of Qurgaon is very poor both in
nrea and yleld, ‘

An Amportant featurs of Kernal distsict was that
it had & better performmnce in area index, In feot, in
196468, it had the highest percentage share of rice area
{20,66£) in this reglon, Its performance in jield was very
ungatisfactory during this perdod when its position came
doun from very high sategory in 196465 and )ow eategory
18 197374, |

salzs
Maize is o warm.wenther crop and its cultivation

is spresd over a wide range of climatic sonditicns as many
different fypo@ of malse sve availeble, The bulk of the
exrop is grown in wvamer regions of temperats climate,

in Indie, malze is generally sown with the enset
of the meonseon inm Juns or July and barvested in late
September or ﬂcmir. Malze plant needs plenty of moisture
in the early stage of growth, In areas vith s reinfall of
75 em Or over, it ¢an be grown without irrigation,
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The most sulteble soll for this crop is a deep
dark silt loem, The optinmum pH range of the soil for ralaing
e g00d crop of meize lles hetwsen 6,5 and 7,8,

Jullundur, Hoshiarpur, hopar and Ludhiana are
the four districts which show the highest gpresd index in
1973+74 and glso reflect both high and very high category
in yield, These four districts topped in 1968.69 also in
cage of area and so in ocsse of yleld except Fopar and
Hoshiarpur, Even in 1064.65, the ploture is almost sane in
case ©f yleld and that of area with very high and high
category,

Distriet gurdespur, Espurthala end Ambala fall in
high eategory in 1973«74 in terms of area index ard while
in terms of yleld Kepurthala was in very high, Gurdaspur
in hlgh and Ambala in lov category, Except Ambals, rest
maintatned thelr position during the perioq,

Ulstricts imritser, Faridkot, Bhatindas, Hissar,
Gurgeon, Jind, Kernal, Kurukshetra, Rohtak and Sonepat lle
in the third eategory in temms of area index in 197374,
All these districts are, by and large, msintalning the same
position throughout the peried, |
&nirn

Bajra is sulted te worm areas of low ralnfall
(15* to 207) gives best performance under conditions of
1light showers followed by bright sunahine during the growth
period, Heavy rain is dissstrous for the crop,
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Bajra 1s generally grown on poarer types of asoils,
such as sandy solle of the Punjab, Eejasthan end north
Gujarat,

Ares under bajrs is dscreasing in Punjab in a
substentisl way, Juring 1973+.74, only Bhatinda hed more
than §0 hectaresland under bejrs, Dhivani, hshendragerh fall
in the very high category in terms of srea index in 1973-74.
But An terms of yleld index Bhivanl, kehendragarh, placed
themselves in low end very low category respectively during
the ezme period, They malntein almost aimilar positions
guring the entire period, Gurgeon hed = surprieing perfore
mencs of high ares index on the one hand, and very low yleld
on the other, and lilasar, Jind and hohtak, all are lylng in
high category in tems of yield and ares during 1373.74,
Ulatricts Sonepat, Ambala, Kurtukshetra are showing a poor
performance throughout, in both yield and area index,
Jullundur, Ludhiene and Patiala showed a high yield index
in 1973+74, but thers is hardly any spread of the sald crop
during this year,
khaat

In temperate climates, two maln types of wheat are
grown, vix, spring sheat sowm in nueh-naym and harvested
in August.September and winter wheat sown in Getober-Novamber
enéd harvested bstween April and July, Esch type has different

10 Fertilizer Asscciation of Inala, Agronomy of khisat (1974).
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grovth characteristics, The spring vheat varieties have a
short growing perlod and 4o not encounter very low tsaperas
tures in the early steges of their growth, winter varieties
on the other hend, have the ability to tclerate low
temperatures in the sarly stsges of growth, withetand in
severe winter covered by snow,

| The beat wheat varieties are produced in ereas
favoured with cool, molst weather during the major portion
of the groving period followed by dry, varm weather to snable
the grain to ripen properly., Ihe optimum temperaturs range
for 1deal germination of whest seed is 20 to 25%¢ (68 to
77°%) though the sesds ¢an germinate in the temperature range
of 2,6 to 3s% (38 to 95°¢),

Solls with a clay loss or losa texture, geed struc.
ture and moderats water holding capacity are idesl for wheat
cultivatien, Seil must be well supplied withlime becauase
wheat does not thrive on acid soils, JThe scils should have
'Y pB of not less than 5,8 or 6,0 for successful wheat eulti.
vation, If the soil pii is below 5,1 the crop may fall
conpletely,

wheat 1s ths main crop of Punjad and Haryata, Dis-
tricts Ludhiana, Jullundur, Faridkot and Sangrur come under
very high category in terms of yleld index in 1973.74,
Faridikot and Sangrur show very high and rest showed the high
in case of area index, Luthiana mesintained the yleld index
in 1968-69, while Sangrur is high and other in low category
and that of srea very high in Ludhisna and high in Jullunder
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and Faridkot, Ludhians had the scme position 4in 196465 also,
Jullundur was in high category both in terss of yield and
area index, while Sangrur low in yield and very high in terms
of area index in 1964.65, Uistriets hashendrmgarh, Higsar,
Bhivanl, Curgeon, Hosblerpur and smbala - all are in low

and very low categorieas throughout the parxoé in both ares
and yleld, |

The sbove ananlysis portrays the performance of
different dlstricts in spread end yleld of the four arops
at three polnts of time, It is quite clesr that spresd of
a particuior crop depends upon the soll and climatie region,
The chestout soll which inecludes northeast of Gurdaspur, .
Hoshlerpur, nopar snd porth of aAmbnla is showing the higher
spread of peddy and sheat,

The brown soil which cocurs in south of Gurdaspur,
west of Amritsar, Kepurthels, Jullusdur, Ludhiena, Patlals,
Ambale, Kurukehetra and half of Karnal is showlng higher
spresd of malize and wheat, Karnal and Ambsla are predcminant
in rice,

Listricts Hissar, Bhlwani, Ferozepur constituts
bajro.sheat belt which is of slerczesm soil, and thelr
sprend index is quite high, 7The adjacent distriets Gurgaen
and Jind have high ersa index of bajra, _

The dessrt soll 1s under bajra cereal melnly where
vest of Hissar, Bhiwanl and Mahendragarh lle,

West of Amritsar, east of Faridket and Ferosepur,
sengrur, Jind, north of Kurukshetra, Kernal, Sonepat, north
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of hohtek and Gurgeon are, by ané large popular for meize
and wheat, 7This reglon llies in reddish brown soil,

Ancther important aspect of yleld is thet yleld
Bey be more, or less in that cropped region, e,g, area index
of rice is less in Ludhlana district, but yleld index is
very high; seme is in case of bajra, 1ts yleld index is very
high in most of the distriots of Punjab but very poor area
index, Slmlilariy melze in Ferozepur, Sangrur snd Patiala,
Ageln in case of wheaty, we find very low spread in
hahendragarh but high yleld index,

Thus, 1t can be concluded that though agro-climatie
faetors have a significant effect on the grea, they have a
marginal effect on the yleld of different erops, These agro-
elimatic factors effect the yield to a certaln extent after
swhiich other technological factors auch as fertilizer,
irrigation, mechanization, use of high yielding variety
seods ete, become dominant faotors influencing the yield
of a particulsr erop,

LA AT



CHAPTER 111

DECUMPOSITION OF AGRICULTURAL GRUWIH

This section of our study deals with the componsnts
of agricultural growth, Agricultural growth can bes broken
down according to certaln proximnte and identifisble sources
of growth, viz,, extension of area unier erops, changes in
eropping pattern, ineresses in erop yleld per unit of lend
and interaction of these three, Therefore, the following
components of agricultural growth have besn taken into cob.
sideration for the present study; (i) increase in ares, (ii)
yield, (i1i) cropping pattern, end (iv) interaction, An
sxamination of inter-regional sgricultursl growth with the
help of these componants provide valusble insights into the
mechsnism of agrieultural growth, Keeping in view both
thess points. sgricultursl growth and perfomances of differmt
components, Kinhas and Vidhyansthen® have formulsted a
method to study the agricultural growth and asseas the
contributions of respective components in the growth of
erop output ip India for the period of 1361.54 to 1958-61,

In the present study, the sbove mentionsd technique
has besn used to anslyse the inter.dlistrict variatioms in
agricultural growth and performances of different ccmponenta
for the ptates of runjab and Haryana for two points of time

TSR

1 Minhas and Vﬁdhyannthan} *Growth of Crep Output in Indla,
1851+54 to 1953.61* in Pramit Choudhury " .
in indhan Agricultursl Development (London, George Alden
& Unwin Lt4,, 1972), p. 50.
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1,e, 1964465 and 197574, Since the distriet boundaries in
both the states have been froguently changing such an anelysis
sould be attempted for the districts at two different points
of time l,e, 197273 and 197374, A notationsl representa.
tion of the datn used in this study is shown as zolmuz

— Proportion of aren —
Crop VWeight A0 » .
—-E—-‘lﬁﬁﬂ-——-‘;—-—gI . .?AMJIIL‘_.

A . L _

¢ b | €10 €16 no N
%2 Yo S0 g2t T T2t
on e O °at  Ino Int

The distriet level analysis in the present study
takes into sccount only four .crapn i.8, rice, uheat, maize
and bajrs, for the years 1972.73 and 1973«74, For the state
level analysis for the years 1964.65 and 1973.74 nine -ajdr
ercps hevs been considered, Thess are rice, jower, bajras,
mnsize, wheat, barley, grmm, sugarcaie and rape and
nustard,

W 'c are constant harvest prices for 1973-.74 which
have been assigned as weights to differeat crops, ©;.4

i

2 1bid,, pe B2
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ond Cygsg are proportions of arca oceupled by differsnt
erops in year O and ¢ to total area, This total srea rep. |
resents ares under rice, molze, bajra and vheat for the
period 1L972.73 to 1973-74 and totel cropped area for the
rericd 196465 to 197374, Y., , 604 Yyeyg 6Fe base and
final year yield of different crops,

The following syubols are used for output, ares,
eropping pattern end welghts;

P o ™ Crop output in year O
Pg » Crop output in year ¢
Ao = Cross crop srea in year O
Ay = Grogs ¢rop area in year %

, = Prices of 4™ crop (harvest priee)

Cio = Share of the ith crop to total cropped in year QO
Cyg = Chare of the 1th erop to total cropred in year ¢
Ygo » Yield of the 4%8 arop 30 yesr 0

Yig = Yield of the 4th erop in year ¢,

bDefinition «

pﬂ = Aniulctﬂxié
Pt = AgZ W CigYe

We cap spiit up the inereases in crop production over
the time period of cur study into thelr component elements
in the folilowing mannusrs
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Pt mPFg = (Ag e Ay’% ¥ Cip %o
+» kt i{_ &‘1 g&g ‘yit - 210)
R R PRCTEACTY
+ ABZW (Y¢ - Yio) (Cig = Cyp)

The first elemsnt of the right hand side of the
squation is the ares affect, 7The chaence of this element will

show the increase in output growth, The seconsd iz the yleld
effect in constant eropping pattern, Third siement portrays
the effect of changes in eropping patterns in ths ahsence of
sby change in per agre ylelds, 7The last element uaaﬁru the
sffect on cutput whieh could be attributed to intsraction
betwean per acre yleld chenges end the changes in cropping
pattern,

| These components are so chosen that their contri.
butions to output growth are determined by wmore or less
independent ssts of factors, Each of these factors can
sgalin be separately analysed,

The change in gross eropped orea may be derived
right from extension of cultivation to new areas through
reclonation of virgin lands, dus to doubls cropped ares,
petter crop rotations, irrigated ares ete,° Gimilarly,
yield depends entiresly on the technological relations detwesn
inputs and cutputs and the quantum of varicus inputs

3 ;Md" pa “b
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(ineluding fertilizer, vater, seed ond labour) used, Ve have
not trisd to estimate these technologieal rrodustion relations;
analysis of factors responsible for past yleld changes and
assesanent of technological possibilities of differsnt areas
will form e separate study,

The 'interactiont' term is some szort of adjustsent
eptry, Though yields of certaln crops in a region may go
down, at glven constant relative prices, farmers msy leave
the aereage allccations &t 4ifferent erops as they were a
distinet poaalbility in e region whers sn overall determla
nation of acil fertility tckes plece « or' they mey switch
acreages to ocrops whers ylelds have inoressed, iIn 4different
posalble eombinatlons of positive ang negative yleld
changes, the cropping pattern autimatically shifts,

un the very outset o decomposition exsrcize has
besn attempted at ¢the atate level, Nine crops - rice, jowar,
bajra, melge, wheat, berley, gram, sugor¢ane and raps -
snd mugtard ore taken into account to see the agriculturel
growth for the pericds 1964-66 and 1973«74, During this
period area under bajra and gram have declined in Punjabd
and that of bajre and jovar in cese ¢f Haryana, Yleld of
course has increased in all crops during thie period execept
barley in both the atetes and grsm and malze in HAryana,
vetall figures are shown in appendix V1I,
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Teble 31

' ’ — — uva‘ﬂl
state Area Yleld cro tgping zntoraatim Total rate of
Growth

liaryana 1?»75 16,91 72,685 «7.78 100 72,64
: (12, )(12;3‘) (83,01) (*5&38)

- Punjab 30.51 50, 7,60 13,186 100 E8433
(17.80)(62.64) (=4.,43) (»7,68)

vuring this periocd, with the sbove mentioned crops,
the growth rate of Punjed is found to be 58,33%, while that
of Haryana is 72,64%, In Punjab, the maximum contribution
is attributed to yield component, folloved by area compenent
while the contribution by eropping patters and interaction is
negative, The contribution by share of the crop is foumd to
be maximuws in case of Haryana State, Ihis can be well
observed when we find a tremendous increase in area under
vwheat and gram, Sbhere of the area under wheat to total has
increased from 0,16 to 0,22 and the ghare of the area under
grom to total has shown an lrereasse from 0,02 to 0,19 during
this period, This sort of chenge is not found in case at
Punjsd, The contributicns by area and yleld are by and large
sane, while that of interacticn has cume out to be
negative,
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vuring ths periocd 1972.73 and 197374, production
of foodgrains in this regicn has declined, The agaptndlz 7894
represents the production and ares of four cersals, Beth
production and area of rice and bajre have increased, But
those of wheat have decreased, Area undar molrze has inocreased,
while. the production has geereased, The area of cereal as
a whole has inereaked in Punjzb but production in Punjab and
both area and produetion in Horysne heve declined during this
period, 1if both the states are token together, both area
end production of foodgrains have decresased during this
perded,

Regults obteined are shown in ths table 3,2 and is
portrayed in the figure 8, with aizns of growth rate and ita
ccnponents with the help of ple diagrom,

buring this one year period from 1972.73 to 197374
produetion of foodgrain hon decreased froam 7692 thousand
m, tonnes to 7679 thousand m, tonpes in Punjeb and frem
4,073,000 teonnes to 3,836,000 ‘tonnes 1in Herysns, 7Ten districts
out of 22 are found to hove positive growth rate, Mahendragarh
heg recorded the highest positive growth rate (36,994), while
that of Jind is the lowest (p.44%). Oistrict Sonepat placed
1taelf at the bottom of the 1ist with maximum negative
growth rate («42,86%), Oistricts of Haryana shov more
negutive growth rets than Punjab,
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Table 3,2

- 08 43,64 «f3, 83 2033 100
L= 24) (117.98) (-24,24) ( 6,30)
2 Bhiwand 7,70 27.09 wh 85 1,86 100
{2440) (3‘»42} (3&9 11) (5,80)
3 Sanrur 2,60 =16 «54 100
(=12,34) (-.?5) (11,0,31) (3.985)
4 huopar 25,32 »6430 w140 100
(5.26) {136,.94) (~34¢ 7 (~8,06)
5 Patlala 1,33 12,91 «86 1.17 100
(8418)(70.40)  (B5.29) ( 7.20)
6 Hoshiare
pur 10,81 . «10,87 100
(162,18) (-3.67.;75)(119.91; (-1.4.25)
7 Kuruke
shetyra 1.08 10,26 6,59 1,04 100
(38.57) (366,43) (-235.36) (=69,29)
8 Aaritsar 3.12 »3486 78 1,18 100
(313.51)(1&9.83) !-107;33) (43.24)
9 Ferozeplr «,20 «93 o4 100
(-23.02)(162.70) {~?2.22) (33083)
10 Jind 11,00 »21e33 4424 100
(2500.60) (1261.36)(4835.00) (963,64)
11 Jullundur 2,86 «1.89 wl.44 ) «100
(539o93)(-35‘a50)(-365c0&) (-16.98)
12 Gurdaspur w73 «1,76 0 0 «»1l00
(«2De43) 1’“79‘5‘) 0 0
m Lnéhlm 02.& ﬁlgﬁ’ *1.20 u’m .100

(«41,73) («831477)§x22,66) [~3.76)

21,285

18,49

16,26

6,48

2,80
2,59
1.26
Q.44
e 53
-2.48

5,32
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?&blﬂ 3.2 ﬁﬂntd.,., >

lislative Contributions of gifferent elenents
to the Growth of Crops output « 197273 to

1973-74
) (2) 3) (4) {5) (6) (7)
14 Faridkot 2,71 « 886 «16 033&. »100 «8,10
("33046) (..72.35) (LW) (3933)
15 Bhatinds 9,86 3420 w1y 85 =33 @ 100 8,88
(«11004) (36.71) (R1,88) (=3,72)
16 llasgar w3 A8 2.64 1.38 «100 «95,64
~n35079) i"ﬁftag) (*51014) ‘14932’
17 Kepure
thala D 74 13,70 1.26 «100 «15,87
{39036) ("'51#37) (“36933) (76 9&) '
18 Ambsle  «1,80 «15.40 oA « 7 »100 -16,89
(«11,28) (~21.18) (2,01) f.41)

19 Karnal  +1,35 -3.7.89 «2,0L <87 =100 -20,68
(«6,63) («86,8L) (=9,72) (2.96) .

20 hohtak! «20,69 12,38 «3,10 «78 »100 «20,98
(=29,69) ‘ﬁQOM) (»14,78) (3.57)

2) GUrgadll = 3,29 «2%,78 ok, 07 1.17 =100 «27.,34
B (012.00) (o79.86) (=14.89) (6.47) :

22 Sonepat 10,84 «30,73 »2e U3 78 «100 ~42,85
(=25,30) [+71.72) (478) (=1a77)

Punjeb «o 86 - 492 » 467 «10 ~100 ~2,08
(»27.31) («44.87) §~32.68) (4.87)

Baryaxs »lelO wi o OF wd, 08 1,23 «100 «7,08
(«15,64) ("53& 17)  («43,52) (=17.49)

Puonjsdb + - P2 wlol? - 1,39 «20 =100 »3-%

Baryans (_og.o0) (36,67)  (~42.37)  (6.09)

o

Note; Figures within brackets are percentages to total
growth,
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Both in Punjab and Barysna, meximum negative
contribution is clalmed by negative yleld, followsd by
eropping pattern and the arsa, . The only positive contrie.
bution is through interaction, Wwith the combination of both
the states the maximum contribution went to cropping psttern
which 18 #A2,37%, next is by yield (~35.,67%) siud then by

ared {(«28,94%).
| In most of the districts the eontribnﬁoni of
different components ore found to be mors then hundred per
cent, It is because the other components have agsin negative
cffeet, ADd thus the effect is nentralized,

| The highest share in cese of ares is senjoyed by
the distriet Jind (11,00£), vwhile the lowest ghare by
Rohtak («29,69%), Agsin the maxismum and minimum contributien
of eropping pattern wes enjoyed »y the diatricts Sangrur
(23,44%), and Jind («21,33%) respectively,

These two components have very Alttle effect on
overall rate of growth, The smme is true for interaction
ccaponent also, 7The contribution of yleld component ias
significont in explaining the growth rate, The higheat
overall growth rate was snjoyed by Mshendragarh district and
this was the distriet where contributien of yield component
was also maximim (43,64%), Similarly, saximum overall
negative growth rste vas sccompanied by maximum Degative
contribution of yield («30.73%) component in the distriaet
Sonepat,
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The sbove findings ralsed the interest in finding
out o correlstion of the ingependent variable area (my),
yielid (x5), cropping pattern (z,) and intersetion (x4) on
dependant varigble growth (y),

The results founds

R I A «2h

3-12 ¥ = 86

¥y § =32

% ¥y = .04

Thens reaults show that yleld 1a highly correlated
with the growth rate followed by erea, @ropping, Pattern has
a negative correlation and that of interaction is very
negligihls,

On the vhole it is increase :ln yield which m
cantribated zoat to the growth,

SR8






CHAPTER 1V

SHARE OF AREA UNuEK HIGH YIBLUING VARIETY ON
PRODUCTIOR

in thiz section we propose to sasess the contribue
tion of area under high ylelding veriety on produ-tion of
rice, melze, bajre and wheat,

Agricultural produstion can be explained by the
effects of interscticn between man and nature, “hese may
be catsgorised inte technologicel, envircnmentsl and insti.
tutional factors, In atudying the relstions in the present
study the followlng five verisbles are used viz, soil rating
index, percentage of areas under high ylelding variety to
total cropped arca, percentage of gross area irrigated to
total cropped ares, tonnage of nitrogenous fartilizer per
100 hectares of gross area irrigated and nechsnization index
« firat being envirozmental whils rest four of them are
technological, The institutional faetors as affecting the
productivity through HYV have not been considersd here but
the effect of HYV introduction on the institutional Lrame
has heen exsmined elaubcr«l in the present study, uvistriet.
wise data of Funjed ané Haryana for the year 197071 have
been used to see ths sxtsnt of contributions of theae
factors on agricultursl productivity in a year of normasl
weather condition,

SRR

1 See Chapter V,
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%AGE OF HYV AREA TO TOTAL CROPPED AREA
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In this part of the onalysie an attempt has been
made to gee the hatun of various variables chosen, The
nature of sach varlable and the method by which the variable
has been identified hos been discusaed separately,

here we look at the ares under four HYV crops,
'viz., rice, malze, bejra and wheat; as percentage of the
total eropped ares under these crops in ueh district under
atudy, Probably, this fastor contributes most to sgrieul.
turel preductivity, The sgricultural production in several
countries hed e breskthrough with the introdustion of HYV,
The expsrience of Japan, Toiwan, Mexloo eto, empirically
supports our axpwtntien.a The spatisl dlstribution of this
varigble ia portrayed on the map 9, (Table 4,1) The dis.
parity in distribution is quite high . ¢,v, being 33,48,

The different charsecteristics of scil viz,,
permeability, degree of weathering and natural fertility,
topography, texturs and structurs of sclls, degres of
climatic suitebility, sikelinity and sallnity, stoniness ets,

| "Some usstions Concerning Growth, Irans.
2 ﬁﬁ.ﬁtﬁ% and Pl-nm.ns ot Agﬂcnnurc 1n thn Dcv-hp.
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rﬂblﬂ 4.1

Listrict x

1 Gurdaspur 44,63 72,00 65,0 6,60 L3l
2 Aaritsar 0,390 73,80 900 4,83 2,40
3 Kepurthals 62,80 73,50 82,20 4,77 2.4
4 Jullumdur 65,26 72,80 81,80 5.7 4.4
6 HOoshiarpur 30,39 76,20 35,00 6.7 2,85
6 iuper 27,88 72,80 35,80 6,73  1.43
7  lughlafe 68,21 72,20 B8L70  5.68 3.2
8 Ferogepur 5l.94 76,70 82,30 3,26 2400
9 ©Dhatinda 60,55 69,40 75,80 2,88 1,19
10 Sangrur = 64,63 69,40 140 3,19 1,79
11 Patiala 5080  €7,30 60,40 4,10 2,43
12 Hissar 43,16 68,40 49,60 1,61 0,38
13 hohtak 31,18 0840 40,30 1,73 O.0é
14 GurgeoR 42,28 68,40 26,50 2,08 1,77
15 Karnsl 42,26 87,60 70,80  4.00 2,29
16 Ambsla 31,98 72,20 26,60 8,75  2.35
17 Jina 38.08 64,70 63,70 1,25 0,89
18

Kchendragarh 10,14 08,40 8.68 2,70  0.80

O - RN

= § of ares under EYV to total cropped area (feur crops)

= £ of rating index

= £ of Gil to TCA .

= Tonnage of nitrcgerous fertilizer per 100 hec of GAL
= Mechaenization index, |

Ll I S
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have direct sffects on productivity of crops, It is very
difficult to quantify the effects of these factors and bring
them to a single index form, 5L,i, Storde developed m nol)
rating indes based on two properties of acil viz, landts poten.
tial utillization, and productive czpecity, 5,.P, &nsuhﬁmuua
calculatod the scil rating index for the Indlan aistriots
baved on Storie's method, The sume rating index has besn used
in this study, She method 1o eo follows;

A = ?ﬁﬁ?i&f”g’” of wenthering, natural

B = topography, texture and structure of scll

€ = degree of clinotic sultabllity, salinity,

stoniness and tendency to erods,

Sash of these fastors is evsluated on the basis of
1005 for the moat Lavourable conditiocns, The soll rating
index is then cbtained by multiplying thess three factors
AXB X C and the index ia eapressed in parcentage, |

hayehondhury found that the soil rating index is
positively related to productivity,

The 4aistribution of soil rating index has beed poTe
treyed in fig, 10 (Table 4,1), The cisparity of this index
is low - the ¢,v, balng 6,108 only,

o v
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PERCENTAGE OF GROSS AREA IRRIGATED TO TOTaL
ROPPED AREA
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ARrigation

Irrigation senables the farmers to use hetter quality
of seeds ot the right tine snd to reap the bigger marging of
proﬁt;.“ Hiany scholars have studied tho effoet of irrigation
on ylsld and found that it is basically irrigation which helps
in sdopticn of BYV and thus incresses the productivity,® A
map of percentage of groas ares lrrigated to total ecropred
areec has bosnh preporsd (figs 11), The disperity of this
varisble has been found to be pretty _hxgh.ar - 0¥, belng
66,658,

Esrtilizaz

The use of fertilizer, apart from irrigetion is
regarded as one of the surest ways of ineressing producti.
vity of cropa.ﬁ vifferent fertilizers help the growth of
crop in different ways, In this study only nitrogencus

D e

4 L,C, Aror LeYs
(iwf: Dalhg: 1976

& Vishwanath, "A cmrauvc Study of Irrigated and Une
iriigated Crop dn at Bmx, Axaua:fh District,
UQP. ¥ 1!1 ki 1FRe ;7' : ) e ’.bm’
1%3’ Ps AN

% ) BJ.K. ‘iiao, ’Intnraugmm Variations in
ural Growth t0 64+65 3 A thati
in Relation %a lrrig ata.mﬂ coparie and F
deekdy, 3 July 1971, Pe

6 b, S& J+Ks Rahajln and S,k at, *Returns from
F;rugfher on Farmers qu: ’M
Aszioultural Eoongmhsn, vol. XXV, Doy 4y » Do 20

ricule
 Rnalyels
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TONNAGE OF NITROGENOUS FERTILIZER PER 10CHECTAZ,
OF GROSS @ AREA IRRIGATED
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fertilizer is conaldered becsuss this is found to be the most

populnr fertilizer in the area of cur study, whersver, phose

phorous and potassium fertilizers are nssd, these are used |

along with nitrogencus fertilizer, Functions of nitrogencus

Lertilizer are;

(1) 1t helps in vigorous vagetative growth

{(2) It is an importent constituent of protein and
chlorophyl; and

(3) 1t Amproves the guality of leafy vegetables,

Therefore, it is taken as ab important varisble
for increnss in productivity, The distribution of tonnege
of nitrogencus fertilizer psr 100 hectars of gross area
irrigated 3is portrayed in fig, 12, %The disparity on distri.
bution ie¢ found to be very high (e,v, 18 47.628),

With the introduction of HYV a fevw changes in the
cultivation routine came as chalge in eropping pattern, use
of irrigation, use of fertiligzers ete, ete, A quick and -
efficlent service is necessary in all the ateps Lrom the
ploughing the field to reaping the hervest, It is net a
direct imput, dut is instrumental in incressing the produc.
tivity, ‘

in this study, numbsr of tubswells/pump-sets end
nuaber of tractors are teken to represent mechanigation,
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The number of tubewells/pump.sets and trmwﬂ are
taken separately for an index, s thelr efficlencies 4iffer
nuch, 7These two are put together snd expressed in an index
c¢alled mechanization index, It is found by tdivision of
neant? method as follovws, (see appendix IX)

The absolute data are standarized by working out
nunber of wella/puspesats per 1000 heoctares of total cropped
area and of the number of tractors per 100 hestare of total
cropped arss, The standard vslue is then divided by the mean
of two sets and then added up, 7Thus the index has been found
out, Many scholors found that higher is the mechanigation
higher is the productivity,® The dlstribution of the index
has been mapped on figure 13, The inter.diatrict dlspsrity
of this varlisble ia also pretty high, The coefficient of
variance is 45,878,

The method appllied hers Lfor studying the impertance
of the above £ive veriables is the principal ecmponent analy-
sls, which, together with discriminent functions, ylelds a more
rigorous system of vdﬂltazn.’

7 A, Kundu, "Construstion of Indices for Heglonslisation i
An Enquiry into Methods of Analysis®, Ceographical Beviayw
vyol, 37, 1o, 1, 1978,

8 Nationml Produetivity Counell, P
and.Steel i iRdls

(New Delhl,
9 () n.n. Pd., "Regional Disperit the Levels of Develep-
ment in mmwg vol,
VI, 2o, 1p lobes ,

(b) B, Das Gupta, "Socio-Zconomic Classification of
Distriets - A Statistical Approsch®, JP¥, 14 August
1971, |
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The mathematical steps that have generally been
folloved in the prineipal component analysis are as
follows (Appendix X),

At first we standardlze ths given data matrix to get
the corrslation matrix, K = %;_z s+ For standsrdization, we

substract the colunn mesn from the individual value for all

the observations given in the column and then divide them by
the respective column atandard devistiors, The standardization
of raw data eliminates the bissnesa of scale and the data
bscomes comparable, Then, with the help of characteriatic
equation (K «\M) K = 0, we get the elgen values () values),
Taging the highest elgen value vhich explains the highest
veristion, we get the corresponding eigen veetor (k), The
sigen veotor represents the welghts, |

The loglie behind thie method is thet Lt snables to
determine = wector known as the first principal coapenent
(1inearly dependent on the variablés} having the maximwue sun
of aquared sorrelations with the constituent variables while
finding ccnposite indiesa,

In the procesa of fatctor leading for cemposite
indlces, two conditions are always teken care of, IThese
are; (1) All varisbles should be important, and (11) there
should not be bipolarity among the variables,

Bipolarity cannot be a barrier here as we are
interested in £inding weightages only not a composite
Andex,
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A complete ploture of the varlables and the
eorrelation matrix are given in the appendix 21,
. The latent roots or eigen values of the ecorrelation
aatrix are;
2,411 1,600 L6658 ,L,220 L10%

The highest slgen value is 2,411 which explsine
48,28 veriance, ¥ith this the footor icadings sre found
to beg

Aren under HYV = 540

Soll rating index = 0,302

S of BA t0oTCA = 0,507

Tonnage of nitrogencus fertilizer for 100 hectarss of
oM = 0,207
Mechanigetion Index =0,535

| The maximum lond ia enjoyed by percentage of area
under high ylelding variety to total (0,540) and next comes
mechanization index (0,535), Another almoat ssme load is
found in case of perecentage of GAL to TCA, Thus ve find
that the peraentage of ares under HYV 1s teking the top
position in explaining the production,



CHAPTER ¥

SPATIAL vISTHIBUTIUN (F ARBA UNDER BIGH YIRILWING
VARLETIES

From the previocus sectlons 1t is evident that
(1) Yleld has the highest effect on agricultural growth, and
(11) offect of area under high ylelding variety is the highest
on agricultural productivity, ‘

In this scction an attempt has been made to explain
the variations in ares under high ylelding variety by some
verisbles, For this purpose, eight varlsbles are ssleoted to
explein the spstial varistions of percentage of LYV area to
total cropped srea, These variablen are soll rating index,
percentage of gross area irrigated to total cropped ares,
tonnage of nitrogencus fertilizer per 100 hectare of gross area
irrigated, mechanlpation inde>, per hectare produetivity in
money terams, percentage of agrieultnzél labour to total agri.
cultural worker, percentnge of rursl scheduled caste to tetel
rural populatisp and percentage of literate population te tetal
population, The first one belongs to envirommsental, second
three are te&molamal and rests are institutional in nsture,
mﬁ independent varisble is calculated by taking the percen.
tege of the smm of high ylelding variety area under rice,
bajra, uaiit and wheat to total cropped area of the ssme erops,
AD attempt has been made to explain the reascos for the chelee
of the varisbles, This atudy is besed on the year 197C.71,

uaaé
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PERCENTAGE OF HYV ARBA TU TUTAL CRUPPED AREA

Four ceresls are choasn on the basis of the spread
which dominates the area under high yielding wariety, Jowar
is avallsble in Harysts but it is omitted because of its
uegilgible ahere in Punjab, 7The variable ia teken as dependent
varieble, |

Spresd of ores under HYV ia aon effect of the inter.
action betwsen man and nsture, 7he naotural environment exer-
cises its influence through the veriations in reiief and soll
andi in the whole set of climatic parameters, The human effort
is constralned by institutional factors and levels of techno.
logieal development, These three interact between themselves,
affecting the spread of HYV and gensrate variations in spase,
Thus reglonal gifferences in LYV reflect the magnitude and the
natare of intersction smong thess three factors,

Rach of these fgotors aet on the spread of LYV
erope in its own vay, Perxeabllity, degres of weathering and
natural fertility, topography, texture and structure of scils,
degree of climatic suitedility, alkslinity have direet or
indirect effect on the cultivetion and sultadbility of high
yielding variety of 4ifferent crops,

| ksinfall as such has no Smpact on area usder tue
high ylelding veriety, It is trus that water is a must for

HYV, But At needs water at certaln stages of crop grewth,
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Indian monsoon is not nt ell dependoble and sdeyuate in most of
the areas, It would be foolish if one albyibmles onets HYV erop
upon the avellsbility of reln water, On this basis, reinfall
is not taken as an explanatory variable while soil rating
index bes been used for the sbove menticned qualities of scll,

Water, seed ond fertiiizer . tuis trio cantributes
the core of yield increasing technology, Traditional irrigoe
tion, traditional seeds and no fertilizer . this was the pattern
of mgrieulture till sixties,®

These three are closely inter reluted, (ne has to
be explained by the other two, Therefore, two varisbles
percentage of gross ares irrigeted to totul cropped ares and
tonnage of nitrogencus fertilizer per 100 hectare of gross
area irrigated, cre taken to explain the spread of area under
high yielding variety, |

There ars some othor technologicsl factors viz, use
of tractors, use of pump sets, use of pesticides, vesdicides
ete, In this ¢ass only number of tractors and pump ssta are
used as a mechanisation index, because of the non.availability
of data for other factors,

Use of BYV depends upon some institutional factors,
Sometimes techrologicel innovations fall vhen cultivators are
reluctant to adopt them, The sccio.eccncomic and pelitical |
perspectives show the background of Indisn ecultivators end it
is reflected by land tenure system, average size of land helding

AT AT

1 Cudhir sen, A Richer.liaxyest (1976), p. 248,
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and caste.tridbe affliliation, banking facilities and )iterate
and nduca#cd popnlation, Agricultural labour is important
both from econwmic and soclologloald point of views, It is an
important eccncoic factor becaune it is directiy related to
productivity and is an important scciological faoto) because
it 1e releted to the land tenure or landlesaness, Keeping
this in mind two varisbles cre selected, These are; (1)
Percentage of sgricultursl labour to total agricultursl
worker, and (1i) percentages of rural scheduled caste to total
rurel population, Scheduleid caste populetion is an indicator
of soeinl deprivation opsrating as an institutional constraints
on the effective exploitativn of mgricultural rsscurce dase,
The overall scobomic condition of farmers is measursd by
calculatipg productivity in money terms, It is not the
potential alone, fumers must know the use of HYV

and how to secure the scll, the methed of sowing snd the

best procsdurs of harvesting, Therefore, sducated and
iitarate percentage to total population is also teken as a
possible explanatory factor,

-1 ¥
When the high ylelding variety of cersals are raised

on the field, the first thing the user considers is the atatus
of soll present on the land, A varlety of questions arise

in his mind, ss regards to the prospects of successful erepping,
Is the soil fertile enocugh for cultivation of high yidding

or hybrid variety? Can it bear this crop? Is the seil with
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 high porosily that the plant roots can grow and develop
s-tisfactorily? Does the soll poussess the propsrties for
storing the molature supplied through rainfsil or irrigation
so that the crop is ralsed With minlaum of labour and cost?
Are there any hammful conditicns present uhich may effect
the noroal growth of the eropm? Theases and a number of other
questions are posed but it is very difficult to measure these
points and bring them to a single index, Soll fertility
results from physical and chenienl conditions of the scll, So
At variea spatially very uwidely, MHany scholars tried to find
out some index for soil fertility, The scil rating index as
prepered by hay Chunﬁhuryg based on Stories method has been
teken for the present anslysis,

it i8 gssimed here thut highor the soil rating index

higher is the spread of area under high ylelding variety,

s3zheation

Avallabiility of perennie) irrigaticn encourages the
farmers to edept more scientific techniques as well as
intensive cultivation, It provides him tc use the best
Guality of high yielding warieties of seeds at the right
time end to reap the bigger mergins of profit,” The basie
vwater reguirement of the varicus creps is the sunm total of
the wzter required for preparaticn of fields, percclation

A

2 Hey cmudhuri, 2ha oit.




73

and evapotranspirstiocn, | _

Plants need certain smount of water at certain stsges,
Foarmers of Indla cannot depend upon the vagaries of monsoon,
Since reinfall is not always relisble and that too not optimum,
en artificis]l pmesns of watering is necessaery wilch in other
words 18 known as irrigsation, =*ulthout xﬁtax, ths seeds of
green revolution will not germinate; H,0 in right doses must
have prevedence over Ng, Py Og, Kg0 end otheér nutriants,sd

0ifferent perscns mede several studies on the }rwth
of output, It is baslcally irrigation swhich helps in sdoption
of HYV and thus higher output,”

wuantification of benefits from irrigation iz not
easy, as {(g) orop response to lrrigation is dependent largsly
on weather conditions, and (p) the timing of irrigation is
often more crucial than the total quantity of water applied,
Because of these limitations, the psreentage of groas irri.
guthd area te gress cultivated area has been taken hers as an
sxplanatory veriable, It is sxpectesd that irrigstion is
directly related with the arsa under high ylelding varisty,

Eaziiilasr
The fertiliger hungry dwarfs must be nurtured

| |
4 S. Sen, A Kicher Haryast (1976), ps 200
5 (&) A, Vishwanath, op, cit,

(b) PP, Pillsl, "Yowards a Planning Yerdsticks for
Irrigation of Rice in Kerala® :

i0.ipdia, April 1969,
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skillifully, snd fed adequately if they are to fulfil the
rromlse of a richer harunt.e The use of fertilizers, spart
from irrigation, is regorded as one of the guickest ways of
Anoreasing produetivity of crops,’?

Solls on shich yiece 18 cultivated in India are con.
aldsred to be generally deficient in nitrogen and mcderately
deficient in phoaphorous dbut well supplied with potash, The
use of farm.yard mapure, compoat, oll.cakes, fish msnurs etec,

though prevalent, have not appreciasbly ilfted the soll quality,

Contents of the goll should be anslysed in relation to the
requlyaments of the particular crops grown abd necessary
fertilizers should be provided,

There sre mapy studies on the high fertilizer res.
ponse of high ylelding variety, Crops remove different
quantities of esch nutrient from the soil, This mutrient
remova) by ¢rops fras the soll depends on the avallsbillity
of putrients in the scll and on the nature of the cropa, Out
of the essentiel slements nitrogen, phosphorous and potash
are removed in large quantities, I1In this study, only nitre.
genous fartilizer iz tsken into consideration, The ehosen
variable is tonnsge of nitrogenocus fertilizer consumption
per 100 hectores of gross area irrigatsd (GAl) in a distriet,
6 &, Sudhir, gp..sit.

7 u, Singh, S.K, Eshejs, S.R, Bapat, gp. sit.

8 Fertilizer Assoclation of wa
selected Czons iR 1ndla (New Delhl, 1975}, pe ils




78

The phosphorous end potassium fertilizers ars cmitted hers
~ beecguse in Funjab ani &‘iarym ragiqna, k0 snd 9205 ars appiled
along with nitrogen, 1

It s eipae.tud here that there ia girect relations
ship between the fartilizer consumption and the spread of
high yielding varlety srea, Therse are meny studies cbserving
high correlation betwesn fertiligzer consumption and égrinuln
tural productivity,?
teshanlzation

Mechanization in ite broad sense, cab be defined as
the use of improved types of hand.tools, enimaledriven imple.
ments and poweredriven aqxﬂpmenﬁa.m it i2 not a direct Lfnput
but is instrumental in raising the apreads of area under HYV
seeds, | _
Both manepover and gilmol.pover hﬁt leng been used
for 1ift irrigation, But they are being rapidly repleced by
dlesel engines and electric motors which are faster, cheaper

ané of courss, technically more sultable when water has to be
1ifted from a relatively greater depth, Once an engine,

R
9 (e) h,W, Herdt, *The Impact of Purchused Inputs en Padd
(ialds of soleited Cultivates in Tenjavur oistriet, 1961
62, Lndian Jourpal of Agricultursl Zcopomics, vel. XX,

(b) A K. Choudhury and A.S, Sirchi, "Allocation of Ferti.

ligers among Creps and Reglons in Up® WW
MMQI’ 10‘11, Xxuii, Bo, 3y 194, p. 47,
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dlessl or electrieal, is introduced ss & prime mover, it can
be put to a mumber of other uses » to drive threshers, grinders,
chaff.cutters and other methanical uses,
HXV not only gives high ylelds, but does s0 within a
much short perlod; since HYV grows in short duration, conti.
nuous eropping ean bs started, A= muitiple cropping spreads,
timeliness in harvesting, tillags and planting becomes a
critical factor, Loss of time dbetuesn harvesting a naturs crop
and planting a new one mesns a ecrxeﬁpanding loss in terms of
output and income, The time constraints will persist even if
there is no lshour congtraint, Farm machinery will be needed
to do o number of criticel jobs releting to harvesting,
threshing, ploughing and sowing,
The HYV needs mochinery for another resscn, vix, greater
precision in enltursl prsotises, 70 achieve optimm results
of the YV, fertilligzers should be placed at right time, st
right depth, in the plent protection measures too, mechanical
sprayers and other eyuipments enable the farmer to apply
pesticides uniformly in correct doses and at right time,
It is clear snough that machinery must be regarded as
e essentlial slenent for the spread of high ylelding variesty,
The present study considers only number of tubswells/
pumpe-sets end rumber of tractors to represent mechsniszatien,
as complete data for only thess three variables are availadle,
Number ¢f tubewells/pumpwsets and number of tractors are taken
separately for an index, as thelr efficlencies aiffer mueh,
Thess two ars put together and expressed in an index, called
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aschanigation index, It is found by *division by s .
method, Many mechenical implements like tillers, reapers, apray
ers, ané threshers which ere slso widely beling used, are not
included here in the formulation of index for lack of
data,

1t 1o expected that the higher the mechanization index,
the higher 1s the sdoption of high ylelding nrhté. A

atudy has been made relating mechonization with sgricultural
productivity, o

Ereductivity

Productivity, as a general concept, may brosdly be
defines as the efficiency with which resources are converted
into gooda and services, 1t c¢an be expressed in case of
agriculture, in three wayss (1) vutput per unit srea; (yleld);
(2) Output per manehour, and (3) Input.output ratlo,

In thig study, productivity of all crops in terms
of rupess per unit ares has been calculated for the year
197071 at the district level, Input figures and output
per men hour data are not sesy to get, on the other hang,
prie'ala snd yield of the crops are easily avallable,

11 A, xunang [T T 8
12 HNational Produetivity Councll, gp,.8if.
13 Price of diffarent crops sre taken from Statistical Abs.

tract published by Directorate of Bconomic and Statistios
of the respective Governzents,
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There are many crops in a distriet, Therefore, yield
per h*gtau of each ercp is multipiied by the price of the erop
in temms of rupses (see in appendix XIl), T7he price taken,
here, is harvest prs.anu of Punjeb am Haryans State,

| ihe productivity in rupees abows the overall econo.
mie émﬂuim of the farmers of the district and it is
assumed that the better the economic capaecity, higher is the
extent of LYV sdoptien,

Humen lobour is the primary factor for production
in traditional sgriocultursl process, HAanpover 15 used in
modern agriculture, in the 4ifferent stages of different
erop cultivetion for multiple cropping which is an effeect
of introduetion of high ylelding varliety,

In the rural working fores in Indle, the numder of
eultivators and »ether worksrs® (artisans ete,) has decreased,
while the number of sgricultural labourers has significantly

1mrm¢d.u

S ———————

14 ¥e have taken the harvast priee, since it is this price
shich the dbulk of the farmers astu sarn inccme and
wilch destermines their deeision for the next sowving
MORICD,

18 V.S, Vyas, *Structural Change in Agriculturs and the Small
Fars Secor®, Presidential Addreas at the 7th Anmisl Con.
ferenas of the ayat Eeonontie Association held umder
the suspices of Shree Nootsh Xelvarl Mandsl, Valsails,

15 Novesber 1978.
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The lncresss in number of agricultural labourers
may be dus tog |

(1) & netural iverease in the population of the
dabourcyts households and the lask of alternative employment
opportunities for them;

(1) the inerease in the number of agricnlturel
workers eculd be due to rise in the punber of the dispossessed
snnll farmersg

(111) the incressns in the nuober of agricnltural
leboursra could result from the fast that adailtional workers
eculd pot get adequate caployment on thelr own farms;

{iv) the Aincresse could also be dues to the f£snt that
artisans snd other workers did not get encuzh smployment in
thelr treditionel cccupotions and therefore, joined the ranks
of the agricultursl workers,

There sre many studies which show that the Adghter
shavre of agricultural lsbour leads to higher produntivity,

The farm mepagenont studles conductsd 1p Tanjavur district
during 1966467 plate sadditional demand £for lishoursr at 26€

dus to introduction of new paddy veriety, AbT.27, The atudlies
sstizmate thet the Jlabour requirements for high yielding
irrigeted crops is sbout thres times the ladboure.input for

the unirrigated crops, ¥ I1f the labour foree is not svaliable
at the re uired level 'am at required time, the uae of XHYV

AR

16 ¢, Muthish, "The Agricultural Labour Problem 111 Tanjswr
and thc Eov Ag:ieultn:el Mratuy"
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Bay be adversely affected,

A drief note is deing msde with concentration of
holding in different size classes with tube.well ares irrigated
in eppendix XV, This aspect is cuitted from the main gtudy
ansuaing adopticn of tectnology is size neutral,

In this study, the sgricultursl labour is taken as
a parcaptage to total agricultural workey, Our hypothesis
is that there is a positive relation betwean the sgricultursl
dsbour and spread of LIV ares,

indlan scclety is Ainter.crogsed by a network of
caste, Castelsa 1= so nuch prevaleant in Indlan villages that
it roots in mooe of domeatic and soolal 1ife, cultural patterns
and otecupational @Mﬁ%ﬁnﬁaa of the pwph.r’ Sherafore,
it roots to sgricultural development also, Scheduled caste
represent those communities which suffer or have suffered
from intouchability in one form or other, Chiefly by birth
or caste or by the profession which they practice and have
besn subjected to social disabliities, Scheduled tridbes {l.&vc
in a remote arean of isclation in more or less seclusion,
They are very much hagkvard even theugh they play an important
role in agricultural sctivities,

It is seen thet scheduled caste and seheduled trides
people do not went to take the risk for use of HYV as they

PR e s

17 AR, Desal, Jursh Scciolegy iD.Lndls, p. 92
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are finemelolly poor end troditional minded,'®

~ In Punjed and laryata only scheduled caste population
ia fnuﬁd ‘anc not the acheduled tribes, According to 1971 census
the papmm of scheduled csstes in Funjab was about 1/4 of
the total population of the State, Most of the scheduled
casten Jive in rursl areas and f0llov heredlitary profesaions
Mke shoe.making, leather tauning, weaving, seavenging eto,
heabers of these casten hove also teken to cultivation either
as tenants or =3 agrieultural isbourers, Unly a small number
of such ecultivetors possess lam of thelr oun,m in this
atndy, 1t 1o axsumed thet aress with good percentsge of
scheduled caste may ot show high adoption of high ylelding
variety,

Baucation apd idSerscy

The improvemsnt of technkcal and manual skill and
dexterity derived from educstion, has 1%s econemle returns
that impreve cumulatively with the introduction and dissemi.
nation of education and technology carefully adjusted to the

reguirements of adveneing agricujture and 1ndn;tr;v.a° Educated

18 :m. monadc Adﬁuu u m-xma‘xt v?g)mab, Chandigarh,
" .

19 Iwide, Pe ”#

20 Baljit singh, Pdueation as Investment (1987), P le
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and literate persons help the illiterate, innocent farmera in
bé&nging conselousness about sdvaneed methods of farming,

A positive assoclation betwaen eduestion and sgricue
tural growth hes been established by several studies,Zd

In case of use of BYV, the extension edueaticn should
have been tesken into consideration, Extension education helps
the farmers to convert the unfelt needs to !alt\ need, The
numbor of demonstrations would have been very much appropriate,
But data are not 1z easy recch, Iin this study, the percentage
of literante and eduecatsd person to total population bhas hesn
taken, The hypothesls underiying hers is the higher the per-

centage of educated and 1iterante peorle higher L= the sproad
of LYV area,

A spatlal cistribution of the explanatury yarlebles
&re given Delow in order to buila up the explanations for the
relationships to the dependent variadblie (Table 5,1)

2l (a) K.s, Choudhury and M, Baharaja, "Acteptance of
Iu;rovo:l icultural Prastices Jsa their Diffusien
pmong Wheat Growere, in Pall District

B YL ¥ OO0

of Rajasthan®
o3, Vol, 2L, 1966,

b) NCAER, “Factors Affecting Fertillizer Consumption®
2&0\! Delhli, 1967),

H,X, Nair, "Bducation in Production ; The Case of
l‘;g&)nvfzxigﬂcuitnnlﬂ Prodquetivity, OcotobsreDecember 10M,
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gurdaspur o 44,63 720 56,1 6,60 1,31 13,396,783 32.68 22,97 N2
Anri taar 59,39 7350 94,0 4,53 2,40 18,860.09 36,53 26,83 36,32
Kapurthala 62460 75.80 82,2 .77 294 14,855, 70 25,03 26,78 38,70
Julliundur 65,26 72420 8L.8 B.73 4.14 18,779.48 35,54 37.30 41,30
lioghlierpur 30,39 TGe20 35,0 G 74 285 15,224.,34 28,089 30,87 40.88
wupar 488 7220 6.6 6,78 1,43 16,312,490 25,28 23.81 37.17
Ludhisna 63421 72.20 8l.7 6,65 3«88 21,207.58 35.32 30,83 42,63
Feroyepur 51.94 76,70 823 3258 2,00 17,763,779 32.97 .37 20.79
Bhatinda 60,55 €9.40 758.2 2.58 1.19 16,282,883 20,71 28.78 23,60
Sangrur 64,63 69,40 8l.4 3.19 1,79 17,023,444 28,69 25,63 24.22
Patiala 50,80 67.30 0.4 4,10 242 28,347.28 32.43 25,08 31,51
Hinsayr 48,16 GB8,40 49,6 1.61 Ce38 19,734,88 23,83 49,83 35,54
Fohtak 31l.18 68,40 40,3 1.73 0.84 20,004.00 25,28 39,59 30.78
gurgeon 42,28 68,40 26,6 2.68 1.77 16,365,21 18,40 37.23 23.11
Xarnal 42,36 57,60 70,8 4,00 2,20 19,764,296 44.90 46,30 24,81
Aabals 31.92 72,20 26,6 B.78 2.,35 16,591,090 32.49 61,28 35,54
Jind 38,68 64470 63,7 1L.28 0.83 14,588,490 22.28 43,88 18.51
xahendnurh 1@.1‘ 68,40 8.6 2.79 08B0 5,994.45 15,96 J1.82 26,03
Mean 46,15 70,18 58.87 4,28 1.4 17,010.81 28,23 .63 31.86
Std. am.uwmu 4.8 33,38 2.08 0,89 23,644,76 6.86 14.49 6,75
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it is almust unifora throughout the regiun; the co.
efficient of variance belug 6,10 per cent, uistricts of
Funjedb are of higher ingex while it is iess in come of
districts of haryana, hahendrogerh hes the lowest index
(10.24%) (fig, 10),

This dleparity for the varipgble is found b
be very high, T%he C,V, 12 as hign as 56,668, Shere are
some districts viz, Amritsar, Luchisna, Kepurthels, which
show more toan 80§ snd there cre same dlatriets like
Kehendragarb wbleh hove only 8,68 irrigeted ersa to totsl

eropred area (f£fig. 11).

~ Vleparity due to this variable is also pretiy high,
The C, V. An 47,528, uistricts mﬁmmﬁ, Loshiarpur, hupar, and
smbals lie in the very bigh categury while Lisser, hohtak, am
Jind ahow very low use of fertilizers (fig, 12.).

Very high per hectere productivity is sesn in
sudhisna and Fatiala distriets, Ourdaspur, Aaritsar,
Kepurthals, Loshisrpur, Kupar, Bhatinda, Gurgson, imbala and
Jind ile in iow category, Lts C,V, is found to be 21,428

(£1g.14),
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yudte o high disparity is seen in csse of this
variable, The coefficient of variation is as high as
45.87%, vistricts whlch show very high are Kapurthale,
Jullunaur, Hoshiarpur, lLudhlsns, cnd showlng low are Hissar,
Lohtak,Jind and Hehendragarh (fig, 13),

The average percentsge of this warisble is found to
be 29,23, Theve are distriete 1ike Karnel with 2s high as
44% while districts like hshendrogarh show only 16,268, The
disperity in terms of coefficient of varisnce is found to be

23.“750 '

The scheduled caste populaticn Ls quite high in
some diastriots like Ambals (61,28%), UD sn average it is
found to be 34,638 in this region, Ambale, Hisssr lie in
the higheat category while Gurdaspur lies in the lowest
category, The coefficlent of varience is 33,176 (fig. 1€)s

The average percentage of literate and sducatsd
populstion to total 4in this region is 31,868, The co-
efficient of variance is found to be 21,188 (fig, 17), The
highest percentage is found in Ludhians (42,63%) anc lowest
An distriet Jind (18,518),
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DETHIBINARNTS OF AREA CRUEK HLGH YLBIUVING
VARLETY ; A STEP~WISE REGRESSIGN
A step.wise regression procedure iz foliowed to idGen.
tify the influentisl determinants for the inter.distriet
varistions in sres under high ylelding veriety, It starts
vith a simple correjation matrixz (appendis XIil) which has

to be gone through, es At will help to interpret the
regrescion results,

Cerxehation Nattiy
The correlation satrix ahows sioply the reletions

between the variabies, Pereentage of area under hiV to
total eropped arec under these four orops is highiy ¢pe
rrelated with percentage of GAL to TCA and moderstely with
mechanization, rer hectare productivity in money temms and
rercentage of agricultural labour to total agricultural
workers, It haz got a weak negative correlation with
percentags of rural scheduled caste to total rural populaticn
and tennage of nitrogencus fertilizer per 100 heetars of
gross area irrigated, It is wonder to see a negstive
correlation with tonnage of nitrogenous fertilizer per 100
heetare of GAl, anybov it is very weak,
‘seno of the eaplanatory varisbles are inter.
correlated alse, Soil rating index and percentage of
M terste and educated population to total popuiction are
moderately correlsted, which msy be a spurious eorrelstion,
Percentage of GAL to TCA with per hectars produstivity and
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percentage of agrieultural iabour to total Qgricnlturel
worzeyr, mechanlzation with percentage of agricultursl labour
to ggricultural vorker and rercentage of literate and
educated porulation to total populaticn, apd per hectars
productivity with percentage of agricultursl lsbour to
total workers are all aoderately correlated,

Stepswise regression is s multiple regression analye
pls, It helps to get the hent possible veriasbles by which
maximom verdations on ares under HYV could be explsined,
in the step.wise regresclon, a gseries of intermediuate
regressicn eyuations ore cbtalned, one for esch addition
of variable, untll all variebles are added, The varisbles
ere added in order of their ilmprovement to the overall
goodness of £it end the intermedlets regréssion eguations
provide the best valusa of the co.efficients for the specific
varisbles included in the equation, Thus at each step, e
regression e.uaticn ia provided, which is the optiamum for
the included _nr.tahle-.w The cumulative aum of syuerss of
the multiple YRt snd the standard error of the estimates sre
also provided et each step, thus indicating the variance
included and the confidence limits, Tue standard error of
the estimate for the esguation can he trested as a standard

-

22 D.P. Bauser, "Some Probleas in the Use of Step-wise
Regression Techniques in Geographical Researe
s VOl, XVIII, no, 2, ’

Ps 148,
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deviation ana thero ia 2 958 poscibility that actunl wvalues
will éiffer from the regression vclues by net more than twice
the ptandard srror of the estimate,

Hght varinbles sore token and relaoted with percentage
of area under HYV to totanl eropped orea one by one in the
step.vwlize regressicn procedure, They are;

xz = Soll rating index

iy = Fercentsge of grosa aroa irrigated to total
eropped ares

X, = Tomnage of nitrogenous fertilizer 100
4 heetare of groos area irrigated per

35 = kechanlpation index
= Per heoture productivity in money terms

= Pereentage of sgricultural lebour to total
egricultural worker

%g
X3 =  Percentage of rural scheduled caste to
total population

%

= Pereentage of literate and educated

puvpuiaticn to total popuiation,

The first predictor introduced is the percentage
of GAL to TCA with shich the variabie gets higheat correle-
tion (0.890).

The orcer ip wvhich the independent varisbles sre
added 1s given in sppendix XIV, In the above table §.2
the second eolumn showa the variables in order of thelr
goodness of fit; the third, the cumuletive multiple
correlation coefficient, the fourth, the square of the
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Table 5,2

Tneciuded Varlabies Yarlem Y Thicrease S, T,of
ble B K'z100 in %300 Esti-

VNP |
X, X3 890 79,2 . eLoo
X, ¥ Xg +900 81,0 1,8 32,003
X5 %y X, Xy 910 82,9 1.9 2274
By ¥ Xy X Tg o018 844 L6 17,697
X3 % X, ¥ X, X, 925 86,6 Lz 14.363
I ¥ X, % Xg X, Xy #0930 86,6 0.9 11,769
Xy Xy %7 Xg X Xy g X, 4936 87,6 1.l 10,100
Xo 937 87.8 0.2 8,104

BNl

L
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wuitiple corralaticn coefficient which is eyuivalent to the
proportion of total variance acccunted for by the oq;axlan
and *RY is expreasad in rercentoge; the fifth, the increase
of total variance expressed in percentsge; and the last the
etondard error of the estimates for the respective eguation,
The initiel varicble accounted for 79,28 of the
total variance, The second varieble shows the additional
inerease of 1,9%; the third 1,08 cnd the fourth 1,883 ond
the rest less than 1,58, The first varizble itself gives
the maximum tH?, Ii is to bo specified that percentage
of nitrogencus fertilizer per 100 hectars of GI are
negatively related with percentage of area under HYV to
totcl eropped area in all the asteps, The rercentage of
Gal accounts for 908 of the varistions explained by all the
predictors and as such, there is no appreciable increase
An 'Ky after ity Further, it is highly significant (at
1% level) in all steps, No other verinble is significant,
The G, fellia down rapidly through the steps,
from 64,00% i the firat step to 8,104 in the last, but,
howsver, reduction is not much sfter the fourth step, The
range of residues as sssd in table 5,3 4is high end remains
elmost at the same level in the first three steps, then
gots reduced to half of that in the three steps and then
starts inereasing, |
As the shove discusaion cutlines, the results are
not satisfactory cfter the fourth step nnd as such the

fourth eguation seems to be g hest pessible one,



Table 5.3

vistriet & of GAL & ofltrot, & Of agx, Per hge, MNechailw Amount of & OF rural Soil
to ICA to total led to rojuc- sation ~fertill. 5,0, to rating
pop - total agr, tivity 80X ico n., total index
ardaspur 1,38 <18 3,68 D958 16.28 17,96 21.92 22,18
Amritser wll,28 12,87 ~12 .56 11,03 = 8,63 - 3.0L « 8,89 » 9,38
- Kapurthala 4,99 3.4 - 2,73 «15 - 2,19 w 2460 - 4,02 » 3,39
Jullundur 0356 $.39 5.56 6,71 2236 1.98 - 88 - o34
ﬁnmmﬂr - 7;% ‘22;18 -21..65 ‘17.59 "17040 ‘16.29 «-13‘57 ~13.31
hupar «18,07 «22,68 24,00 «25,86 =21,901 «16,80 = 6,52 - 6.7%
A Ludhiana 13,36 9.04 8.90 7.67 6,99 7432 7.68 815
¥ ‘raz’m -M.ﬁz ‘110“ «11,38 -10.49 ~10¢94 *11;-96 «10,30 «lg, 0L
Bhatinda 8.48 - 12,36 12,03 13,00 14,93 13.19 13,868 13,02
cangrur 8.83 12.14 10,38 10.74 10.15 S.11 9,91 9.72
Patiala - 2,60 2.26 o 1,00 » 7,97 «10,62 «10,35 = 5,28 - 4,49
hohtak «14.29 «12,70 »13,14 =233,39 «19,38 »22.89 «21.17 «21.55
Gurgeon .15 37.18 33,02 28,01 21.15 18,69 18,66 10,47
Karnel -24.32 -20«’15 - 500? - 4081 - 507“ - ng '19‘42 - 7a33
Amsbale 12.69 1@027 21.07 20,66 16.“ 22,50 14,72 10,30
Jind 26,40 16,60 «2Ls73 21,11 «2L,32 - 0,79 «12,13 «10,86

Hehendragarh 74,38 «56,394  «67.82 =20,83  «356.11  «58,68  «55,99  «52,04

Range }
of Resldusl 108,49 92.52 100,84 .57.94 66,26 7749 77,91 74.22
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The validity of the model that how far ti:is model
holds good in different dlatricts can be evaluated by looking
into the distribution of residual (mep 18), hesidunis
expressed in rercantage cre nothing but the unsaplalned
variastions by the model in equation, The reaidusl ranges
£rom «20,08 to 28.015. 9 districts shov positive residuals
ana other nine dintricts negative, If anh aliowanlce around
16% (elitber positive or negative) is given this model expleins
the inter-.district varistions in srea under LYV setisfectory
for eleven districts,

LE XX T



CHAPTER W&

INTKI.OLSTELCT VARLATION OF FuUl YV CEKEALS AND

- THELR UOTIENT OF CRUP SLGNIFICANCE

In the previous gections the following four mein
chsarvations have been made;

(1) in Punjab and Haryana, 4t has besd empirically
found that the agro-rlimatie factors have only o marginal
influence on the yield of a crop,

(11) mmong the four components of agricultural growth,
yield ccmponsnt hos the maxloum contribution in the explanss
tion of agricultural growth,

(441) HYV plays the most important rvls in deter.
mining the pgriculturcl productivity,

(iv) irrigation explalns sbout g0k of the variasnee of
the extension of HYV in Punjcb and liarysna,

In this chapter, we shsll discuss the spresd of HYV
of four cereals i,e, rice, molze, bajTa and wheat, im aifferent
districts of Punjab and Heryana at two points of time, vig,
1968-69 and 197374,

Total area under LYV has increased guite satisface
torily during the period of the atudy, The percentage shore
of aren under EYV to total cropped arsa in the state of Punjsb
and hsryans together has increassd from 324 in 196869 to
1973-74, But while a combined stuay of these two atates gives
an enthusisstic picture of the extension of HiV, a statewlse
gtudy reveais that the pleture was not very rosy in case of
Haryshe shere district Kernal topped the list with only 22.8%

w 98 -
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QAGE OF HYV AREA TO TOTAL CROPPED AREA
Ly [ FOUR CROPS]’
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PUNJAB AND HARYANA:1973-7%,
%AGE OF HYV AREA TO TOTAL CROPPED ARSA
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of its total area under hYV in 196g.69. The performance of
Punjab districts were highly satisfgctorily whers as ucny as
8 dlstriote had mors thon 408 of thelr tot-l area under HYV,
Compzred to Haryenas, sxeept hupar all the districts of Punjad
had s higher ghore (of orea under HIV to totsl cropped ares)
then the district Zarval shich topped the list in Haryena in
196869,

An interesting feature to note here (figs. 19 and
20) ip the decreane of inter.district dleparities of the ez«
tension of LYV in this reglon, Neasuring the disparities in
terms of coafficient of varietion we find that disparities
decreasod over time as sosfficlent of variastion decreased to
33,455 i1 1973.74 fram 55,00% in 1968469,

A aropewige study is made here to see the perfor.
nance of 4ifferent distriets in detalls, The results of our
study is portrayed on maps, uviatricts are divided into feur
groups according to thelr performance in sach crep, The
method used for such categorization of district is to find
the menn and stendard devietion of the cclumn and grouped as
mean, plus minus standard deviation,

abeat
The popular wheat varieties in this reglon are

Kalysn 227, PV-18 and S.308, Few other varieties are in
the process of becoming popular are; Lerma Rojo, Senora €4,
Sharbatl Sonara, Sopsliks, Chhotl Lerma, Safed Lerms,
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Mukth, %,G, 377, WG 357, HU 1981, &, detalled deseription of

acme of these varieties ic given in ths appendix,
Venkataroment presecribed the oyﬂmm and prevelent

dates of sowing of wheat in laryena end Punjab, as unders

Trant Optimum dotes Prevslent sversge date
RRERER p— wasgin
HEaryana End Qcotober 11 uYesk of November

North Punjad End Uetember I1 wWeek of Kovember

South Punjab End vetober or Iat week of November
4né December :

P . }

house gt “2 observed the duraticn of different
varieties of wheat as unders

1 S, Venkataram 'cmat::.e Consm-raum in Cropp:m;
P:ttern:* 1n 1 Pre i
p ’ ._!‘A ﬁ"f"' ‘U "3 VI

2 L.k, House, B,C. Wright, 0,B, Baird aNew Cropping
Patterns 1h Indien Azrlculturﬂ, 1bid., Ps 289
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Crop Vexdety fpproxinats duration Time of Sowing
wheat Soncra 110+120 days
gg::?:u 110.120 days 2n4 _fcrtnight of Nov,
Sonclika 110=120 days 2nd  wilw
Lems hojJo 130140 days
S « 331 130240 days Ist <40
Safed Lerma 130«140 days Ist 0w
Kalyen Sona l40.160 days Ist 80w
PV « 18 140150
G U A ———— —~

Thess photoinssnsitive high ylelding varioties of
wheat show ¢ fairly good yleld, under irrigated conditions
even Af the sowing is doloyed up to the end of vecember,

HYV whents cre short stemmed and possess a stiff
atalk which reaints lodging, The meximum temperature during
March over most of North India renges from 29°¢ to 32°e and
hot dry winds ususlly stert blowing at this tlme, This
incresses evaporation from the soll and treanspiration frem
the plants reaulting in reduveecd moisture syalladbility to
tie ripening whest ¢rop, Wnlle the nomal . . tall
varieties will lodge if irrigstion is provided under condi.
tions, even more so if the crop has been fertilised adeque-
tely to increase yields, the dwarf varieties which are highly
fertilizer responsive can osfely stend irrigaticn and cen
be benefited by it,
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1t is possible to adopt multiple or ralay eropping
with LYV wheat which increases producticn per unit area
per year, hXVs being genetlcaily high yielding are fertilizer
responoive and can efficlently utilize high Goses of ferti.
lizer, The productivity of dwarf wheat per day is higher
than that of tall varieties, The dwarf wheats have a broad
spectrim of resistance to a number of races af rusts prevalent
in India,
There is o conasguent rise of yleld of wheat in this
region since 196465, The yleld has ipcreased to 19,511,111
 kg/he in 1068.60 from 1,415,88 kg/Me in 1060«G5 and it has
recorded yleid rate of 1827.27 kg/ba in 197374 (swes Table v),
The inter.district diasporities of yield rate measured in
terms of the coefficient of wariance hes decreased during
this period as ¢,v, has decreased from 41,765 in 1068.69 te
16,645 An 1973.74,
vistricts Jullundur, Ludhiang and Asritsar lle in
the highest category of rerceantage of LIV wheat %o total
wheat area (more than 63,1%) in 196869 while in 1973-74
excepting Hoshlerpur and hupar (48,985 and §57,14%) all
districts are sbove 63% and nine districtse./mritsar,
Kapurthals, Jullundur, iLudhiasca, Sungrur, Azbala, Kurukshetra,
Karnal and Sonepat..are as high as 90 per cent [/ figs, 21(a)
and 22(0)7 (Tsbles C:3. and 16:4.),
The average percentags of wheat irrigated area to
total wheat is 788 in 196869 Jfig, 22(a)/ snd that in



1973«74 went up to 89 per cent [ft.g. 24(a)7s The intere
district variation also reduced in 1973+7., C,V, being 14%
from 1968.69, C.v. being 29 rer cent, (Tables €5 and ('6)

bdee

hice is grown in khardf season in Punjad end Haryana
regions, The major HYV of rice 1s TN.1l ond I.B3 which take
110«120 days and 110.130 days respectively, These varieties
are weskly thermo.sensitive,

in kharif season, the highest ylelds of paddy
voriety, IR.g, are cbisined by teking up transplanting as
early as possible in July, Whiles sesdlings of 25 to 30 days
are transpianted for getting good yields, the physiologicel
agé of the seedlings is more important than the zctual age
of the em:unga. Seedlings having four to five leaves are
poat sultoble for transplonting,

water should not be allowed to stand at the time
of planting, A thin layer of 2 to 3 em water should be
allowed to stand in the field starting from thres to five
days after planting till fina)l topdressing, Before the finsl
topdressing, water should be dralned completely and the fields
dried till oranks deveiop, After the finsl topdresaing, 56
em woter should be nllowed to stand in the field till the
crop matures, Wwater should be completely drained eut a week
before harvesting,

TR-1 and IR«8 are highly susceptible to pests
particulcrly leaf-hoppers, atem-borers, gell.midge, hispa

aepd cutworms,
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The aversge yleld of rice in thls reglon was 1262,12
kg/ha, in 196465, vhile thrt 1in 106559 remained almost game
(1289,47 kg/ha,), but during 1973.74 it hes increased to
2088,60 kg per heetare, |

buring 1968.69 the psrcentage of HYV rice to total
rice arsa was highest in distriet Ludhions (33.,3) and lowest
in Rarnal (fig, 21(b)), HLernal is prominantly s rice growing
distriot, Populariiy of YV rice was very ppor at this
period, ODuring the same period districta like koabiarpur,
kupar, Sungrur, hLohtek, Gurgeon and Mahendragarb wers 'aitmr
with no BYV or less then 50 hectares, The varlotion of dise
tribution of EYV riee during this period was as high as 71,444
of coefficient of variance, |

The popularity of HYV rice hes inersased signifi.
cantly in 1973.74 and percentage of HYV rice to total rice
area has reatted as high as 808 in the districts like
Kepurthals, Gurdaspur, Juliundur, .. : ' ', Faridkot, Ferosepur,
Ludhigna, Sengrur amd Patiala (fig, 22(b)), There are some
digtriets like Kapurthala, Jullundur, .uahisna, Faridkot,
Bhetinda end Sangrur which sre showing rice area ccmpletely
under HYV rice, Uurling this period, all districts were above
20%, while excepting Ludhiana no districts resched beyond
this point, 7There is no substantlal area in dlstrict
kehendragarh,

The average irrigated rice araa to total rice in
this regicn is uite favoursble Jlg. 23(b), end Zi(b)7s The
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area irrigated has increased tc sbout 9CK during 1373-74
from 806 of 1968469, The dlsparity for this varisble has

reduced in 1973474 (¢,v, being 10,14%) fron 1968+69 coefficient
of variance belng 26,85 per cent, |

tialze

Helze is an importsnt kharif crop in Punjad and
Haryava, The populor high yielding varieties are Ga;xsa 101,
Gsnga 3, Vikram, composities « Vijay, Kisan, Sona ete, The
yield of molze is very low compared to USA, The zmaln regacn
for such low ylelds is that open pollinated lov ylelding
varieties are grown in 90f of the total maize ares in this
region, The melze production has not yet felt as high as it
should be though swme very high yield responsive varities
have been relessed as early as in 1361, Ibp the deginning,
the xlow coverage under the high ylelding hybrid malze
varisties hias besl probably due to the apathy of the farmers
to buy costly sesd svery year,

Sharma, &t 21 (ma)a stress that ‘the coverage of
large sreas under HYV seems t0 be posaible only by changing
the hybrid approach to the developasnt of composite varieties,
The experimental results in Mexico and in India on the yleld
levels of composites have clearly shown that the compesite

2 LORDS 2. 200 HIRIAG AL XA05. R A2
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varieties are capable of ylelding as high as the present
day hybrids, 7The seed produetion and multiplication of these
varicties are much easier than those of the hybrid varletlies,
Also the spread of composite variety is much faster over a
large area, since the cultivatora, who had once procured the
foundation ased atock fras a reileble scurce, can further
produce their own seed and can distribute thelr fellow
farmers, BEven aince the compoalte varisties have been made
avallable for the firat time, The people are having doubts
with regard to their yield performance of hybrid and composits
melze veriety ot several locetions in the states of Punjad
and Haryans, '

Shapua gt gl aftsr experimenting in Hoshlarpur,
Ludhdgna, Jullundur, smritssr, Patials and Sangruy districts
on hybrid Gengs 10k, Gonga 3, and composites Vijay and local,
found that the threes varieties are sgual in phenotypic stabi.
lity and, therefore, it is difficull to say en the basis of
one geasonte data on somewhat similar locations whether the
ccmposite varieties are more stable under a wide range of
seascnal and locetional differencen, Actually, the doudle
oross hybrids themselves have cousidersble smounts of
sensonal and locational differences, Actually, the double
eross hybrids themselves heve consideradle smounts of
genstic variability and therefore, on the basis of limited
data, 1t is 4ifficult to differentiate between the phenotypis
atability of the cumposites which supposedly have higher
genstic variability than the double.cross hybrids, Because
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102
of this reazon, ares under both hybrid and componite varieties
of malze are taken in this study,

The aversge yield rate of meaize of this region is
1122 kg, 1168 kg and 1146 kg/Ma, Guring 1964-65, 1968-69,
and 1973«74 respectively, The yleld rate rempined almost the
sans, . | |
in districts Sangrur and Patials, LYV malze was
avellsble in 1968.69 but no LYV malze data 4in these distriets
in 1973.74, 0Ulstricts Ferogzepur ana lissar bave been bifur.
eated into Ferozepur, l'oridkot and Lissar and Bhivard
respectively, ond 1t might be so that the malze belt lles in
the other distriets for which dota for HYV molgs is not
availlable in the later year, [Jig, 21(c) and 22(c)/, In
many Alstricts, the EYV area has gone down, The coefficient
of variance remsined ssme in both the points of time (63,638
during 1968+.69 and 64,538 during 1973-74).

Compoalte varieties a2lso need irrigation, The mean
percentage of irrigeted malze ares to total malze is 66,154
during 196869 and slightly less (64,88%) during 197374
215, 83(C) ena 24(e)7,

Balrs
Bajra ies an important kharif crop in this region

specially in haryana, %he optimum time for sowing hybrid
bajra is sround mid July.

Although reqyuirements of water for hybrid bajra
erop s coapered with other important emps are ééuparatinly
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PUNJAB AND HARYANA 1973-74
O°AGE OF BAJRA IRRIGATED TO TOTAL BAJRA AREA
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" PUNJAB AND HARYANA 1973- 74
o AGE OF TUBE WELL IRRIGATED TO NAl
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less, yet timely and edeuate supply of uster is necessery
for cbtaining lumuriant growth of the erep, The lower vield
realised thaz expected from the hybiid bajra erop affscted
unfavourebly the coverage of ores under this variety,

The trend of ylelid rote of bajra is quite good, It
incresaed from 380,07 Kg iD 196465 to 611,63 kg in 196869
and to 888,22 kg per hectare during 197374,

pistricteFerozepur and Bhatinda are found to be in
the mghaét category during 196869 (555 and 48% respectively),
Listrict Bhatinde shows s decline in area coverage in
1973«74 (10,365), The percentage of aren irrignted ramains
sauo 1o both polnts of time, (fige, 24(4), 22(d), 23 (4),
snd 24(4)/, iike malze, many districts are found with
blank column and Guits a few with leas than 50 hectares,

The irrigated sres described cbove inciudes water
from all sourses, As it has been already menticned, BYV
crops depsid upod timely water supply, Timely watering
depends mainly upon well irrigation; water from cenal is not
assured, |

The percentage of tubewell irrigated area to net
area irrigated is shown in mep 25, during 1973.74, Dlstricts
Hoshiarpur, Kepurthols, Jullundur, Ludhiane, kupar, Patiala,
Ambsla, Karnal, Mehendragarh sre found in the highest quartile
1.8, betveen 75 and 100 per cent, It 3.; nlvays fcuand that
ons or the other LYV crop is grown in the districts vhers
tubewsll irrigated ares is sufficlently high,
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From the interpretaticn of above maps, it is clearly
seean thot all HYV cereals are not distribyted equslly, BYV
of gertain crop is higher than the other crops, The
difference in change of ares under HYV of a particular erop
- with respect to area under EYV of all crops is also
important,

70 measure this point, ap index has been found out
as *quotient of LYV ¢rop significance® which 1s eyual to

This has been calculcted for two polnts of time,
1068-62 and 107374 in digtriet level for these four c¢rops,

Fros the above table, it is found that all dis.
tricts except Jind snjoys highest guotient of crops signifi.
cance in cage of wheat in 1968.69, Next comes rice, malze .
and then bajrs,

Diatrict Ferczepur, Bhatinda, Ambala and Sangrur
are enjoying LYV wheat and bajra almost egusl share vhile
districts Hissar and Gurgacn are found equal share in aaize
and wheat HYV erop area aignificanee,

District Rashendragarh shovs only wheat which is the
only crop with HYV,

In case of rice, quotient of LYV significance 1s
found te be highest in distriet Jind and lowvest in Kernal

during 1968+69,
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wuotient of malgze 1s founs to be highest in case
of vistrict Jind, &Zxcept Jing, Lilssar and Gurgaon sll are
found to be less then 100 points, It is very negligible in
distriets like Songrur, shetinde and Ferozepur,

in case of bajra, district Ferczepur, Bhatinda,
fnbala and Jind are showing high points,

Thz same sort of computation has been dotie for the
perlod of 1973.74, 7The guotient of h¥V riece gignificance
 bhos incressed quite significantly and even more than KYV wheat
in some districts of the reglon, (Fig 26 ¥ 27)

vistricts Gurdaspur, Kepurthals, Jullundur, iposhiare
pur, Bupar, iudhians, Ferozepur, Faridkot, Bhatinde and
Sangrur show more in rice than wheat, while thesc were found
o be so An case of wheat during 196869,

‘ Very high guctient of wheat HYV crop significance
ia foung 4in case of vhiwant as other HYV crops are not
populsr, vete of LYV bajra wes not mentioned in Punjab
Statistical sbstract, Among districts of Haryanae, Mehendrs-
gorh shows suffielently high,

To sus up the sbove discussion, the standard
deviation and co.efficient of variance are calculated in
the following tables



Hean 37,95 237.28 651.88 69.40

Standard | |
Devietion £3,05 403,46 59,34 40,55

Nusber of |
Plstricts 12 18 16 3 3

cosfficient 73,93 170,083 114,38 S8.44
of VYariation

L

106,88 154.77 13.36 52,01
43.67 L07.88  8.09 20,92

20 22 kL 11

41,66 69,32 G087  40.22

90Y
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From the sbove toble, it is found that the inter.
aistrict dlsparitics of quotient of LYV crop significence
hes decrsased in 107374 over 1968-69 for each erop, The
disparity was very high in the first period for wheat and
malzs, Coefficient of variance being 170 =nd 114 per cent
respectively, The dlsparity vas lowest for Dajfa ~ €.V,
being &8 per cent, In the second period, the dispsrity has
decrepsed significantly for each crop, and the poaition of
different erop resains the geme,

The mean gquotient of HYV orop significcnce was
highest in wheat in 1968.62 and lowest in case of rice
(237.28% and 37,955 respectively) and that of maize end
bajra were 51,838% ond €9,455 respestively, But interestingly
stiough, the seme has gone up to 104,828 1o case of rice during
197374 and rest has come down quite significantly, This
shows, overall the percentage of HYV rice to total rice area
to percentage of HYV of four crops te total cropped area heos
inereased while that of vwheat, malze and bajra has
decreased, |

From the above analysis, it has bsen found that in
Punjed and Laryana the extension of HYV rice is most popular
smong the four ersps » the atudy deals with, This study
has very iittle acope o identify definite reasons for
such phencmens, Nevertheless, scme tentative reasons may
be put forward on the basis of cost pattern of different
HYV cultivation of different erops,
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The sconomic adviser to Government of Punjabd, Chandi.
garh, has issued three reports on “Eeonomics of Tractor Culti.
vation and Economies of Production and Cultiv-tion Proctices
of Ligh Ylelding Varieties of Uheat, Malze and Paddy in Punjabv,
for the years 196370, 197071 and 1971.72,

They have given the cost of cultivation per scre by
different cost concepts, 7he sost of cultivatiuvn per sore
in rupees of wheal, malze ond paddy is given in the following
table;

Table 6.2

Wheat 626,63 571,98 660,80 579,30 692,08 633,79
Malge 603,80 6574.08 628,92 591,17 673,25 641,13
Faddy 594,73 536,47 597.29 5M4.21 648,58 602,23

——

AR e

® This cost includes « Cost + cost Ay + Cost B + Cost G,

Cost includea hired humen lsbour, owned and hired
bulloeR lebour snd trector, seeds, maenure, fertillzers,
insecticides, de rxrmmﬁw and .’m%trnt oen farm bnud:lngs
tractey ancouo es and implements, land revenue and other
taxes, irrigation chargss, other nlaculanwm charges,
interest on working cap:!.tax and hiring of other nehi.nory.

Cost A = Cont "1 plus actual rent pald

Cost B - Cost plus evolusted rental vslue of
ouned and interest on Iixed capital
(excluding land)

Coat ¢ « Cost B plus the imputed valune of femily
(huzen) labour,
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The cost per acre of HYV rice cultivation was
B3 504,73 in 1969+70 while that of nmalze and vhest was
e 663,80 and Rs626,63 respectively in Punjab, The lowest
per eore cost of hYV rice cultivaticn was true for rest of
years zlas0, Probably thia cost pattern of different HYV

cultivation mads Lt economically visble to extend LYV rice
most,
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ef rice ¢ area te to vheat salze bajre &

seigesdbajre (rices  (4) tetal to to te Cus Ao e o

el S e ommgm o7 v

. wheat) : ice Mhont Moy Gajva
» T
1 Curdesper 7¢ 296,80 2l.25 7.0 51185 10.3¢ fal 2428 163,77 £3.8 (a)
2 Aaritssr 150 342,60 45, 7B 547 65,88 8,16 15,18 12,49 150,47 18,63 34,60
3 Kespurthals 42 102,70  14.90 8,33 60,65 20,00 = 20.36 148,28 48,89 -
4 Jullnndur 138 M14C 2 53,98 (8) 72.23 12,60 (a) (8) 186,32 23,33 (a)
5 lKoablearpur 49 219,90  20.50 10,34 36,96 458 (e) 45,77 155,99 20,00  (w)
& hapar 19  90.30 2,086«  33.86 322 (s) - 181,40 15,30 (e)
7 Ludhista 186 287,40 64,72 33,33 79.81 2l42 (a) 5,49 123,31 33,00 (W)
8 Frromepur | 235 540,00 | 43,852 9,00 52.03 5,88 56,00 20,88 119,56 13,81 126,37
9 Ebhatinda 176 370,40 47485 <« 5076 4.76 47,88 - 107.42 10,07 100,51
10 Sengrur 176  373:70 44,10 9,00 59,77 5,08 37,47 20,61 135,83 11,61 84,96
11 Patiala 117 296,20 2 40,88 ' 7.69 55,72 15,88 16,12 18,81 136,27 33,98 30,43
12 Migear €8 531,00 12,26 7.60 20,04 20,00 8.87 62,82 163,35 163,30 70,00
13 hebtax 56 380,00 13,33 (8) WA o 3,3 (a) 153,90 - 17.62
M ourgsen 4% 2,00 18,70 - 3175 3500 6,11 0 - 189,78 135,08 36,07
15 Kermal 110 422,80 OR.88 2,08 37.73 588 6,07 9.62 18530 2576  29.22
16 Ambals 26 163,00 15,96 1086 22,08 8,857 20,00 €8.08 138.43 63,73 12529
17 Jind 16 129,00 12,40 12,560 11,29 25,00 12,73 100,80 91,08 2061 102,66
18 ashendragark 4 222,00 1.0 <« 33,33 (s) () - 1851,66  (a) (a)
Souree; 555,29 X = 30,85

8.0, = 16,97

c.'l ' 55.51

011
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(13)
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DO Dl GG D PR R
Ko, District +malze » (rice ¢« (3) BYV BYV = HYv BYV 5 B

?;3::)* ::.3.::: (:c)» :ﬁcc :geat t::iu bgéra Crop  Aven Significance

BYV area wheat) tot total total total _ . b oiver

i,00  croM  sis wheet malie  bagre K (et fehe BT

1900
O e it ool S R e S S——— ——— S es——

1 Gurdaspar 176 268 65,30 95,29 63.27 2,78 145,92 96,89 4.25 -
2 Amritser 316 411 76,89 70,97 92,28 2.4 = 92,30 120,01 3,17 -
3 Kepurthela 102 118. 86.44 100,00 95,89 18,76 - 115,68 110,93 21.69 -
4 Jullundur 294 368 72,73 100,00 96,92 3,76 137.49 132,71 5,15 -
5 Hoshiarpur 100 2?71 36,90 72.97 48,98 3,37 197.76 132,73 9.13 -
6 kupar 42 108 33.89 62,50 657.14 2.70 160,70 146,32 6,94 -
7 Ludhlaena 2860 352  71.02 100,00 94,61 100.00 140,80 133,21 14,03 -
g Ferozepur 268 ale 83,86 93,2 80,89 = - 111,18 96,57 - -
o Faridkot 236 360  78.67 100,00 83.27 8,69 = 127.11 106,84 1l.04 -
10 Bhatitida 168 266 63,16 100,00 83,77 6.26 10,36 158,32 132,63 9.89 16,40
11 Sangrur £94 298 98.66 100,00 08,87 - 101,35 99,90 - -
12 Patiala 263 . 336 78,27 €8.60 81,60 - - 87.64 104,25 - -
13 Hissar 254 421.9 G546 62,50 B0.43 (8) 28,96 112,60 51l (s)  s2:
14 Bhiwsni 4} 302,33 15,56 (=) 79,86 7.26 (a) 586,65 - 53,53
15 Gurgoan 162 250.2 64,75 35,71 60,46 18.87 60,77 65.18 107,28 29,14 93,85
16 Jing 1 211,83 52,53 22:,33 73,83 =~ 34,64 42,62 140.54 2 - 665.94
17 Kehendragarh &8 187.0 29,41 (a) 096,95 (a) 13,25 (a) . 329.64 (8) 46,05
18 Ambala 125 193,56 64,60 42,94 99,59 12,02 21,74 66,47 164,16 18,60 33,66
19 Karnal 211 300.2 70,29 35,80 98,45 6.90 39,60 50,93 140,06 9,81 56,33
20 Kurukshetra 249 347.5 71.66 18.12 99,68 14428 25,57 67,156 139,12 19,94 35,60
o1 Rohtak 109 203.5 53,56 43.48 67.96 ~ 39,30 BL,17 126,88 73,37
22 Sonepat 89 120.8 79,33 38,88 97,53 19,23 36,70 43,96 122.94 24,24 46,26

TIT
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Table G5

Distriet 3 of 1rrie & of irrle % o?"iuh e of irxie

toa rice ted malze gated bajre gated whoat
0 total o total to tetal total
rice ares @msize srea bajra ares  yheat area

L - e e Mg

Gurdaspuy 7700 36,85 11,11 45,91
smritany - PB90 96,33 - 57.08 88.88
Kepurthela 100,00 85,33 £9,26 83,93
Jullundur 80,83 B2,10 50,00 86,33
Boshiarpur 7e.07 17,48 (8) 394861
fupar 31,07 18,06 {a) 32,48
Judbliana 7333 24,71 28,87 983,76
Ferozepur 98,73 90,39 62,25 81,80
Bhatinda 100,00 98457 56,11 86,50
Cangrur 94,88 98,14 44,73 91,80
Patisla 81,38 75,00 .19 86,67
lilasar 100,00 160, 00 TelA 97.58
ohtek 81,25 66,67 4,30 64,38
(Ur Ke0D 300,00 50,00 76 74,80
Karnal 80,94 44,12 10,00 74,96
Anbals 23,91 8,71 =) 17
Jind 100,00 80,00 £3,64 88,71
Mshendragarh - {a) 48 91,87

P ’ R » ey ——— N




S.5c, Neme of the s of & of n-ri; S o! trxi- S of 3 6f area

untriet irri. gated 1rri. under well
gated malze %o bs; ra to gated uriﬁ.tod
rice to total total wheat
total @oalsge bajra - to

1  curdsspur 84,62 27,81 26,08 68,95 56,33
2  smritsar 99,42 D243 54,28 83,83 42,63
3 Kepurthala 100,00 100,00 (&) 86,43 85,81
4 Jullundur 9916 D473 66,66 85,96 02,80
6§ Hoshierpur £6.47 10,60 - 94,86 84,87
6 hLupar 8.57 23,48 (=) 95,05 85.21
7  Ludbiona 06488 98,78 66,66 98,78 91,00
8 Ferozepur 100,00 83,63 £9,82 88,953 42,40
9 Fartaot 99,35 100,00 83,58 92.64 23,18
10 Bhatinds 90,00 97,80 63,60 99,25 24,94
11 Sangrur 99,61 99,19 63,46 9844 68,47
12 Patinls 85,88 73,87 50,00 92,51 78,77
13 Kissar 96,50 100,00 26,38 98,31 8.27
14 Bhiwvanl (a) (a) 3,62 98,48 12,36
18 Gurgaon 38:71 18,88 1,06 74,17 83,00
16 Jind 97,01 73,17  39%.190 94,61 14.91
17 Mehendragarh (0) (a) () 98,98 100.05
18 Asbala 47,03  4.80 (a) 52,04 85.51
19 Karnal 97,85 31,08 990 91,16 76.81
20 Kurukshetra 97.98 28,87 10,20 92,13 €7.78
21 kohtak . 86,06 66,66 7023 85,43 27428
22 Sonepat — 93.0& .. | 4.58 -3 48,46
- 1708 33,63  26.87 12,36

CeVu 19:14 52,07 71,08 13,87






CHAPTER VI

FIKUINGS AND CURCLUSION

A has w'éaﬁy been stoted above, the maln objece
tive of our study wes to see, (1) the spotisl variation in
the spread of high yieldling variety of four erops in the
States of FMunjeb sna lerysha, and (2) the effsct of environe
mental, technological ané institutionel factors on the .
extension of ares under these crops,

~ our study takes up eight sensitivs factors to
expleln apatlal BYV arsa variation, 7The verimtions we have
found are due to intersstion of these factors snd 1t is felt
that these faoctors are mv conflicting that 1t requires
detalled and concrete data froum the primary sources which
has not been ancecsible to us,

Our maln findings are;

{1) The ggro.climatic factors seem to have a
aignificant effect on the spread of a crop, while they have
a marginal effect on the yleld of different crops,

(2) 1t iz the increass in yleld which has cobw
tributed most to the growth,

(3) Uf the different technological factors, the
spread of LYV occupies the first rank in explaining the
productivity,

(4) GAL as percentags to TCA alone eaplains 79,2%
variation of spread of area under high yielding variety,

- ll4 o
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Along with GAl es percentage to TCA, factors like psrcoentage
-of sgriculturai labour to totul sgricultural workor, per
hacté;‘:;;ﬁg' &&&t;“¥$;u$§£ E‘Q“‘é;}f&{ ;n;t;iaum together
explelin 84,48 of tho varietion, |

(5) while studying the spresd of HYV crops separs.
toly, it is found that spread of HYV of rice is higher than
other crops, 7This mey be posed by lowsr coust pattern of

BYV of rice as campered to other HIV crops,

Elght aimple Aypotheses relating to spread of HYV
with the explanatory variables have been formmulated in this
study, Thoy are tested by the simple correlation method,

“he hypothesss are also sxsmined from the results of

sultipe regressicn (hers the stepewlse regression) which gives
the type of relationship between the spread of HYV area and
sach predicter, Tsble 7,1 sunmarises the results of teats

of hypotheses by both the methods,

Table 7.1
Variables 3 .
1 Seil rating index 176 <260
g % of GAL to TCA 890" .59%"°

3 TJonnags of m.tragenous fertilizer
' ver 100 bectare of Gal - 2133 - 868

L 1 2
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Tabl. 7'1 Qﬂntdy.‘

Variables x )

4 Mechenizaticn index 504" 3,608
5§ Productivity in money toms ' +560°%  .0004
6 % of agricultursl labour to total -

agricultaral worker +472 - 088
7 % of rural scheduled caste to total

rural population ~ +237 «189
8 % of literate and educated populoe

tion to total populstion « 092 +049

The aimple corrsliation ecoefficlent shows that egri.
cultural productivity is directly relsted with all predictors,
r value wlth rercentage of m to 7CA with productivity are
significant at 1 per cent level while tnat with mechanigation
and agricultural lsbour at § per cent level, b value is
highly significant (i,e, st 1§ level) with only irrigation
and others not even 10 per cent level, 1t i85 really curious
that relationship wvith tonnage of nitrogenous fertiliser per
100 hectare of GAL is nogative,

The significant predictors are identified from the
step-vwise regression with the help of ne and range of resi.

auals,

# = signifieant at 55 level
=% = significant at 15 level,
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All the predictors put together explain g7.88 of
total variation, Irrigation, agricultural lsbour, produce
tivity in money terms and literate and educated population
conbinely explain g4 per cent out of which 788 is claimed by
irrigaetion alone, Jhus to explain tuc gpread of LYV,
irrigation fvoix the technologicel clde and sgricultural
lebour, educated and literate population from institutional
- side and produotivity in money terms smergs out as the hest
gui table predictors,

we have thus verified the hypotheses that the
oxtension of EYV Lfe very nuch effected by our selected variables
end especislly thet of irrigation, sgricultural labour,
productivity in money terms and educated and literate
population and least sffected dy soll rating index in
Funjsb atd Haryana, Ve now necessarily fate another very
important question as to how ia it that Punjab end HKarysma
had such a fantastic combination of all these fastors, In
our inter.State comparison of agricultural growth we found
that, other States are far behlnd the growth rate of foodgrain
of undivided Punjed, The uniqueness of Punjsb and later
Punjab and Heryana, as ve foupd, definitely effected
by the extension of high yielding variety, kay be the
combination of institutionsl and climatelogical situstions
of this reglon gave it the uniquensas and therefore, a
detalled study of both institutional and climatologiecal
factors should have been dous for sach district as they play

guch an important role in determining the growth of



agriculture and the extension of high ylelding variety,
Definitely non.svallabiilty of requimite data gave us
no scope to undertake any sueh atudy in the course of
the present prospect, We propose to extend our study in
detall in a miere level and collect the necessary data
with sn appropriate methodology,

another very important aspect omltted from our
study aso: intended to be teken up later is the role of
State and Central Govermments, The contribution of the
State has obviously been substantisl ani coften played a
criticsl roje in the developmsnt of agricuiture in Punjab
and Harystia, This role could bes direct as well as
indirect,

aséns
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(1) Eisse BARYANA 19041 =100
Produc®on  Area

Year ('000 tonnes) Index 000 Index Yield Index
1950+81 43 DAB7 75 48,38 573,33 50478
195556 60 24,28 78 60,32 769,23 68413
1960-61 1756 100,00 156 100,00 1129,03  100.00
196162 208 116,00 163 106,16 124639 110,30
196263 154 88,00 165 101,45  933.33 82,66
1963.64 220 121,74 158 10l.823 1392.40 123,32
186¢,65 226 120,14 185 119,35 1221.62 108,20
106566 204 116,567 193 124,81 1056,99 93,61
1966.87 223 127.42 102 123,87 1161.45 102,87
196768 287 166,00 217 140,00 1322.,58 117.M
1969-69 272 165,42 220 7,74 187,77 105,20

1963.70 372 212,57 D40.B166,38 1644.85 136,88
1070=71 460 262,86 269.2173,67 1708.76 151,34
197172 536 306,28 291 187,74 1841,.92 163,14
1972:78 462 260,00 2914 188,00 1585.44 140,42
1070«74  GAD 308,87 2017 188,19 185,21 163,96

N
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Appsnddx k.
(41) Jouar

Proguction Area - |
Year = in Index 000 Index Yield Index

1000 tonnes hee, in kg/
195051 78 150 286  92.85 272,72 181,53
105686 32 61,53 278 90,85 115,10 68,53
1960-61 52 100,00 308,00 100,00 168,83 100,00
196162 53 102,02 308 98,70 174,34 103,26
1962-63 50 96,18 320 103,80 156,25 92,54
1963664 48 92,30 299 07,07 160,63 95,08
1964+65 61 98,07 200 04,15 175,86 104,16
1965-66 34 65,38 248 B0l 137,09 81,20
1966467 49 94,20 Q70  £7,66 181,48 107.49
106768 &8 187 203 95,12 197,95 1l17.2¢
1968469 25 42,07 208 67,58 120,19 71,18
1969-70 54 103,04 2011 75,83 233,76 138.48
1970-72 &7 100.61 207,83 67,30 £76.36 162,00
197172 48 86,53 196,0 62,08  23L.95 137,38
1978-73 &5 106,76 188,92 61,33 202,56 173,28
1973-74 85 105,76 186.0 60,38 296,69 175,14




(341) Balxe
""‘""‘“""Pm“ﬁun | Weld =
Year ) Index ‘000 index  in kg/ Index
U, 9&9._......._ . bee, hec,
196051 330 140,42 927 115,73 355,88 121.33
1955«566 348 146,80 917 114,48 376,22 128,23
1960-61 238 100,00 8012 100,00 293,38 100,00
196l.62 278 .48 778 96,50 338,93 115,62
186283 263 1,081 713 88,01 368,86 125,72
1963-64 250 106,38 €77  84.51 349,27 125,52
1864«66 287 122,12 781 98,76 362,83 1£3.68
1965466 208 88,88 780 97,37 266,66 90,89
196667 373 158,72 893 1ll.48 417,69 142,37
1967-68 459 195,31 885 110,48 £18,64 176,78
1968.69  gag 98,72 874 108,11 266,44 90,47
1969-70 514 218,72 930.7 116,19 552,68 188,38
1970-71 826 381,48 8792,6 109.8) 839,70 320,30
1971=72 624 265,53 882,0 110,11 707,48 41,04
1972-73 467 198,72 904.3 112,89 516,89 176.08
197374 691 294,04 955,9 111,33 723,56 M6.62




topapdix. 3
(Av) Ysktze

" Production Arsa 3 Yield o
Year in index 000 Irdesx 4in kg/ index
—_— im whnnes hee, ' hec ~
1980-61 12 13,18 33 3L.,43 363,63 42,35
1965486 61 56,068 61 43,11  1000,00 116,48
196C-61 91 100,00 108 100,00 858,48 100,00
196162 g3 91,20 88 83,00 943,18 109,86
1962-63 71 78,02 111 108.70 639,63 74450
196384 129 ML78 116 109,43  1112,06 129,53
1964465 92 101,09 93 87,73 989,94 115,23
1965.86 196 116,48 88 83,0  1204,54 140,30
1968-67 86 94,80 87 82,07 988,30 115,04
196768 125 107,36 115 108,39  1(86,95 126,61
1068-68 67  73.62 88 83,01  76L36  §8.68
1969-70 137 156,54 1112 104,90 110611 128.84
197071 130 285 A4 107,62 136,58 132,26
Ael72 1% 152,74 141 10764 121822 ML9O
1072-73 136 136,86 112,2 105,84 110616 128.73
1973-74 119 130,76 118,56 111,79  1008,21 116,97




&

Avpenddz 1
(v) ¥hent
Year oo tonnes 3% AX3  Ingex %i;:?g/ Index
hee, _

1850-61 204 36,11 362 57,64 812,16 62,65
1955.6 619 76,08 543 56,46 1139.96  87.9¢
1960-61 814 100,00 623 100,00 1206,17 100,00
1961+62 570  106.87 643 103,18 1342,89 103,68
1062-63 806 98,77 ©70 106,68 1200,00 52.88
1063+64 834 102,45 689 108,71 1210.44 03,38
1964065 922 113,86 722 115,12 1276.24 98438
1065#66 869 106,75 678 107,06 128171  98.88
1066467 1050 130,09 743 118,31 1425,30 109,96
196768 1438 176,65 841 130,01 1700.86 131.91
1963+69 1628 187,83 898 142,91 1702,67 131,36
1969-70 2147 263,76 1017,3 161,99 211111 162,87
1970e71 2342 287.71 1129,3 170,82 2074.40 160,04
1971-72 2402 295,08 1177,0 187.42 2040.78 15744
1972-73 2231 274,07 1270,6 262,32 1756.69 135,52
1973-74 1811  222.48 1176,5 187,34 1530,96 118,80

i

L



Anpendda X
(vi) Gxem

Year m.tgc on index f‘”ob'g Inncx. %12&/ index
— ”*900 tpnnes ‘hec, hec, ——
1950=63 328  31.24 886 67,42 449,20 54,40
195856 1022  8G21 1487 96,37 686,36 83,12
1060-61 1274 100,00 1543 100,00 826,66 100,00
196162 986  77.3F 1396 00,40 706,00 85,51
1962463 005  71.03 1443 03,61 627,06 75,98
1963464 666 52,27 1418  OL89 460,67 56,88
1964-68 968 75,98 1319  B8G,48 733,88 88,88
196566 385 30,2L. 868 56,26 443.54 83,71
1966-67 631 41,67 1062 68,88 500,00 60,85
1967-68 1267 92,456 1160 75,17 1092.2¢ 132,28
196+69  42% 83,08 677  37.39 720,63 88,36
196970 1173 92,07 1084.3 70.27 1082.10 131,06
1970-71 789 61,93 1063,2 68,90 742,23 B9.89
1971.72 647 50,78 1119,1 72,62 578,18 70,02
1972473 551 43,24  ©063,7 62,84 568,62 68,86
197374 448 36,16  993,0 64,41 451,15 54,64




Appendlx 1
(vii) Enlses
o dus T15h ATea eld
Year in Index 000 Index 1in kgf/ Index
t000 tonnes hee, hee,

185081 420 32,23 945 58.84 444,44 54,70
1955«86 1045 80,19 1565 9744 667.73 82,30
1960«61 1303 100,00 1606 200,00 811,33 100,00
1961.62 1018 78,12 1460 §0.90 637.26 85,94
1962-63 938 71,88 1512 94d4 620,37 76.48
126364 69% 53,08 462 91,08 472,64 OB«25
196466 996 76,36 1380 85,92 721,01 88,86
196566 408 31,31 918 56,97 445,90 54,95
196667 563 43.20 1180 71,60 489,59 60,04
1967-68 1316 100,99 1296 80,69 105,43 128,18
1968-69 449 .48 €655 40,78 C85.,49 .48
1960«70 12156 93,24 1188,0 74,02 1022,72 126,08
197071 838 63,85 1158.,8 72,26 718,48 B8.,55
197172 682 §2.,34 1206,1 75,06 565,97 69,78
197e~73 &8s 44,89 1056,3 65,77 853.97 €8.27
107374 483 37.06 1082,3 67,39 446,29 55,00

- RS
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Appendix 1
(viil) Epodersips
T Produe Gob Aren LRI —
Yesr in iondex 1000 indgex in 1ndex
et 000 tonues hec, e BB DIOC,

195061 1247 45,26 2762 73,96 453,12 61,20
196556 2264 82,17 3662 85,45 637,38  86.08
196061 2785 100,00 5721 100,00 740,39 100,00
196162 2680 03,64 OBA6  D5.20 72758  98e53
196263 2356 86,51 3593 06,64 655,71 B854
1963+64 2033 81,06 0480 03,82 641,66 86,66
1964-66 27A5 08,56 3564 05,78 761,78  108.88
1968«66 19885 72,08 3023 8,24 656,63 88,68
1966-67 2692 04,08 8520 04,60 736,36  99.48
1967466 3970 144,10 3951 106,18 100,48 138,66
1568-69 2754 99,06 3118 83,79 883,25 119,29
196970 4626 167,91 3866,6 100,91 1196,688 161,61
1970-71 4771 173,17 3867.7 103,84 1233,77 166,63
197172 4643 166,80 0965.4 106,35 1148.67 185,14
1972-73 4073  147.84 3967,7 106,62 1026.72 138.66
107374 3836 139,27 3965,9 106,57 967,46 130,66

W



Appendix 1
(3x) Jolal ixess
m«:n Index tﬁgo'“ index in index
tonnes hec, kgs/hec,

1950-8) 827 57,06 1807  B5.44 457,66 66,78
185556 1219 B4.,07 1987  83.95 613,48 89.48
1960-61 1480 100,00 2116 100,00  685.67 100,00
196068 1562 107,72 2086 98,63 748,80 109,822
1962«63 1418 97,79 2081 98,39 681,40 99,39
1963-64 1542 106,34 2018  95.41 764,12 111.45
1964-65 1720 118,62 2184 103.26 T87.54 114,87
1066.66 1876 108,62 2108 90,67 747.62 109,06
1966-67 2023 139,82 2370 112,06 863458 124.50
1967-68 2654 183,03 2686 125,63 999,62 1_&5.80
196869 2315 195,66 2063 116,48 830,01 137,00
196870 3411 286,08  2677.7 126,61 1274.18 135.88
197071 3939 271,66 2708,8 128,08  1454,57 212,16
197172 38.61 266,28 2750,3 130,04 1404,00 204,78
1972-73 3483 240,85 2911.4 137,68 1198,21 174,77
1973-74 3383 31,94 2883.6 136,04 1163,02 169,64

e
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APPENUDIX XX

128

pwm {960-6! 2 100
B () e
Year | sf)g i‘ogge o Inén ff:«SE ;inéex ?ﬁh index

tonnes hes, kg /hec,

1950-51 107 46,78 126  B6.6L  849.20 84,17
1966-66 107 46,72 149 68,64 718,12  7L.18
1960-61 220 100,00 227 100,00  1008,81 100,00
196162 230 100,44 228 100,46 798,61 79,16
1062-63 261 113,97 249 109,60  1028,19 103,90
1068.64 275 120,00 267 113,22 1070,08 106,06
1964-66 361 153,28 287 126,43  1222,99 121,20
1965-66 202 127,61 292 128,63  1000,00 99,11
1966467 208 147,60 285 125,55  1185.06 11246
1967468 415 181,22 314 138,33 132,65 131,61
186-68 470 205,36 48 151,98  1362,31 135,04
1969-70 835 233,62 369 158,16  1AS0.25 147,72
197071 688 30044 390 171,81  1764,10 1746
197172 920 40L75 450 198,24 200,44 202,68
1072.73 OB5 417.03 476 209,69  2006,30 198,87
1973-74 1140 A97.82 499 219,82 208056 226,46

L



Appendix 1L

Produc 205 T ATeA '
Teaxr 4in 000D 000 Yield

tonnes hec, kg/hee
1950«5) 2 8 260,00
198856 (b) 6 (b
106061 l o -
196162 i 6.6 -
1962.63 b § 3.8 -
1963-64 1 2.4 -
196468 1 6.0 200,00
106566 - 4,0 -
196667 3 5.8 517.2¢
1967-G8 3 5.6 536,71
126869 2 3.6 571.42
1969-70 3 4 750,00
197071 3 8 600,00
1971-72 2 < | 656,68
197273 3 7 428,87
1973-74 3 6 600,00

|




979,89

Appendlx 11
(114) paize
Froductioh Arsa Yield
Tear in Y000 Index Y000 index 1in Index
tonnss hec, kg/hoc,

195051 g3 143,10 217 176,42 382,48 8L11
1955-86 48 82,76 125 101,63 334,00 8L.43
1960.61 &8 100,00 123 100,00 47154 100,00
196162 79 136,21 12 115,45 556,33 117,98
196263 65 12,07 136 110,57 477.9¢ 101,38
106364 49 84,48 106 80,37 466,66 98,99
1964466 61 105,17 160 130,08 387.25 80,85
1966-66 80 137.98 156 126,83 512.82 108,75
N966-67 150 268,62 184 149,59 816,21 172,88
196768 208 358,62 200 169,92 995,21 211,085
196869 208 351,72 188 156,01 1056.89 204,15
196970 238 410,54 213 173,17 1117.3 236,04
1970-71 243 418,97 207 168,29 117351 948,95
1971-72 171 294,83 145 117,80 1179,31 250,00
1972+73 108 186,21 129 104,88 837,20 177.854
197374 144 248,28 147 119,51 207.M
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dppendlx IX
(4v) liakze
Production ATes Yieid im

Year in *000 Iindex 000 Index kg/hee, Index
19650e61 142 38427 2852 77,06 563,49 49,66
1955-56 1952 51,78 260 79,51 738,46 65,08
1960-61 371 100,00 527 100,00 1134,55 100,00
196162 447 120,42 328 98,78 1383,90 121.97
1906263 308 83,08 362 110,70 850,82  74.99
196364 510 137.47 3% 108,26 440,67 126,88
1964-65 491 132,85 383 117,13 1281,98 112,99
1965-66 6A3 . 173,32 389 118,06 1662,95 145,69
1966-67 614 165,50 444 135,78 1382.88 121,88
296768 T4 . 208,63 478 145,87 1626,06 143,32
1068+69 706 190,30 490 149,85 1440,81 121,99
1060470 784 . 211,32 636 163,30 1468,16 129,40
197071 861 . 232,08 556 162,72 18EL.36 136,73
197272 BS7 . 229,38 548 167,58 1563,86 137,83
1972-73 906 244,20 562 171,87 1612.00 142,09
1973~R 764 208,93 §687 173,39 1347.44 118,76
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Appendis 1I

(v) 4bsat
— Production  Ares T ged
Year in 000 Index 1000 Index ki/hee, Index
— tonnes hec, A 4
195051 1024 86,78 1137 8l.3L $00.61 72,38
1985-56 1136 65,21 1292 92,20 879,25 70,66
1060.61 1742 100,00 1400 100,00 1244,25 100,00
196182 1766 101,38 1433 102,36 1232,37 99,08
1962-63 1761 101,09 1516 108,20 1161,60 ©93.95
196364 1898 108,78 1510 107,86 1254,96 100,88
1964-68 2367 136,88 1662 111,64 151,39 121.70
1965.66 1916 100,99 1560 110,71 123C,12 99,34
196667 2451 140,70 1608, 114,86 1534,25 122,80
1967+88 3335  191.45 1790 127,86 1863,12 149,73
1968.69 4491 267,81 2063 147,36 2176,92 174,98
1968-70 4865 278,28 D166 154,71 £546,07 180,81
1970-71 SIS 205,35 2209 164,21 2237,92 179,85
197172 5618 322,50 2336 166,86 2404.96 193,28
1972.73 5308  368.15 8404 171,71 2232.9¢ 179,38
197374 8181 297,42 2338 167.00 S215.99 178,00




fppendlx XX
(vi) Ipted Cexenla
" Frodic Gon ToATeR |
Year in 1000 Index $000 Index kg/hee, Index
tonnes hee,
196061 2463 100,00 2160 100,00 1135,64 100,00
106162 2678 105,10 2200 102,13 1168.63 102,80
1962-63 2447 99,76 2337 108,19 1047.06 92,19
1963-64 2773 113,058 2278 105,46 1217.20 107,18
1064-65 3542 136,24 2473 1449 1361.39 118,98
1965466 3000 122,30 2488 113,80 1220,50 107.47
1966.67 3646 2 148,683 2634 121,94 1384,20 121,88
1967«68 4883 199,06 2045 136,34 1658,06 146,00
1068+69 5949 242,52 3186 147,50 1867,23 164.42
196970 6505 265,19 3348 185,00 1042,98 1171.08
1970-71 6997 285,26 3514 162,69 1991,17 1¥85.33
LO71e72 7623 310,76 3631 163,47 2158.,87 190,10
1972673 7399 301,63 3604 168,24 2036,08 179,88
1973-74 7327 298,70 3668 169,81 1997.54 175,87




A

Appendix 11
(viy Gren
Produc tion ares o Dea —
Year in 000 Iodex Y000 Index kg./hec, Index
tonnea hev,
1960-51 611 71,46 85%L  10L.85 600,47 70,37
1985-66 666 83,14 1002 119,67 664,67 77490
1960.61 715 100,00 838 100,00 863,22 10000
1061-62 696 07,08 £49  10L31 8l9.78 96,08
106263 580  8L88 817  97.49 709,91 83,20
196364 444 62,09 761  00.8L% 583,44  68.38
106465 666  D3.14 744  B8.78 895,16 104,91
106566 970  5L74 602 71,83 614,61 72,08
196667 508 71.04 634  75.65 80L,28 93,01
1967+68 458 63,31 530 63,84 862,83 09,99
1868469 233 32,88 348 4162 669,58  78.47 .
196870 383 54,96 330 45,34 1084,21 12L.2L
197071 284 30,72 388 42,72 70229  92.97
197172 282 89,44 335 80,07 BAL79 08,66
1972.73 267 37,36 318 38,06 836,99  98.08
1973-76 516 44,06 362 42,00 894,88  104.88




Appendix 11

Froduc Llon
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(vii1) Jotzd Eulsss

Year  in 000  Index 1000 Index ?}E}?m. Index
tonmsm e hec, - _
1050-51 666 79,83 982 108,76 576,37  73.40
1956456 706 99,58 1113 123,26 634,38 B80.78
1060-61 700 100,00 908 100,00 786,16 100,00
196162 726 102,40 917  10L55 791,71 100,83
1962463 611 86,18 887 98,23 688,83 87,7
106364 470 66,29 823 B4  57.08 72,73
1964«65 686 96,76 801 88,70 85643 109,02
1965466 289 54,87 644 71,32 604,03 76,93
1966-67 832 76,08 692 76,63 768,78 97,01
1967-68 485 68,41 527 66,11 812,39 103,36
196868 263 37,00 411 45,51 635,50 81,49
1969-70 419 50,10 433 47,96 967,66 123,24
1970-71 308 43,44 4AM 45,85 743,06 .76
1971.72 302 42,60 994 42,52 786,45 100,16
197273 283 41,33 381 42,19 769,02 97,94
1973.74 0852 49,65 431 47,73 816,70 104,01




sppendix 11

(d2) ZJelsl Zopdgralng
T AT ——p————
Year in *000 Index 000  Index kg./hec, Index
1060s61 1905 63,00 2838 92,66 702,86 70,71
195556 2266 71,66 3053 99,67 742,22  74.98
186061 3162 100,00 3063 100,00 099,67 100,00
1061-62 3308 106,49 3123 10L,06  1067,95 106,82
1062.63 3058 96,70 3224 106,26  D43,51 ©04.88
196364 3243 102,66 3101 101,24  1085,70 104,61
196465 4028 127,39 5274 106,89 12329 123,66
196566 3389 107,18 9102 101,27  1092.62 109,28
1966+67 4178 192,13 3326 108,50  1256,16 128065
196768 B368 169,70 3542 115,64  1515,62 151.6
1968469 G212 196,46 3527 117,43  1726,09 172,78
196970 6924 218.98 37S1 123,44  1831.26 183,18
1970-71 7306 231,02 3928 128,24  1859,72 186,63
197272 7925 250,63 3916 127,82  2024.26 202,49
1072-73 7692 243,26 40L5 131,08  1915,81 191.64
107374 7679 242,85 4099 133,82  1872,38 187,39




1%3. oistriet s:?:::ﬁ;;ﬁx (B'S‘g:to. (cmpm. D C e ligeters
Roveame A B c
ber to to to

_ , ' ~Sotal totel total

mmxm 71,27 16,01 1L43  08.7L 72,80 16,22 11.58

ANTitsar 46,14 B,40 10,40 66,80 71,00 12,04 16,02

Kapurthala 31,74 10,96 12,07 &4.74 57.98 20,02 22,05

Jullandur 41,08 10,43 16,65 68412 60,285 15,31 24,44

Foshiarpur 81,76 13,00 16,16 70,82 64,76 16,27 18,97

Hupar 62,44 11,81 14,83 80,18 70,02 13,36 16,63

Lushiana 41,18 6,63 9,84  57.66 743 11,60 17,07

Ferozepur 21,71 3,33  6.68 80,72 70,67 10,8¢ 18,89

9 Paridkot 26,00 3,38 10,11 39,50 65,86  B.56 25,69

10 Bhatinda 26,48 32822 . 6,83 36463 72.49 8.81 18,70

i
l

™ 3 & oo W P

1l sangrur 3181 4461 8,78  44.67 70,69 10,32 19,59
12 Patiala 41,40 8,08 9,71  £9,19 69,04 13,65 16,40
13 Elssar 21,89 10,60 6,20 38,69 56,68 27.40 16,02
14 iohtek 38,78 10,08 7,71 56,65 68,88 17,79 13.68
1§ Gurgssn 38,78 16,87 721 62,86 61,69 26,84 1l.47
16 Karnsl 47,50 8,96 10,00 67.46 70.41 1476 4.82
17 Ambala 72,98 12,50 18,66 108,00 70,13 12,02 17.86
18 Jind 38,21 11,96 8,56 58,73 65,06 20,36 14,58

19 Mohendragarh 45,30 11,03 10,68 67,71 66,90 17,62 15,77

Zources Statistloel ADstract ol the Gtates,




Aren in 1000 heo

L

Yield in kg/hen

S.lo,  Distriet Wﬂf: Hﬁzai"""""”
| 1] ¥
1 Lissar 13,200 2,300 206,200 139,600
2 hohtak 6,600 3,500 96,900 144,200
3 Gurgeon 100 2,300 122,700 03,800
4 Karnal 118,800 46,700 32,500 B16,400
5 Ambala 39,000 96,700 5,000 70,600
6 Jing 4,600 1,200 44,600 43,000
7 Hahendregath - - 190,400 8,100
8 hoshiarpur 28,600 60,800 1,940 92,600
9 Jullundur 84000 674000 1,000 130,000
10 Ludhisna 34000 50,000 1,000 151,000
8 § Ferogepur 434,000 32,000 36,000 334,600
12 Amrd toar 69,000 40,000 9,000 162,000
13 Gurdaspur 60,000 0,000 2,000 111,000
n Kapurthela 17,000 13,000 - 86,000
15 Bhatinda 1,000 8,000 72,000 182,000
16 Fatials 41,000 34,000 4,000 142,000
17 Sangrur 10,000 32,000 33,000 191,080
13 supar 6,700 25,700 20 21,300

F
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appendlx LIV ocontd,,

!w'or

S.No, wistrict » 1411 +11
d.e0 Halge Bajra eat IV
Vo Vi viI ViiL X
1 bisssr 1,208 870 436 1,264 452,000
2 Lohtak 1,616 1,428 351 1,297 261,200
3 Gurgaon (a) 870 253 L4186 204,600
4 Kersal 1,666 42 ass 1,356 415,400
6 Ambela 1,44 1,089 380 1,087 149,300
€ Jing 14304 817 a79 1,373 834,000
97 keshendregarh - - 326 1,538 199,500
8 lLoshisrpur 1,129 1,608 600 961 173,940
p Jullundur 1,375 1,607 - 1,900 206,000
10 iudhlens 1,333 1,460 - 2,28 205,000
11 Feorszepur 1,16 1,219 361 1,299 435,000
12 Anritsar 1,391 1,280 4“4 1,678 280,000
13 Gurdsspur 1,180 1,067 500 1,162 203,000
14 Kspurthala 1,820 1,154 - 1,429 860,000
15 Bhatinde 1,000 780 389 1,760 263,000
16 FPatialas 1,008 735 250 1,800 221,000
17 Sengrur 1,100 813 39 1,377 2664000
18 hupar 1,349 1,542 - 1,485 537,200

VR RS
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Appendix 1V contd,

S.No, uistrict

T Sof (1) % of Gil) % of (¥
2oad? 2SS Y et

X 14 I pradd
1 Eissar 3.07 65,63 +50 30,88
2 tohtak 2,62 38457 1,39 57.40
3 Gurgaon » 04 4,63 1.02 44,30
4 Karnal 28,59 8.06 1l.24 52,09
8 Ambala 26,12 3434 23,24 47.28
6 Jind 4,92 27.75 1.28 46,08
7 kahendragarh - 86443 - 4,66
8 EHoshiarpur 16444 111 20,20 53423
2 Jullundur 3438 +A8 3e,52 63,10
10 Ludhiena 1,46 +48 24,39 73,68
11 Ferosepur 9.88 8427 735 74.48
18 Amritaar 24,64 2.8 ia.28 §7:85
13 Gurdaspur 29,56 - - 14,77 54,67
14 Kaspurthele 19,76 - 16,11 65,11
15 Rhatinda «38 27,38 3.04 69,206
16 Patiela 18,68 1.80 15,38 64,28
17 Ssngrur - - 47.84 39,68
18

Rupar 12,47 +08 - -

|
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Appendix 11X contd,
: Lelative Yiald Index

S.No, Vistrict i %00 Koo .;“?; 3100 MII 5100

~ mean —

nv XV XVE xm
1 blusor 102,61 U4.72 T7.41 88,87
2 hohtok 120,04 92,36 127.14 91,60
3 . Gurgson (a) 66 67 77.41 83,76
4 Kornal 124,08 94,19 83.81 985,63
& Ambals 80,64 99,98 26,89 73.96
6 Jind 106432 98,72 81.69 97.40
7 kzhendragezh - 85,70 - 108,62
8 Hoshiarpur 80,45 131.868 150,63 57,»37
® Jullungur 108,94 - 134,08 110,81
10 Ludhiens 105,62 - 129,80 157.64
1% Ferogepur 83,42 94,98 108,46 91,78
12 Amritssr 0.8 116,82 111l.22 118.51
13 Gurdespur 91,12 151,55 9497 82,07
14 Kapurthala 121,186 - 102,67 100,83
18 Bhatinda 79.29 102,38 66,73 134,94
16 Patiale 87,00 65,78 65,38 - 105,94
17 Sangrur 87.15 108,67 72,33 97.28
18 Hupar 91,04 - 119,40 102,76




Aprendix IX ocontd,
Relative Ares Index

S.No, ODistriet %5 100 iﬂalm 1? x 100 %L;x 100
| | WAL xX = s
1, Hisscy 27,26  28BBA2 2441 56,458
2 Lichtsk 23427 168,76 12,27 104,94
34 (Gurgaon 36 220,456 9.00 80,89
4 Karnal 263,91 35,48 99,20 96,23
& Ambals 231,97 14,70 205,12 86,44
6 Jind 43,689 210,17 11,30 84.15
7 hehendregsrh - 420,03 - Be M
8 Hosahiarpur 146,00 4,88 267,72 97.31
9  Jullundur 30,02 2,11 287,03 115,36
10 ZIudhiena 12,97 2.11 215,27 134,64
11 Ferogepur 87.74 36,40 64,87 136,16
12 amritsar 218,83 14,13 126,04 105,76
13 Gurdaspur 26243 4431 130,36 99,95
34 Kapurthela 175.49 - 133,36 119,08
15 Bhatinda 9,37 130,61 26,83 126,51
16 Patiaia 164,74 792 138,75 117,46
17 Sangrur 33,30 54.58 106,18 13.26
18 lupar 110,78 13 422,24 72,49

AN o



icnsnadx Y

vistrict uige helative Yield end Area Index of Four Crops in Funjad ond
hars'anu, 1968~-9

P ATes under ‘ T ATes under
No, Mistrlot e TR et Mot B e py
I 11 11 iv ¥ u 144 /444 xx _
1  ourdaspur 7% 29 1.8 127 1,383 1,000 500 1,963 236.8
2 Amritsar 73 49 6,6 214 1,550 1,202 625 2,342 2.6
38 Kapurthala o2 18 2.7 61 1,670 1,633 667 2,302  102.7
4 Jullundur 12 63 O.4 166 11335 1;464 1,000 3'311. 241.4
s Hoshiarpur 29 66 2.9 12z 1,145 1,080 333 1,620 219.9
6 Rupar 6 ) § 0.3 53 915 1,0@2 - 1,789 90,3 E
7 lLadshiena 3 70 1.4 233 1,333 2,138 1,000 2,674 287.4
8 Feroxepur 88 3 8 40,0 394 1,237 1,663 641 1,874 540,0
® Bhatinda 1 21 88.4 260 1,000 1,333 1,308 2,272 370.4
10 Bangrup 15 4 50 42,7 261 1,000 1,608 1,100 2,44 373.7
11 Patials 52 36 6.2 192 1,366 1,352 1,000 2,492 286,2
12 Hissar 13 5 350 163 1,580 1,241 %8 1,461  §31.0
13 kohtak 16 6 83 186 1,378 746 467 1,707 300,0
14 Gurgson 1 4 131 126 1,186 689 330 1,733  262,0
15 Karnel 145 <} 30 273 1,163 617 age 2,011 482.0
16 Ambels 46 as s 77 1,089 872 266 1,240 163,0
17 Jind s 4 58 62 1,128 302 490 1,455 129,0
18 hshendragerh (® 210 12 - - i 1,839 222,0

i el



Appendlx ¥ contq,

- 12 10 Gslative Aren lndex
Se %65 gof gor gof x100

No. ) U5, 4l W X Bexnco ?'510@ Miinoo Faacu X11

x SR+ § SR ¢ ¢ S 2 xv p1d WD XVEXX WX XX > S

1 33,36 12,25 76 53,63  108.79 B5.59 81,76 100,10 98,82 56,03 1.28 32,60
2 2131 14,30 1,93 62,46 123,07 110,88 102,20 120,08 63,12 42,06 2.25 395,97
3  23.37 M.6L 2,63 59,46 1,66 131,21 102,07 117,98  69.22 42,97 4.44 36,11
4 .97 26,10 L17 68477 102,97 125,30 163,52 118.45 14,72 76,76 .20 4l.81
§ 13,19 30,01 1,32 55,48 D0LOL 92,44 58456 77,96 39,07 BS.06 2,23 33,79
6 3.“5 “.33 ;33 58#&9 7&65 85&33 e 91069 1&:57 100197 tﬁﬁ 35&&
7 108 .96 49 74,31 105,84 182,20 163,62 137,08  3.08 765 .83 45,05 3
8 10,19 9,44 7.41 72,36 DB.B22 133,78 108,82 06,05 30,18 27,76 12,60 43.99
9 oZ7 5467 20,87 70,12  79.40 114,00 215,40 116,45 «B0 16,68 40,29 42,67
10 2.94 ° 15.70 1l.43 62,84 79.40 120,07 179,88 109,88 871 46,44 19,27 42,46
11 18,17 12,58 2,17 67,00 108,38 115,72 163,62 127.72  B3.82 37.00 35.36 40,78
12 2.45 «8% 65,0 30,70 126,84 114,78 40,06  74.88 7.26 2,76 1AL6 18.66
13  B.33 2,00 31,00 6L.67 109,17 63,85 74,73 B7.49 15,70 5.88 62,28 37.49
14 L\38 1,53 50;@ 4300“ 84,17 58,97 530% 88.82 1.13 4,50 34,32 29,23
16 30,08 7.068 6,28 56,64 92,34 52,17 53,313 103,07 89,10 20.74 10,49 34,43
16 28,22 21,47 3.07 47.24 86,46 74,64 43,50 63,65 83.59 63,18 5,18 28,72
17 6,20 ~ 3.10 42,64 48,06 89,32 25,86 80,13 24,57 18,36 8,12 71,91 20,22
8 - (a) 94.59 5.4l - - 18.15 94,25 (8) = 3.29




vistrict.vise elative ileld cnd srsa index of rour Crors in Tunjsdh and
borysto, 17374
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ﬁ.ppendix !I eontd.

) G @b qn  ne % a0 B Gk
N, &a o' to ‘i 2100 » $-2100 @xgo S
axn  axn adn  an * 3 X 3 Fao y=aco
x X UII WV S {14 AVIL AT WX XX X1
1 1.8 13,43 = 54.85 87,00 117,08 112,88 102,17 13,50 141,97 91,98
2 30,17 997 - 69,85 106,156 109,00 112,88 112,13 210,80 106,39 - 100,37
4 8.76 26.97 i 65025 132-“ 1.16. » M.Sﬁ 63.85 262 - 109;‘2
5 12, B4 33, 21 - 54, % 80;77 117.% - ';99. 2 91.40 35]" 06 - 20.95
6 7440 34,25 o 08,33 101,74 127,23 = 102,60 53,98 362,06 = 97,82
7 3.12 ﬂ?q‘ﬁ - 88,46 1A7.96 153,22 112,58 160,29 RW.74 300.21 - 114,81
8 .41 - 76.58 132,62 54,50 129.81 116.80 170,63 - - 128,43
8 6,66 7.&5 - 85,66 15, 49,72 176,87 128,28 48.54 80.97 =« 143,68 K
10 L,37 6,01 21,80 71,80 05,96 100,00 80,39 106,23 2,70 63,63 126,74 120,41 o
11 G.GI - - 93.956 118.26 9‘;70 97.50 138,80 44,02 - hed 157'55
12 25,58 =~ = 74,40 105,19 119,38 68 120.13 186,82 - - 124,77
13 4,17 «80 45,84 49,18 87,08 123,28 81,681 80,17 30,39 8,46 266,61 82,48
14 (a)a(d) .13 91,13 8473 - - 65,62 70.45 @) 1,37 529,83 1A,
1§ 1,11 o1l 37,49 59,87 85,51 49,36 93,67 684 B.00 22,30 217.97 99,40
16 6,24 1,94 42,35 49,36 71.48 63,83 96.80 88,16 46,21 20,51 246,22 82,78
17 (a) (o) 80,60 18,30 - - 97.06 106, (a) (a) 469,13 32,37
18 25.27 21.49 2,37 050.858 72.44 90,17 73,41 60,49 186,18 227,17 13.78 85.23
19 27.91% 9.66 3,96 §9,19 87.43 76,17 78.02 76,40 20C.43 102,11 19,58 99,86
20 32,89 8,05 &.,64 m.n 101¢3‘ 165.86 91,87 103.82 230,72 88,10 32.79 89,57
1.1 +73 47.51 50,61 62,43 116,24 98,96 70,68 Be24 7.72 276,22 83,87
22 6,89 4.16 17,46 7147 €l.24 67,06 98,17 62,24 50,822 » 56

43,97 101.61 119




hice Jowar Bajra Malgze heat HBserisy Grss  Cugorecne LaM

tuniak

197374 A 492 5 w7 567 2338 110 as2 110 179
1964.65 A 287.3 b 158,6 382.,6 1562 67 743 21,7 95,4
1973-74 Y 228,7 687 9262 1348 2216 8866 876 5289 763
1964.65 Y 1222 200 381 1276 15810 1274 895 3681 §76
19773-74 C «8 L00 ,02 <00 238 «02 « 06 <02 «3
1964.65 ¢ +06 L,00 L31 « 07 «30 +01 14 «02 -0
S2Lyapa

197374 A 2917 186,0 955,9 118,56 1176.6 154.1 993,02 142.5 163.8
1964656 A 183 287.7 B88.3 80,7 T22.4 92,2 8847 143,90 166.8
197374 Y 185% 296 783 1004 1639 ase 481 J066 314
1964-65 Y 146 178 363 1013 1224 1106 586 4Ges 471
1973.74 C L0568 .08 18 02 W22 «03 «18 03 +03
1964.65 C .04 L06 .17 «02 »16 02 «02 «03 «03

Lyt

A = Ares in Y000 hectares
Y = Y‘Qlﬂ B SCq
C = Share of the total 1964 srea



b 72

T gp— v

O vistricts  res? wend® pachirn®

i W any  @ an @)
1 (urdsspnr 82,0 | 1634 .30 36 1666 13
2 rmritsar 83,0 1892 .04 36,0 1666 o0
R Kepurthala 28,0 2607 28 16,0 18562 « U
4 Juliundur 29,0 2241 .10 7.0 1675 26
§ Hoshiarrur 40,0 1875 .23 81.0 l1am4 26
6 fupar BeO 1628 o7 38.0 1078 « 36
7 indbiena 12,0 2333 L038 D440 2127 «26
8 Feorzepur 65 2A00D 19 16,0 1000 208
9 Feridiot 7 %867 J04 20,0 1379 +00
10 Lhatinda 1.0 2000 . 0 17,0 1647 »06
11 Cengrur 16,0 © 1837 .04 74.0 1864 18
12 Patisla 88,0 1978 .3 4.0 1409 a1
13 Keyrnal  S54,10 1560 .28 26,80 1090 )
14 Gurgeon 2,40 1504 .0 5,80 700 02
15 Blssar 18,60 1700 .08 3.20 720 «01
1€ lohtak 3,30 1073 .02 2.40 1064 +OL
17 hsheadragath (a) - - 010 = -
18 Ambale 47,40 1220 .4 42,30 1340 21
19 Jind 13,30 1320 06 4.20 VIS 0R
2¢ Shiwani CelD - « 00 040 - «00
21 sinrukshetra 112,80 isz0 o33 22,30 1188 + 08
22 Sonepat 9,40 1362 .07 6,30 681 +08

L

(1) Ares 4B 1000 hectares (2) Ylelo in kg per hectare



Appendix VIII

Aren, Yleld & Cropping,seece

5 :

1 3.0 666 « 0% 152.0 2013 + 56
2 a0 400 +01 48,0 2197 +65
3 - - - 67,0 2118 ,60
4 - - - 184,0 2806 +66
B - - - 185,0 lgsd +51
L ] - - 6l.0 1841 .57
7 1.0 1000 .00 253,0 2320 .70
-3 18,0 £33 « Ok 23,0 2156 « 78
2 21,0 1142 +06 268,00 2447 81
10 58,0 B9¢ «20 A6,0 1819 «
11 2.0 708 » 06 290.0 00 +78
12 2,0 1000 +OL 251,00 1940 »65
13 200 s 03 185,30 1882 +6L
14 88,40 633 4 162,40 1780 + 83
m m'aa m "w 229.99 u& ® 52
16 82,50 805 «43 118,20 1628 + 55
17 144,10 293 77 42,90 1861 +«23
18 6.2 817 + 03 101,40 1431 o5
19 84,00 fsl +40 107.80 1717 +S1
20 253,20 202 +90 26,90 1794 10
21 15,80 568 «05 193,10 1811 «56
22 22,30 979 + 16 108,00 2082 73

300,0
276.,0
107.,0
360,0
34640
33240
404,0

304,80
258,70
439.5
£17.4
187.1
197.3
00,0
280,6
4.0
40,0




Appendix VIIX

150

Area, Field ané Croppingssese 107374

L

3
oA

fe, o &ant i mm
8 82,00 81y «30 . 36,00 1343 «13
-4 124,00 2218 «30 40,00 1260 «10
3 23,00 2310 « 23 16,00 1563 12
4 27,00 2778 « 09 73,00 1976 226
5 32400 1688 10 73,00 1342 « 24
6 8.00 2125 07 37.00 1459 N
7 11,00 3021 +03 20,00 1788 «28
8 74,400 2770 «22 16,00 626 «08
2 17,00 3176 + 06 2800 571 + 0D
10 1,00 2000 +«00 16,00 1250 « 06
11 17,00 2471 «46 693,00 1087 18
12 86,00 2lm .22 45,00 1370 A2
13 83480 1326 «28 28,00 862 10
b 71 2.80 1786 «01 .30 566 + 02
18 17,60 1818 «04 3,40 T +O1
16 2430 1304 « 0L 1,60 1333 01
17 (=) - - (a) - (=)
18 48,90 1813 25 41,60 1004 21
19 13,40 1483 « 06 4.10 723 N: -}
20 (a) - (8) 0,40 = «00
21 114,30 2117 033 28,00 184 + 08
22 84,60 1279 o7 5,20 769 N )

.



Appendix WALL

Aren, Field anid Ceopringe.e

i51

%5855558'555.§5@®-ﬂ&maan»

’rsr‘““mjif“

3.00 1000
6.00 1000
L 4 ' »
L4 -
1,00 1000
13,00 1154
2,00 1571
56,00 714
30,00 867
4,00 1000
10,10 683
3,80 832
198,40 724
96,70 879
150,90 862
4,60 652
89.50 860
275,60 494
19,60 818
21,80 872

.01

L2

+00
«0d
07
+23
«08

+01

82% 8

«B81
02
242
. 8
+ 06

217

a0 m’ﬂ&ﬂn—-—-
‘1868 8 27,0
w:m 2049 «59 413,0
, 73,00 1918 53  118,0
201,00 2348 «65 307,0
200,00 1685 «66  308,0
63,00 1873 «83 108,0
241,00 2329 «68 362,0
242,00 2116 +70 44,0
257.00 2307 +B0 323,0
275,00 2476 +70 381,0
260,00 2196 «66 386,0
177,70 1306 259 300,6
148,30 1284 o509  250:2
B07.5 IA66 .49 42L.9
103,00 1291 «81 203,86
36,10 1939 «18  187,0
28,40 1087 «51  183.8
104,30 1611 49 2113
26,40 1288 « 0P . 3023
185,60 1897 +683 347,65

|



ngex {107

Os (A) DOT (D) per P Ind
N Y

No, Distriet tube.
wslls het, |hec, hee,
puRpe ta.
asts res

(A (B)....4C) 0 . ¢ ) Nt 5] e

Gurdaspur 8253 246 22,74 5.8 1,11 420 1,3%
Anritsar 11409 4611 19,47 7.87 .95 145 2,40
Kepurthala 4285 1341 27,65 8,65 1,35 1,59 2,84
Jullundur 14,588 BOL7 36,87 12,73 1.80 2,34 4.1
hoshiarpur 6,640 3877 19,14 11,17 .93 2,08  2.85
kupar 2,896 778 14,866 293 o 71 L72 1,43
Lushlens 14,061 £O79 28.58 10,32 1,39 1,80 3,29
Feroszepur 10,584 9028 2,73 831 «47 1.8 2,00
Bhatinda 1,877 EM3 2,12 5,03  L10 1,00 1,19
10 Sengrur 6,846 4349 10,78 6,85 53 126 1.79
11 Patiala 9,540 4738 17,31 8.60 B4 1,68 242
12 lidsoar 8,498 645 5,59 .42 .27 .08 435
13 kohtak 9,663 711 13,53 1,00 65,18 84
14 Curgaon 18918 1183 20,65 18k  ld 33 L.77
15 Keznal 42,193 576 40,70 .61 2,18 A1 2,29
16 smbala 13,302 1006 37,58 2484 1,83 o852  2.35

L2 B I S R AT - I

17 Jind 4,587 419 13,25 1,060 +88 .ml «83
18 nahendragarhy, 230 8 16,36 ,02 80 00 +«80

dean - w 20,85 5,44

Source; Statistical Abstracts of Puljed and harysia,
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hppendix X
Correiation hatrix
BYV sSoil Ilrrigation Fertiliger Fechanizetion

—— — ————— Sp— -
YV 1,000 0,168 0,890 0,034 0,504
godl 1,000 0,073 | 0,451 04331
Irrigation 1,000 «0, 094 CaddS
Fertilizer 1,000 0.581

Kechonization 1,000
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khethod of mexiniaing the sum of quared projectionss

Thie method can be explained with the heip of the
folloving exemple of three districts snd three variebles,
Let the given deta matrix be

YU %o %5 1
2 %o X |
X1 X2 %3 §

(1)

First steps hormalisation of the given data
matria is Gone by dlvision of columns mean

A
X=

AN
Sesond Stepy Caloulets A matrix = X X where n = number

17 %

of cbasrvationg ( bers n = 3)

AN

An XX
n

*1 % %y
¥ %2 a2
"31 132333

-t
-

%2 Mol
¥os 323
%3z 33

%07 % /X R/ % [ X, Xa
X0 /¥ Yoo / %
X7 % XplYe %o/ ¥ {% %, %o

22 oy ¥y
3

n.

(2)
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. Fun %, 3
1 % M
Laal‘ GGB a33

Tolrd Steps Calculate the eigen value with the help of
eguation (A« A\ )W=O0 - . 1,8 (Aal)m=

™ %2 %y

1 %% .o
2y . a-»)s%
%1 %hp % i

there I = Identity katriz, A\ = Higen vaiue, fros
which we cab get the values of -

Fourth Step; Taikdng the highest elgen vaiue of the matrix
A vhieh alse explein tho maxipus total variatien, wet put
it in the patrix (4) ané multiply 4t by the vector (W) whieh
gives thes welghta ¥, ”2' Uy for the three respective
variabiss 1.9, ,
' - - . b
WM % % 1
Sy Ay, Ve
%1 Mo 3R W

where A = highest eigen walue
From the sbove mptrix we get thrse eguctions and so
the values of W, wa, W _ ¢an bs caiculated,

2 O o440 (3)




Appsndlx X1

{ileid & Frice)

3:. vistriet klee wheat ‘Barley Jowar Bajra nalze Grem  hape ond Tor
—— | _ — , nustard —
1  Amritsar  1074.15 1767.76 64L.75 &R0.00 583.00 1023.85 1288,60 0.97 -
2 Bhatinda 717,60 1611.96 381,80 653,80 687.52 745.17 537,12 0.65 -
3 Ferozepur 1059,40 1663,74 505,66 40L.20 E87.67 758,67 470,47 0.75 -
4 curdespur 988,80 1587.64 362,60 348.40 635,680 513,36 958,50 0,66 -
§ Hoshiarpur 861,30 1108.9¢ 400,00 1000.00 766,66 872.85 0.64 -
6 Jullundur 925,00 1895,92 = 319,56 = 847,85 1410.00 0,87 -
7 Kapurthala 1005,49 1920.52 431,60 = - B97.84 - 0.80 -
8 Ludhiana $36,00 2492,08 1444,00 337,10 540,00 1144,64 1123,00 1.02 -
8 Patlala 926,78 1526,84 381,78 423,156 543,30 703,04 783,75 0,63 -
%0 kupar 747,60 1ABOMB 594,00 215,80 714,45 677,26 04,43 -
11 3&31‘“1‘ 698,185 1l628.68 642,80 286,20 693,60 933,80 7657.68 058 -
12 Ambale 880,76 1262,07 983,25 207.75 721,57 464,75 518,80 - 1 -
13 Gurgaon 1347.20 1293,60 737.88 126,00 492,00 650,00 600,10 0.08 -
14 Hissar 838,09 1622,78 401,50 212,50 482,85 908,00 E7174 =« -
15 Jing 566,00 14G4.84 226,56 192,40 621,30 985,00 671,60 - -
16 Karnal 1188,00 1392,40 410,31 151,20 444,60 782.60 766,20 0.2 -
17 Mehendrogarh = 1348,28 485,36 117,50 318,75 = 336,60 = -
18 Hohtak 772.52 1862,35 469,20 130,50 £37.00 906,76 0.7 -

534,24

98T



Appendlx X1

Froductivity in hupees (iield and Price)

R

"

-

S
No, District Eew Sugsr Cotton Cotton
m g

G O P

15 Jind

16 Karnal

Amnritsar
Bhatinda

Ferezepur
rdespur
Boshlarpur
Julliundur
.7 Kepurthela
8 Ludhlians
$ Patiala
10 Euper

1)1 Sangrur
12 Ambala
13 Gargsen
14 Bligsar

633,75
3661,.65

302L.75
3147.00
3499, 50
963216
3220,72
4200, 00
3227,.00
4149,060
4675, 00
3573400
217,560
4569,50
3345.65
3649,80

17 Mabendragerh3a7s,.00

18 Rohtak

6400.00

467.86
669,086

987.80
397.60
163,80
464,00
384,25
592,00
455,00
241,50
511,82
3820470
258,00
765,00
387.00
292,60

357,00

549:.45

11.02.40

1943,00
319.20
306,00

900,00

%8A, 95

749.26

857,70

346,72

690,65

592,35

054,92

561,60

467,50

414,00

weivahiihion

Tebacco Groundmut Sonmmum Linseed Potste

b

L B A

$ 4 00

877,00
2.58

3.87

928.20 1.11
W.Oﬂ -
1230,25 -
- 0.85 .
966,20 0.62
1186.90 1.60
1133,96
1377,60 2,00
1456,00 1.12
909.77 0,69
1]8‘¢§° -
1136,80 0.52
1336416 =
2401.28 l.10
- 0,66
1834.80 0,69
2671,00 «

AR

- S———
Q.14 6474.60
- Q556,20
- A7763,79
0.50 4128.88
O.64 5274.64
0.85 7187.29
- 52?5.6&
1.71  6213,22
0.87 6964,79
037 €234.80
- 4316,40
0,80 6714.40
- ST k0
- 6995, 00
- 5996, 00
X566  7913,40
- 503680

Total

18860,00
16292,53

17763,79
15224.34
18779.48
14856.,73

23047.28
16312.49
17023.44
14591, 90
16368,21
1973.88
14586,49
19764,26
5994.45
£20094,00




Tokle XIXI
Sexrslation tintrlx

[ 6 7 ) - 2

$ of HYV Soil £ of GAI 'ronmsi Kech . 5of |
to total rating to ICA . echa~ Per hee, % of . «f

nigte TUduC « rurel literate
eropped index :uﬁu.. tien vity i'ggf 5.Cs puJ.;-
area zer to index in money to = to Lian
Gal tarms total toatal ¢to total
| agri. rural populoms
workeyr Eogu- on
eI .
% of EYV to total | .
cropped area 1,00 176 890 @ = .133 L508"  .g50f* 472" .27 .02 "
[
So0lil raﬁng index 1.00 + 078 «123 328 -~ o108 w, 077 e ST9 +61%
4 of A to TCA 1400 = 039 =446 L5170 ,612"* ..058 ..085
hrt:l.nztr kgr 160
hee, 1.00 .259 *""tm? .148 .106 ﬁmz
xwhanisnu.on e P
Index 1.00 336 «566  -,208 881
Per hec, productivity P
in woney tems 1.00 570 «126 «208
% of agri, lab, ¢ '
total rurasl pop. 1,00 -y 047 »213
£ of rural S,C, to X
total rurel pop. 1.00 e 039

$ of 1it, pop, to total




sppendix XLV

(ariebles  oooffietomt el ¢ B incrgase ? F
SR A - S W - S T 7 -
Step l.

X, 566 072 7.812"""" 702 § +890 7.466
Step 2

X .676 o071 7,088 72 . «890 7,699

e 276 .232 1,187 »810 .018 ,893
Step 3

%, .644 091 7,008 702

% 369 239 l.541* .810

x, «sdl9 330 =1,269 829 L0129  .808 7653
Step 4

x, 613 004 G,a90"""" 702

Xy 521 1 1,331 810

S -.542 344 -1.572°  .829 |

%X 00068 +0008 1,124 o844 <015 900 7889

6ST



Appendix

Results of Step.vise hegressicn Anslysis

1 2 3 4 5 6 ? 8
Step &

x, 573 102 5.60a"*** 782

2o 117 315 373 +810

x) -+668 .366  lal7 . .B20

Xg « 00077 « 0008 3.280 L

3g 2.810 2,800 1,002 .866 012 «901 84185
Step 6

X o563 104 5.406° " 792 2

% 127 319 398 L8L0

x, -e603 377 -1.599°  .829

% «0006 - 0063 1,004 544

% 34227 2,882 1119  ,366

X ~e678 -808 «e838 4866 009 899 8,627
Step 7

3q 611 L1126 S.232%es 792

Xg «168 «324 «511 +810

2 ~u6AL .382 ~l.678"  .829

- 00038 «00068 663 .44



Appendlx XV

Results of Ster-vise Regrnaszon Anolysis

1 2 3 . 4 ] 6 7 8

X 3.508 2.916 1,201 «866

e ««839 #6832 =14 008 «BG5

3g o167 «180 « 026 +876 «011 +899 9,069
Step 8

X o553 +130 4.833""** 702

x <049 464 108 +810

X, «. 588 422 ~-1,392* «820

Xg « 00045 « 00074 0.614 «844

X 3.608 3.061 1,178 «BE8G

z, e 865 «872 -e9BL «868

% .189 «196 +960 +876

X +260 =675 +386 878 »002 820 9,044
aeee = signifieant at 15 level
M T e R A e

= significant at 208 level,



high yielding varieties cnd fertilizers are size
nesutral in the senss that they are perfectly divisible and
can bo used irrespective of the form, but they are not
resource nmtml.l Since the large farms have a better
cosmand over resourees, one should expect more sdoption of
HYV by lerge classes, '

~ To exomine this, we do not have size class data

regarding the adoption of KYV, 1t has been juat geen in
chepter VI how tube. well irrigcted area helps in adoption
of KYV more intensively than general irrigaticn, Therefore,
an gtteapt has beoh made to exsmine the concentration of
holdings in dlfferent aize clessen and ares under tube
well irrigation,

The following table shows the percentage of
number of holdings to total in different size c.asses and
percentage of tube.vwell irrigated area for the same,

1 C.h‘h Repo, L ol 2.
e__ax‘ézuiummwmn CI75), Do 445
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Sige class HNo, of g of Ares 4Area £ of Proportion
holding hole under under tube. of (C ()

aing  hole tube. well

to ding well ares

total irrie
holding ated
o total
% of (%
and (D
(a) (8) fo) ®) (E) (¥)

Haryana
- 627884 68,73 D56662,68 868811,95 16,60 1Ls'4
4w20 272820 29,87 2L31927,70 15494,30 14,80 1380

20+ 12666 1.38 3Wcm 39292,25 10.93 » b N $7.98
Funjab

Owd 1058754 76,97 1392494,36 433988,08 34,82 1 40
G20 306283 02,26 2294730.13 760717.03 60,68 1 31,80
20e 10386 755 290866,27 62261.24 4,06 1 18,78

In case of Haryana, 1t is found that size classes
of more than 20 hectares holds only 1,38% of holdings to the
total and this clalms 7,658 of tube vall irrigated areas to total
Héh“h‘ﬁ%;‘i 3:2 hé’éé‘;%“c’ 3&1&:%*3&:?& of tube vell
iriigated area,

The above ploture is smme in case of Punjeb, It
is 20 and adove size ageln, whers concentration of tube
well irrigated ares is highest,

Therefors, we cer conciude that adoption of high

yvielding variety is more in ease of large size class farme,

seve
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appendix WL
1

A Brief vescription of Some Important High Yielding

*

RGeS 20 sy

Hass

P §: 2T Ability to atond up to heavy fertiitzation and
lack of sonsitivity to menson, Plants are 80 to 86 cm tall,
have good hillering ability end flower in 106 to 1156 days,
heaistant to some cxtent to blast diseass but suseseptible
to biight ang pffected by low teuperaturs at nlllering

time, It hes e good response to nifrogen and p good degree
of resistence to lodging, "

W StEf and upright leaves having grester capacity
to utilize solar anergy for incressed rate of photosynthesis,
ptiff straw and dwaxf plsnt helght having capacity to
resist lodging, good tiilering capaeity with synthroncus
tiilering hobit, photosensitivity, responae to high
levels of nitrogen, Sumceptibls to low temperature of
tillering stage, woderate resistant to blast disease and
bacstorial leef diight,

L8Y0s Seedling vigour felr, dwerf plant, height, upright
isaves sxposing greater leaf area to sun for better

« sourees (1) S5.K.C.Verma, *Green Revolution in Indisn
Ameﬂlhll‘a 1972,

(&1 ICAR, "liand Book of Agriculture ‘
(3l rertlitzer Asscciation of India (a) Agronoamy
of wheat; (b) Agronomy of Hice,



Utllization of solsr emergy, respunsive to high nitrogen
fertillzation, Hoderste susceptiblie to stam borer, less
sugoeptible to bacterial leaft bilght, susceptibie to low
teaparature ot tlliering stages, resistant to lodging,
Other high yielding varieties used in Punjsd and
baryena are Jemunn, Pusc.2.21, Pelmau«579, ADT.27 etc,

Lerss Bojo, It ia a Jate asturity with high dsgree of
resistance %o rusts, 1t performs well when scwnh in time
and La to be prepared to 'Sonora 64 in areas whers yeilow
rust cpldemlos cceur, G¥oins cre uﬁtta, seml.hard, bold,
suseoptible to weevil attuek, More susceptible to lodging
than other dwerf wheats,

Sonors G4s it ip ahorter then tLersma Kojot and
bighly resistent to lo.ging, Belng sn early variety, 4t
is capable of giving as good ylelds when sown in the firat
wesk of Decomber os when sown in ald-Novenber or later
Getober, It iz spoceptible to strips (yellow) ruat and
hence unsuitzble for areas where this diseass is important,
it is suitable particularly for cultivation under late
sown conditions in the country,

Ehorhati Sopatm 1t resambles Sonora 64 but dlffers

An having amber-coloursd, bold seeds, gt is particularly
guitable for areas where yellow rust 1s not a problem,
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W it i3 en mmbe., hard and medium highly
resistant o loose scut, snd tolerant to powdery mildew,
‘he variety ‘wos remistont to rusts at the tims of ite
Telenee 1u 1967 but now it hos become susceptible, Lt 2
recommended for cultivotion ol over Lndie Ancluéing hilly
arcns where winter cemson 18 lobger,

Sebaddkes (oo8 chapstd mekiBg Lualdty, tendency
to shetter groln if over-ripe,

- L¥=182 it 4s grown mostly 4n Punjed and some ereas in
the northern hiils, The plonts cssize reddish colour on
moturity, drein secius to sanll, rod, Eigh degres of
resigtance to yellow, browns and black rusts and ‘Joose

Utber taportant varieties ore Chhoti Lerwa, Safed
Lerma, hukts (HI385), W77, WGRE7, HOl96l, EDRISE ete,

dekas |
SaDen. )0)s Pients have broad dark green leaves, Stems are

thick, They are resistant to lodging, L1t takes 100 to 110
days to saturs, It is late in meturity abd hence; sultsble
for norsal cropring, It is highly reaiatent to dowmy
mildew, leaf blight ond rust and wediva tolerant %o top
shoot borer,
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Gopga 53 It has been evolved %o replace Gudga hybrided
which 1s suscoptible to stem borer and downy mildew, It is

resistent to stem borer and douny wmildew,

Jiiovs It is & compositos yarlety of eerliy maturity

meize, This variety is resistant tolz.e-att biight rust
and ]pddng.

Uthor hybrids and coaposites core Ganga hybrid 1,
Ganga Safed 2, Sopa, Vikram, Kisen, Jawsher ete,

Elza
bsbrdd PEB JOs veveloped at the Punjab Agricaltoral university,

ludhiena, High resistance to downy mildew, high degree of
tolerance to molsture strese,

Uther hybrid bajre ore LBel, ibe3, Hied, BJ-104

shkonee
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