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TECINOLOGIES OF SERDLCOTTON PRODUCTION TN A
PROGRESSIVE AREA OF THE PUNJARH

Mian M. Asbam®#

Micra companents of aleernative technologics of seed-cotton pro-
duet:on wers identified and estimated through & nuleistags crosy
geetivmsl survey, 1t wad fonnd shat not only the fastor propor-
tions Lutb alsn 1-<'3l:}|.niqu|x..-. arl practices of the three clesses of
faring (hy prolurtivity) differd sigoifieantly, Pl low-wvohd far
mers conlid inereass prnductivity  por acre four times by using
faetinr propoctions, technbques and peastices of the  high-viclil $ar-
maers,  Adiliionad enst of this traosition will T ahout, si% hamdred
tuprers per were provided supply and  access  constraints are
remoyvesl.

INTRODUOTILON

Anatyrivally, a etudy of ranges of technolocical and techuigue choies is
impurtant for evolving a steategy of erop development 1at wime at improvine
incomme arl smplovment opportuniticoe of furmers in Palistons 3any Lechnolo-
gival albermetives are possible wnet there 12 wide zeape for anbstitution hstween
Eactors of productinn and betweon dechnigques, Send eobton @4 aocash crop, s
produety and by-produets satisfy mtermediade and fioal demands inthe ootieo-
al aml interoationsl mackets.  Thas,  indireetly, income amnl employment
opporlunities in the eelated narkets aod indnsteics wonld be affected By actiunl

technologios and weclmigues smployed by furmera in the prodaelion of this erop,

Thes preodnetion of tles crepe iy be represcntol by time phascd preneess
entpricing snteprooedses, enel of wiich eequiced maliine and vareying ont orga-
nizalional and operational deaigions on titme aned effoctively, These  decizions

are manifested in fuetor propestiona waed by forms to produes o given output.

*  Lhis paper s oaopart of the stody < lechnologics and Teehnigues Alvetiog
Intee-fivm Yuriation in SeedaOowton Prodootivicy o the Punjeb ™ which wis
fualed by the Awricultural Development Counsill, Ko Akhtar wariosd for
foll durativn of the project. 30 Sibihigpoe, & Hagque and 00 AT assitanl for
fol el LA moithe pesprectively. Helpfal commewute of A5, Haider, B,
Telewennd, T A Whan wral AL Malik are gratefully ackooewhsdgaed,

# ueoctate Menfeesoe in Avcicnlueal Boveansies, Ukiversity of Agiicalturee,

izl nlowd.
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In the veeenl past, empicical work on erop preduction eceonomics has
token a deterr from its preoceupation with the developmeni and testing of
cpineization models thal slecd on the pecessary nnd snfiicient conditions, toa
detailed indentification of alternotivie fleld technologies of erop production and
aotistraints fneed by formers in the adoption of production reenmmendationa.
This study went alotg thin detonr and identificd misrocomponents of vach of
the snh.procees under conventional (lowwicld), truneitional {intermediate yivld)
and progresaive thigh yield) syatems of the ecrop oprrations” management.

BI‘I'HII”y ﬁ]‘eﬂkitlg. the wim of the stady was 1o idepiily t-E‘:ﬂhl:H]Il:lEiE_‘:ﬁ anid
technigues adopted by cotton producers showing different levels of proluctive
eilicieney. Specilically, however, sheee hypotheses were tested: {a) the nse of
factor inputs differs signifiennly bedween s given conbinntion of performance
geoups of farme, (b the plant denaity is correlated with the productivity snod
differa mignifivantly seross lechnologios and (¢] the improved methods are asuo-

ciated with the produoctivity,

METHODOLOGY @ SAMPLE AND =URYEY DESIGY

The: study is hased oo wsample survey of Gl responlents selested frem
four villages loeated at 4-7 mudos distance from Depalpur.  Tate wers colleeted
in dour viaits to the field at different times during the croposcason of 197950,
Dads eolleetion activition were phased in time keeping in vusw operationg of the
erop.*

RESULTS ANY THUSCUESTON

Thin seetiun deals with the productive efficiency, plant density, secd-hed
proparation, planting vost, interealturs and thinning technigoes, lalbour input,
chemieal fortilizer, pest management and henelit-cost analysis of {ransilwn
foom LYF and INTYY 10 HY W,

The Productivee Kficieney

The mean yields per were For the three classca of Farms are compared in
table 2, Ay compared to the LYEF, the HY]F and the INTYF abtuined 150 and
125 per cant hivh yields, respectively. Thuos, the magnitude of the realizahle

petential was quite high ander furmers’ field conditions, 1rom the i. teat, it

* Foran elabornte diseussion of the survey desipn see Aslaw (3},
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JECHNOLOGIES OF SEED-COTTON PRONULCTION

wag infered that the dafferenoea tn mean Fields belwoen any combinetion of two
farm elaases Jout of thres) were signiticant ot Pgnnh, The plot of himan
laharr 2ned oporting capital nael to prolues & unit of sospot risanleed ino
distitet s aster of poinss for eash plass of faems. A frec-hand Unit-Bificieney
[ quant (3 sacve wae fivtesd. In figuee 1, Firms losated nn the eurve wery the
mosl effivient, teehnieally speaking.  The rativ of distances OAOR 12 o measutre
of firm 3% relative efficiency. A< expueted, the LYF were losated the bighest
in the iput ppuee,

N pasging reforenos b eapital-nntput wmld lahoar-otpul ralam soems in
order hereo An indomitable faet ermerged from the Jdata in tabls b oahnt the
WY usen] the hishest doses of the aperating eapital amd human Liliour por iera
anid achieved the highest eflicieney in their nse peroopuintal. A comusred to
the LYW, shg ithe HEYI ueal aae-lodf of 1t eopibal aml onsthrlof e fala.

thir for procducting a quinial of sobton.

Tanhler 1 Ferfarvosnett prast eeared €ootgeibeadeniet ot feetfos nf atlon

Yield Operating Capital* Hurnen Lialinnr
Clasy {Tanpees) [ Traya)
Fuer Lher IPer Ter

quintal e guintal  wer

HYF

in —T&} 1154 HTH 2B 428

INTYF

in =243 15360 MiT.0 .3 33

LY

(n o=l AT T 3 L. Sy

Aldl farma

in = fl) 1264 YRR 5.4 HE 1

oot inelusive ol fixed eapical ecrviee ilow,

An explonation might be thal all finns have polential actesa o the =ie

teehanlagy, but seme are wore suceessful than others in expliiting it partly due

o8
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CPERATING CAPITAL PER QUINTAL

LRUPEES}

FIGURE 1

FREE _HAND ESTIMATE OF UNIT_.EFFICIENCY IEDQI..;-'&NT
OF COTTON '

LYF

LABOUR PER AQUINTAL
(CAYS)



TECHNQLOGIES OF SEED-COTTON PROGLCTION

tooag easy and ruick access to furm power, labour and water resouress, Inoa
developing agriculiure, multiple constraints may canse farmers to have sctusl

aeead only tooa wmall parl of the tull technological wet,

Plant Density

Theoratically, the plant density is determined by maoy Frotors some of
which required aophisticated experiments to measure them. Howeyver, it was
postnlated thet the plant density would depend on seed souree, delinting of seed,
=eed rate, method of sowing, seed-bed dose of fertilizer, interculture amd erast-
furmation and jts bresking. Data on these variables are preacnted in takle 2.

Apart [rem other details, & fuw sipoifieant facts are;

al Almnst & these-fourth majority of the HHYF used improved sewd aod
followed jmproved techniquesa sneh as chemival delinting of seed and

line-sowing in addition to intensive intereuiiure by three techniquee.

L] Awcompared to the other two farm olasses, the AYT uged the higheot
seed rate and doses of fertilizer per acre. A& unigue component of the
techoolmey was the use of 11 Kilograma of patash per nere.

v]  Moving down to the other two classes, it may be seon that the relative
frequeney of reapoodents weing tmproved technigues and method s

deolined,

d} Az comparoed o the TYF, the HYF and the IXTYT Qad 31 2od 22 per
conh higher plant density.  The plant density was, however, ramark-
ohly Enwer than the lower hound of the recremmeonded range; 1oe, =20
thousundd plants per acre.  The actunl plant densiby  wan ane-half.
two.third and seven-tenth of this bound in case of the LYF, the
INTYTF and the HY . respeotively,  Favmers roported msny coostra-
ints—. -most significant being poor guality of geed, its asymoietrical
dimtribution over space and time sl shortage of labour aod small-scule
{low-rost) machinery for line-sowing. Further, bigh plant density
eneonraged a high weed sod pest population.  Thuw the plent densivy
would penk to the extent the farmer conld manag and vontrol weeds
and pesta.  Poor management capalility of the Farmuer in conjunetiub

with an uneven disseibution of services of weed and pest control mach-
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YIELD PER ACRE

FIGURE &
At DENSITY AND YIELD PER ACRE QOF COTTON
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Table

2 A Cnmparalive Scenario aof Plantiy Technology, Tochuigues, Plant Donsity und Field Per Acre of Collon

Seed Sourec Delinting of  $erd  Method of Fertilizors Interculture Plant  Yield

Yield seed rate BOWing Seed-bed dose  frequency density  [Kilo-
Class {n} in} [Kila- ] t Xulrient per aere io grams}
grams}) EHograms) Y

Imp. Unimp. A B Nooe 1 2 ¥ P K Pug Hnyg Tny
roved roved

HYF 13 4 12 3 O 4.2 12 4 2141251 110 3 Pz 11.0 7331
(813 {19y (7Y 125 (75} (25

INTYF 17 7 13 Wy 1 7.3 13 11 15.4 18.4 2 1 1 13.1 3987
(713 {249y (54 (42) (1) {B3) (44}

LY ¥ 15 0 3184 O 6.0 4 18 11.3 122 & 2 1 0 10.7 1608
CTIE () (24) (T6) (14) (86}

All 45 16 J0aE0 1 7.8 28 a8 8.7 22,1 7.0 2 1 1 128 578.9

farma (TLY (28} (49} 140 (2) (46)  (5)

Mote:

n=number of obzervations. A and B stand for chemical and physical methad of delinting seed, respec-
tively., Uoder the method of sowing, 1 standz for line-sowing by drill apd 2 fur broadeast. N =Nitrogen,
P = Phosphorue sod K =FPotash. Only 3 farmers used K. Pop: Plooghing:, Hng: Hoeings and Tog;
Thinninga, Ligurca in patentheses are percentages. Fur a given combination of farm classes {Gut of
three) mean sced rale, plant deusity and seed-boed dose of fertilizer were significantly different at P
.10, Ahernatively, the hypothescs of eguality of seed rate and plant density were rejected,  The difi-
crence in the mean viglde of peers of improved seed was signilicant st I'< 0.10.  Further, the hypothesia
that the twa methods of sowing resulted in cqual mean yields was alse rejected at P 0,07 As expes-
ted, it was infered from Chi-anuare tests that the method of sowing and senrce of seed were assuciated
wilh the levelz of produetivity.
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TECHNOLDGIES OF SEEQ-COTTON PRAODUCTION

inery and eyeipment over apacs and time, limited supply of lignidity
to transact thoir services and seasomat shortage of lalbour conatrained

plant density,

It was obecrved thal those who eaperienced erust. formatinn also Lroke it.

Only threa farmers (B per cent) reparted resveding.

The evitlenes indivsted that {a) variabilicy in th plant density waa relat.
edl with the varistion in physical inputs and technigues and (b pland deasity,
vetris parethus, wns related with the productiviey.  IHenee, the case for progra-
mrmed sl policies, intended to inceeaze plant density, is obviceusly atrong ond
vornpelling.

Aninterval classificatinn of plant densily, seed rate, fortibizer dose and
vieli! per acre moy be perpsed io Table 3. Lt i interesting to noto that, regard-
less of the clasw, at the plant density of 16 thousand, the vicld decreased.  This
in not ton diffiewlt to interpret. It may bo seen that ot farms haviog 7> 16 tho-
wsand plamt. density, fertilizer uae was high and in two oot of the thren olassee,
seed rate wos also high.  Further, it is logical to expect tiat they might have
waed ore than normal delta of water, These threo factors in comb nation with
the resultant plang density, incrense chances of heavy infestation by weods anl

inseet pesta which, if uncontrolled, would slash the yield consziderably.

Mepid-leaf Mreprietion

The germination of the crop, initial weed control and ireigation apglie.
ation efficicney woold depend, in s largs measure, oo the preparation of the
womd] bl It requires plonghing, planking and levelling practices that are onrr.
1wl put one ar more times by o nuomber of technigues dependiog oo the Lype of
farm power and machinery actually available to a given farmer and the real
cost of iving their acrvices in the market, The relevant data arn exhibited in
Tablo 4, Far plougling, the wse of tractor was fairly common in sach olass.
However, for planking and levelling, majority of the LY nsed bullock power.
The reenmmended depth of sowing was net proctised by many of the LYF and
the INTYF and fields wers nat precisaly levelled apd, therefore, the germin.
ntion way aelversoly afleeted.  Differences in actual access and wie of troctor

geryices [lag in gervice avguaisilion, number of times seguaired, hoars of nas cach
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TECHMNOLOWGIES CQF SEER-CITTON PROOUCTION

bime, typr of share nsed, type of fisld and mode and rate ol payment for the
acrvine] by farmers {intending to supplement conventional seed.bed preparation
tuchnique with that of tractor) reflected oo the gnulity of the seed-led propat-
ed.  Is it pussible to regulate the sractor-hiving market sueh that it delivers a
mniform and standardized scrvies Lo the hiring faem?  Yes, in this terned, the
esbens’an service and losal institulioos of farmoers have & weelal roje tre play,
Plankisng st

The varinhle custs of planting coltna wers identified vo bo those of sesd.
bud prepuration, manuring, seud aml its dalioting and fertilisee. The itrigation
cust was assuned sonstant, Data {Table 3) showed that, regirdives of the class,
averl-bed preparation accounted for neacly 50 per cent af the total plunting aost,
The fortitizer and sped costs were the Lighest on the HEYF and, as expected,
manuTing enst wis the highest on the LYF. Lo total, the HY T ineurred 35 poc
cent more expenditnre rv planting than the LYF. The signifoant compients

that manifisted witls variation across the classes ware ased and fertilizer.

Table 5. Variafile Caste af Plantop Cotton Per Aree (£ Huprees)

Yield Componcnts
Clasza Sewilsbed Mannring Seadl (hemival Testal
preparation fertilizera
HYF 1521 a2 oy 43.5 2151
(s 16 anbd) (7.5 (9.5 (41.6) (100]
INTYFE LEL. 4 14,5 h0 TihA 2HLT
in = 24} {37.5) (5.8 (9.2 {2540 {10
LYT 107 .4 357 17.6 ni9 2%
(ny=2T)  [44.0) (1%.1) (8.0} (230 {1044
All farme 151.0 21.6 26.7 #6.5 IER B
(ho— B1)  (A32.8) (7.6} (9.3) {30.3) {100

Mot 1 Seed-bad prepacation included ploaghing, planking and levelling, The

fzrtilizer aiat iy Eor sopd-Ted duse only,
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FIGURE 3

PLANTING CGST PER &a{RE. OF COTTON

NOTE : SBP, SEEC_ BED PREFPARATION, MNRNG; MANLURING,
SDRT; 5EEC RATE AND ITS DELINTING AND CF;
CHEMICalL FERTILIZERS.



TECHHNOLDGLES OF SEED-COTTION PRODUCTION

Intercudture rand Thireny Teohwntgoes

The nperation-level data gave strengeh to this study as the detailing of the

range of Lechnigues in each operation enabled vs to draw enntours of the rangs

of the production processen of cottrm, A part of the production process was repre-
gented by interculture andfor thinning operations as exhibited in Table 6. As
vipocted, majority of the HYE had high levels of intercalture by the three tech-

niILEes,

The HYF alsn did shinning wmaticulausly.  The high rata of improvedd

geed in combination with high deses of fertilizer, as painted ot wlready, pro-

pRgated weed population which, if uncontrolied, would constrain seversly the

tealization of inercraentnl output due to fertilizer,

Obviously, high-vield tech-

nology geoerated demand for addivivnal input of laboure sud specislized machin-

ery,  If the demand for laboor iz not matened by a corresponding chisngs in the

supply (family ov hived laboar), the incramental output wonld, undoubtedly, be

lower than s phtential,

The scomplementary nature of tho relationship but

ween loph dose of fertilicer and labour cannot be over-emphasized.
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Table G feterculture and Phinming operidions of fatton
Yinld Operation Techoiguss with Levels
Class —_—— e st e SRy s e e eumaud  Lie e
Plovghing Hoeing Thinnig
0 1.3 4 1] 1.2 e i 1 2 4
{Bamber of observations}

HYF 0 " 7 3 12 i i 1 12 H
{n, = I
INTYEF 1 20 K] 4 20 L] 11 2 ) T
(n; = 24]

LYW 1 0 O M) b 15 0 3 O
{na = 2]}
All farma 2 41 Qb 5 2 1 A 3 24 2
in = Gl (3.3 (B0 (16.4)  (Is 1) (85.2] {1.7) (324 im0y a3 LA
Mote : Plaoghing and hoeing have three levels.  Thinning has foar levels
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Luherier Do pout

Human labour input per uonil of aren under the erop deperded o the
technolmey of prodnetion, techniques followed in the esvention of practices,
extent of adaption of the recommeodation domain and  the level of yield
nbtained (Tabour needed for picking of cotton),  As compared to the LY, the
HYF ueed more of physieal inputs, followed a larger number of recommenda-
ticns and reabized greater wicld per avre, henes, it was logical to observe that
thiy maed whout 45 per cent more lnbour. The varistion in thse laboar nse acrosy
farm elosses was expliined by the labour-intensity of iderealture and Fpi{:kjng
operations.  The uze of laboor in sowing and other operations was whigost th
sane for the three elaswes, A relatively low wee of labour in land proparation
on the LY F was understandable for they used mechanical power which regueiren
luw complementing inpet of labonr.  The difference in mean lalone wse of small
wicd Tacye farms was nou-stgaifcant st P 0030 The reason was the wse of
latipur-saving eonrees of power {tractor) by o number of small Tarmers as well.
The high-yvield techuology was found to be more labour-intensive as compared
toe the other twy technolories as this erehnology necessitnted the performanoe of
labour-intensive operations {plunghme, hosing andior thinning for weed contral
and wnifarm stand of the cropl.  This result comured well with that of Shapire
(1 who demonstrated that, management was lshour-segmenting s cotbon

preluction in Tanzooia.

The shorkage of the timws of family labour ar its emplovmeot in other
peonomic and sosial jols, differencos jn the real wage rate from favm to farm
or village to villsge, health and nutritional statuz, living environment and alter.
wative emplovment conditions ol tuesl landless labonr might eonstrain tho
adoption of recommendationa that involved intensive use of humap labogur,
An enconrapgement of inter-tegional migration of labour and an improvement of
healoh, nutrition snd gencral living coaditions of rural lebour may help relax
theas vonstraints in the long ran.  Forther, the need for the development of
opuration-specific and small-seale farm machinery which will reduee the tedium

of farm labour while incroasing its productivity is too obrions to cmphasize,
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PAKISTAN JQURAMNAL OF AGAMCULTURAL SCIENCES

Chemiral Ferbilizer
Tha fertilizer iv an energy-intensive iuput® and bevarme more expensive
{in real ancl pominal terms) in the sevenilies,  An effcient osce of fertilizer,

therefore, assumed parsmount ioporiones.

Assuming that the insert atlack was insigniticant, the potential ineee-
mrntal sutpat due to fertilizer will be realized i (a) the guantity applicd was
within the reacl of roots of the plants (ot in the empty spaco bebwesn planta),
() weeda were controlled effovtively, (o} dose and  tyos were related oot only
with deficiencies in the eoil, but alse with the stages of plant growth and matur-
it¥, (1 woter siress is minimal and (¢ plant ensity is adegoule wnd uniform.
To the extent these, puther glringent, conditions were not met with, the ontpas
response would be constrained and the actual outpnt wiould be lower than its
potential.  Druring acvtual obaervation of the fichls it was fonnd  that the situa-
tivn sbont these conditions was far from satisfactory on the INTYF and LYF,
that in, plant denaity was low, werd population was high, the fortilizer dose apd
type devinted from the recommendation and, above all, fartilzer was broad-oast
iy haod rewtltang in its uneven distribation and ineflicient wse, The recommen-
dution of applying fertilizer by ‘pore’ {long funnel) in the plant-bed euuid not
Bre followed as 34 per eent of the respondent did not sow in lines, Tt is note-
worthy that, in & given set of eritical eperntions, the succeeding operativn will
be efficient if the relevant preceding operntinon was also efficioni- A failure to
utderstand the ecomplementary relationship of thie aperations might alsa net

as a binding conztraing,

With high doses of fortilizer, infostation of weeds hecomes Worae and,
henee, the need for weeding more frequently and intensively. An additional
demand for Ishovur is ereated., Moceover, high dose of fertilizer ia wasoeiatoed
with heavy past infeatation sinee the dense and ponetically uniform atands
(from impraved variety) provide o more favourable environment for pests.  The
hiph-yield technology brovght in ita wale the demand for {a] pesticides, aprayers
and pest managentent kaowledge and (b) an additional demand for labour, The

*Energy is needed not only for its production; but aleo for the production of thy

tertiliger plant and the distribution of the fertilizer,
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deprnilency of one element of the high-gield technolopgy oa the other o conzpi-

runns by ita abeetine,

The quantitics of fertilizers ured wre shown in talde 5. The notuble facts
were [a] anly three of the HYF uscd potash at tie sowing time snd the average
for the ihree come to || kilogrames, (b)) the voed bed dose of the LYV was around
one-helf of the dogs given by the HYF and () flowering-titne dose of X of the
LYY was akrut two-third of carreeponding dose of the HYT, Ty total, the HYF
nzed 4 per cent more of N and 105 per eent more of P as comparer to the LYF.
Tt geemed that, in adilition 1o the mansgement factora, input variakility was
also rospensible for varition in ¥icld per nere. The resulta were in agreement
with Stavb (111 who showed that in switshing over to high.yield technology,
volume and number of wpplicatious of chemical ferbilizer inerensed greatly.  On
the Lasie of a quintal of cotton per kilogrum of N, the AYDF were thres times
mone efficient then LYF and an the hasis of aqointal of vetton per kilogram of
T they were twice more efficient than the TYF. The wature, type, intensitg

and timing of uperationy and praetiers were responsible for thee high efficiency.

A detonr might be dalen to examine bauk eredit to support. perehase of
mputs such as fertilizer.  Tn the rocent years, the supply of credin has leen
inereazed manifold and  to s limit, it nominal pries s were, ioe., iv s Troe of
interest.  Further, to cxpand the demond for vredit, the sapply of s limited
ameount of ehert term erodit has been unmaored from coltivalor'a eqoity.
Thoueh the poliey enconraged the use of loan money by farmers, it i mistuke
to sesnme thatl wll farmers in need of the eredit in kind would teke it even with
zern price and no sollateral.  The reason is that whe demand for the ercdit is
Jevived from the produetion function which is constreined by niany technieal
faetors.  To the oxtent the production is bownded by these constraints, the risk
of horrowing will be incruased via failure to repay. To use lean to buy fertilizer
and apply it in the ficld does nat goarantee realization ol inereincntal catput
dne to fertibizer, & host of other operations and practives conetitute the necess-
ary conditinn for sesuring the inerewental output, Thoe constraints make the
the detmand [or cupital in Kind po inelastic that incresing its supply alooe is not

putticient Lo eanse substantial inercaze in the specific e of capital by farmeras
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with very limited management capability. The risk ean sertainly be reduced
if menagement sorvices are provided with the credit. The study showed that
management aud vapitnl are highly completventary resourees and, thercfore,
there ta o strong ease for a tic-in of manegament gervices and eredit, of couse,
in the strict sense of Supervised Credit.  Thoe proposition that manegement is &
more limitatianal resource than capital in Pakistan’s agriculture provides sn-
other basia for this tie-in,

Lead Monagenent

Threw avenues ars: apyn to overceme tha peats; (a) develop resistance to
it, that {a, improvement of getetics make-up of the plant, (b} develop means to
destroy it, tlat is, biologieal and chemical control and (¢} develop mesns to live
with i1, that is, destraction of alternate host and timely operations of weediog
aml intereulturs.  As farmers did oot possess Lhe capability to exploit the fiest
albernative, they usacd chemical aml manapesment methoda for the contrl of ins.

vet pests in votton.  Having discussed the woeding and interculture operations,

Lt wis ook ¢t chemical means of inscct pest control.

The freqnency distribution of farms according te number of sprays, times
of aprays and cost per sere and quintal are evineed in Tablo . To begin with,
it is important &0 know aa to how many did not apray at all 7 To which yield
claws did they belong? Oub of B cases, 17 (2% por cent) did not spray at the
early stage, 12 (70 per vent) of them woers the LYTF and § (30 per cont)] were the
TXTYF. Further, 12 (20 per cent) farmeen did not spray at all at the flowering
staype, 11 (92 per vent) of them woere tho LY and only 1 (¥ per cont) wos the
INTYF. Slightly more than half of the LYFE did not spray at all at any atage.
As sgainst this, all of the HYF spraywsd the ernp,  The number of spraya of the
mrst eficient farmers ranged betwoen 8.10,  The cost of sproying of the HYE
was ahout eight times higher than that of the LYF. The oast per guintal was
low on the INTYF and LY due to arithmeeie illusion of ecompubing cost per
quintal feom a very low total cost as cempared to the HYF.  He i aoled that
the complementiarcity of high d.uuea of fertilizeras wigh insgcet infustation neceansit.

ated the HY I to invur high costs on plant protection by chemical means.
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Table 9. Pest Wanagemeont Qperations and Coste of Ontton
Yield ifarm Nuomber of Observatione Cost
Class E1T T e -- —_
Euarly Siage September onward Per Far
Number of spraya Knmber of sprays BUTE gquintal
L 1-1 3.4 0 1-3 4.0 {Ras.) (B}
Small t i -— q 4 1 133.8 232
\nylr Large 0 7 4 [ 1 10 413 .4 41.4
in, = 16} Fath 0 12 4 { 5 11 Han 1 4
{70} {23} (31.2) (GR.8)
Small & 7 0 1 14 ] 1.3 230
ILNTYF Largu 1 12 0 i 12 1 #l.4 225
(e — 2 Basth ] 1% 0 1 an 1 B33 R
{20.3) (72 4.2 (91.6] (4.2
Small 5 7 ] 3 7 i 3.3 45.2
LY Large 7 i i} ti a 0 286 17.7
iny, =21} Eoth 12 0 0 11 10 0 M5 23.2
{#7.1) i42.1) {53.4} (47.6)
Small a 19 0] G 21 1 HEA 2
All farma Largn L] 21 1 ] 16 il 231.8 35.3
{n=tl] Both 15 4) i 12 31 12 24 TN
{27.9) {£3.0] {6.5) (L8] (BOLAY (19.7)
Nute : Firares in parenthesos are poreentages,
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Table 10.  Factnr Curfficients of HYF and LYF

Factors - HYW LYF Factors
{por acre) 1 H differences
-— 1.2
Zend [Kiloprams) 0.2 5.7 a.a
Seed delinting {Ba.) 3.2 1.3 1.9
Chemicai fertilizers
N 8.3 36.7 158.R
r i 12.4 13.2
K 11.2 — 1.2
Vurd manute in oart-loads 2.0 2.0 —n.1

Puat management

Xumher of sprays ®.0 10 7

Cepital st (Ral) 3000 40.5 208.5
Farm power in hours

Bulioak 0.0 14.% —14.3

Tractor 4.l 1.2 2.8
Mannal labour in doys

Family lahonr 1.8 10.2 —5.4

Caaunl hired labour 3.2 17.4 14.8

Permanoeitt hired labour k.0 1.4 B.&

Total laboar 420 210.1) L340
Tubewell water {acre inches) 12.49 13.5 —0.6

Interculiuce in numhber

Floughing 3 2 1
Hoeing 1 1 1]
Thinning 2 0 2

Note - N: Nitrogen, P Phoaphorus amd K- Potash, Perbilizers were measured
in nutrient kilograms. FPoet management capital coab inelindasexpen-

diture on pestisides, hired labour and machioery.
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From LYF and INPYF L HY ¥

Assuming that the relevant constraints ere eliminated, what it takes to
tranaeform the LYY to1he HY¥F? The answer to thisa question is given in Table
10, where additional quantities of factore are Jisled. A cursury look at the
table would revenrl that improved seed, fertilizers, plant prodoction, farm power
and casnal hived labonur waould constitute the main resooree needs.  The henefit.
coet ratie of moving from the LY to the HYF and from the IKTYF w the
HYF may be seen in tahle helow.

Table 11, Hewefilocost Rudios in B Troasformetifomns

I"art eulars From LYF From TNTYI
to HY I to YT

Vi alf.4 3510

o L 200007 1411.4»

Foenelit-eost ratio +.3 3N

*3ee in appendix.

This wneant that an additivnal rupes oxpenditure on the varialile factors
of pruidnetion would fateh a net return of Ra. 3.0 - 3.8 provided conetraints were
removed.  This result came close bo the oft-gnoted claim that the uuexploited
el potential of the crop was 300 — 400 per cent of the actual (5.

Maoiee Covrelation Tests

Theoretically and intnitively, it ia possilile to relate relevant tacturs of produe.
tion with total prodoction hut » given gat of cmpirienl evidence MAay Dot permit,
rejection uf the hypothesia that correlation coctficient of the pepulation is signi-
Heantly ditlorent from gera,  Or, sontrary to expectations, cmpirical ovidenve
%% exhibit weak relationships, Uhis is likely to be troc in the case of cotvon
production in Pakistan, The reason is that during the period between planting
atid pieking, the plant is exposed to many factors (nature, environment, clima-
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te, ete.) that affeet the productivity adversely meaning thereby thet if a farmer

fails to carey oul une criticnl operativn on time and elleetively [(and is suecess-

ful in doing other vperations), the productivity may decline. For example, hagh

lalicmr use will bring forth high produetivity only if planty are protected from

insect damage or high plant density will result in high prodoctvity coly if weed

enntrol and fnterculture practices are followed in addition o othee critical

operations,  Another cxawmple may be that heavy doaes of human labenr {seed-

bed preperation snd interenlturs] will oot eecure high productivity if seed is

pror in quality and plant devsity is low. These illustrative examples provide

an understanding as to why somo of the correlstion coeflicients o Table 12 were

wenker than expected.

A selected eet of nine oorrelation coeitbelents wers

snbjected to & test of the oull byprthesis that each ope of them waa equel to

gere, 1o esch ease, she null hypothesis waa rejectod,

1. SDj/a

2. DA
3. LjA

1. KjA

5. L@

6. KA

7. EPP/A
5. M5

9, PFs

Y.

Vi,

WA,

¥H.

VA,

WVH.

V.

V.

vH.

PE/A
TP/A
TP!A
TEiA
TPiA
THiA
TB/A
TPiA
TP;A

Table 13, Fosts of Sigrificanece of Selected Coreelation Corfficients

(30
0.45*
s a.71*
U.ET*
—(LR*
— bl
0.7
(i

{.57*

Moo @ 5 ¥ erkua.

#aerelation coeflicient siguificantly different from sare at P g0 03,

Aslam, MM 1976,

Aslam, M. M. 1974

production and profit funetions,
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Appendiz @ Definitions and Measuremeints

Hugh Field farms; i.p,, =R22.0 kilograme {714 ‘maonds’) of secd.-
cotton el sere.

Intermediete yield farms; ie., 2610 - £522 0 kilograms [ =27 .0-
— £ 140 ‘maunde’) of seed-cotton per acre,

Low yield farms; i.e., 0— < 2810 kilograms (- 7 < ‘maundy’) of
seed-cottaon per aorn,

A farm was classified small if its cultiveted aeea was % 14 .0 avres
and large, otherwise,

It was measured in acres.

This is the anmmation of [amily, permanent abd rcasus) hired

labour and exchange labour nsed in the crop production and way
meszured in doys,

The seed ineluded the ruantity reseeded. The sced was consi.
dered improved if its sourees were Pakistan Agrieultural Tievel.
opment Supplies Corporstion and Progressive Farms sy biect to
the qualification that the farmer, having used it, testitied its
fquality. The home produced eeed, under Progressive manage-
ment conditions, was also pisced in the cotepory. The seed was
elassifind unimproved, otherwise. Obviously, the sorict defin-
ition of improved seed was not adhered to.

Monoy value of seed, fertilizers, tubeweil water, tractor plough.-
ing and apraya used in the production of the etop.  Thess items
were ovaluated at tho prevailing market pries or at the appor-
tunity cout, as wae the pase,

This is & aummation of costs of peaticides and labour and mach.
inery hired for this pruposc,

The plant density was messured in number of plants per acre,
lfﬁ'r decription of the methods of measurement eae {7) ar Arlam
(4],

The gross income mings cxpenses on variahle factors or produ.
ctivn (seed-bad preparation and interculiure, reed and it delint-
ing, yard manure, chemical fertilizern, pest manggemcnt, tube-
well water and casual hjred labuur),
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