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HIGH, INTERMEDIATE AND LOW YIELD TECHNQLOGIES OF
PADDY PHODUCTION IN A SELECTED AREA OF THE PUNJAR*

Mian M, Aslam?*
ABSTRACT

Using cross-sectionsl date from &6 farms, components of
slternative technologies of paddy production were idantified.
It was found that pot only the faotor proportions but also teckni-
gues and practices of tha three cloases of farme differed aignil-
cantly. The low-yietd farma eould, at least, doubls their produooti-
vity by adopting inputs and techmigues of the high-yield faris
provided factor supply and acoess vonatrainta are removed.

INTRODUCTION

The mansgement of & lusiness fitwn s & cotnplex uoction of making and
exeouting decisions snd it requires aspability to cope with endugenous and
exogenons situatione of aocin), economio end paychic {labour welfurs) aigunili-
cence. This function comprisea :

Porosiving & problematia gitustion,

Ideutifying Lhe deaision choieo set.

Visualizing the dvopamic sequense of decisiuna,

Anticipating and analyzing sosio-sconmic suteomes of decisios,

Identifying nomplementing and supplementing deciajons,

Ketablishing aritecis for selecting desisiuns.

Attaching priority tags to salected decisions,

Anelvzing resourve mmarkets and organizing resouries.

*Thia paper i & part of the study, “Conventional, Transitional and Frogressive
Twohnologien of Peddy Production in & Mixed Farmiong Ares’’ which was fund.-
cd by the Agricultural Davelopment Council. Mr. Aldul Hague worked bard
tu nomplets this study, Helpful commenss of M/s B. Lockwood snd 4.5, Heider
are gratefully acknowledged.

**Dopartment of Ayrionltural Economios, University of Agrienlturs, Faisslobad

{Pakistan).
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Farious Techrologier of Paddy Production

Selecting teahnology and techrigue mix of & produstion proceus.

Monitoring and evaluation of decisions,

The management of & farm firm aleo follows s similar process of making
sud executing decisiona. llowever, the decisions, apart from being lesa formel
i procedurs, arg more diveras in pature end quick in eequence dus meinly to
seanonality of operations, multiplivity of production activities, uncerlainty of
westher and biological nature of the production process, The gualitntive and
guantitative dimensions of decision are reflected in technology and technique
mix and product realized, provessed snd markueted, At & given poiot in time,
different jerm firme maks differsnt decisions dependioy on their profile, rescurce
availabitity, agroclimatic conditions, nystem of farming, extent of diversificacion
or specialization, known production teehnology, soci-oinstitutional organizetion
snd, sbove oll, weather.

It is logical, therafors, to expeet Lhat the productivity per onit of a
resourcs would be a3 varied a2 are decisions. Keeping ihisvariakbion in
view, throe classes of farma were discernable; namely, conventional, transitional
and progressive, Each class is rxpected to exhibit s more or less & uniformn
sut of decisions executed by it and & etudy of such decisione is extremely
important for evolving mny atretegy of crop development in Pakistan, Thia
is especially true for paddy as it is e cash crop, ite product and by.produta
eatlefy intermediste and final demands in national and international marketa,
Thus, income and employinent opportunities in the related markats and indus.
tries would be relsted to actual technologies and techniques of paddy produetion,
Axn analytionl description of the technelugies may be helpful in formulating
programmes ahd policies for an improved management of the erop The
cxaension programme may be ensbled to focus attention on teaching of speific
crop operatiens and skills to farmers and exhorting them to sdopt such skilla,
This study is, thecefore, aimed mt desoribing technologies and technigues
slopted by paddy producers at different lavels of productive efficiency.

METHODOLOGY : SAMPLE AND SURVEY DESIGN

The study is based on & sample survey of 68 respondents selected from
four villagee located at 6-10 km distaace {rom Depalpur. The sample enfolded
11, 14 and 31 progressive, transitions] and eonventional farmors, reapectively.
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Date were collected in four visite to the field at difierent timos during the crop
meason of [978-80,

REAULTS AND DISCUSSION

Tor conceptusl clerity, technology, technique and proctice must be
Aistinguished from each other. The defnitions, dus to Bartech (1877), are
vory inabructive.

“Technology is the applieation of knowledge involving vhe use of combi-

nationa of material inputs ... 7"

“Teohniqua relates to tho methods of delivery of thess inputs and

implemention of practices....".

nPraetico is & way of aarrying out particolar farming operations™,

Aq on initial piece of evidanoo, it is apprapriate to note Lhat per farm
arcs under coarse varictiss ranged betweon U5 to LE acres sl fino varietica
showed a wids range, i ¢, B.4to 135 weres. This is because the farm eize
distribution was shewed in favour of large farma, the definition of lerge farms,
Leing™> 14.0 meres. O the basia of all farms, the area under fine varietiea waa
about nine-tenth of the total and the residual, one-tenth, was shared by coarse
varioties. It may he inforred that the sample respondents apecialized in fine
rigs production in additien to suiton, A nstural endowment of sweet sub-roil
water may Jargly bo respoasibie for it

The yisld per acre showed striking variation, 1In the case of coarse rice,
the progresaive farmers obtained fifty per cent mmors than the convelitional
producers and the difference in their meen yields was significanily different from
zaro {as Bhown by the two-tailed t-best) The yield-gap between AYF and
LYTF was large in the oass of fine rice; the former obtained about 2,6 times moro
than the latter, As oxpected, the difforenas in their mean yiclds was found
atatintically mignifitant, The eatimated yiald per acre of the transitionsl
produsers was sbouk thean.foureh of the sorcasponding estimate of the progres-

give vultivators.

To push transitionsl farmers to the produetivity Lonndacy of progressive

#For an elaborato disousaion of the survey design, sre Aslam (1980 & 1982
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Varigus Technplogies of Poddy Production

would be & lasst.zost strategy which would alio save time in schisving targsts
of growth of this erop.  As the yicld-gap between HYF and LYF is large, it
wiil teke morte time and resourees to abridge it. Hewever, it should not be
misconatraed that only the INTYE may be enoouraged to run along tho road
of crop dovelopment whila tho LYF simply walks along 1. Awe subataniisl
unrealized produetivity lics with the mejority of low.yield farms, they woeuld,
of aonrse, be the terget of the long run crop development strategy.

Table 1. Yicld of paddy per acre {guintals)

Yield clazs Coarse ' Fine Buih
HYF £ 2 12.% 12.7
INTYYW 14.3 4.1 10.1
Lyl 13 6 f.d ag
M)l farma id.h .0 BB

The Productive Bfficiency

The produative efficicnsy is menaured Ly operating capital and men-days of
labinar veed per gquintal of paddy produced,  The labour and capital per unit of
land wre alan uaed but part of the area under the crop may be damaged by
insects nnd, thetofore, may Iead (o over-estimation of the parameter. The
ratio sstimaies per unib of output are unbismed estimaten, The estimitad
tatios are (reg:nted in Table 2. To produee a quintal ol fine paddw, the progy
repsiva farms uaed aboot ooe-helf of the operating capital used by the esnvers
tional farme; the progressive farms being hundred por sent more efliclent than
the sanventional farmes io thoe vee of operating eapital. Nevertheless, oo an
aere basis, as compered to the conventionwl furims, the capital inkenzity was high
by 11 per o:nt on progreasive farms.  As expected, the intenaity of labour par
acre wag the highest on the progreasive furms followed by the trensitional and
thoe conventionel farms that wera almoab eqnal in reapeet of thie parametor.
On the basie of a quintel of paddy, the LYF uscd #3 per eznt more Inbour than
the HYF,

flamponents of Frput Matrices

a, Foawd preparalion

The plonghing, planking, levelling, and puddling operations wers carried
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out by one or more times depending on the type of farm power and machineay
svallable to & given farmer and the renl cost of hiring iheir services in the
market, About 88 per cent of the respondenta uavd tractor for plonghing, Only
34 per cent used traotor more than four times, Out of those using tractur for
ploughing, nesrly one-fourth helonged to the AYT, One-sixth of the farmers
usad tractor for puddling operstion aud five out of six cases used snimals for
this purpose. A high maintensnce coat of tractor after pudding wight be a

prehibitive factor,

Table 2. Lubour and copilal ratios i# paddy preduction

Yieid olazs (prrating capital® (rupee) ITumen labour (dayu}
DET 'pm.' per per
quiotal BOC# juintal arra
HYF 8.5 #73.2 21 an 2
INTYF 871 Ap2.2 2.¢ 243
LYF 141.7 878.5 3.0 J0.0
All farma 106.0 §04.2 3.0 25.0

*Qperasing capival inoludey plonghing, plenking, puddling charges with tractor,
spraying cost, aced and meedling cost, furtilizer coat, tobewell wabter ¢harges
and payments to casual hired ishour.

The fisld ohservations revealed thet many of the low and intermediate
yield farme wors not preecisely leveiled and, se a resuls, ubeven distribution of
water was common which may explain uneven plant growth acrgss the field.

b,  Nursery cost

The nureery cost per scre dopends on variety of & given olasa of rice
{e, g., comrde ar fine}, labour and pest-menagement inputs and expected plaut
density per acre, As ey be seen from Table 3, the sost estimate veme to Ra,
63 per acro of fine paddy for the BYF. The estimste for the LYF waa one-
thied of tho Agure for the HYF.
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Tablo 3. Erpenses on teed and nursery of poddy (in rupess per acre)

Yield olass Coarae Fins Poth
HYF 2.7 62.6 604
INLTYTF s a3d.6 21.3
LYl IR 4.5 2.1
all farma Jira 33.1 e

The Y)Y apaat abivut twios the eslimated amount of the INTYF on
nurgery of fine palddy, The mean sxpenditure on nureery of fine paddy wes
significantly different from soro at p=0.6 for any combination of two clesses of
farm, The expenditure on the nurscry chowed =& positive and eignificent
correlation with the produstivity per acro; tho coeflicient being ¢ 61, This veat
applicd o fine paddy alone, Lllere, it ia plausible to suggest Lhal Tarmer’s
koowledge about the nursery culbivation and its menagement be improved as a
atep in tha direotion of getting higher productivity per unit of land, A setof
aboub len practices is retdommended for s&doption by the growers but alargs
majority of respondents did not know complete dotails of given oritical atep
such &s peet-management of the nuraery.  And it 18 commonly eaid that adep-
tion ie & step furiher to the acquisition of keowledge,
Chemical fertilizer applicatian
Avsutoing that the insect attack iy Insignificant, the potential incremrntal
ontput dus to fertilizer will be realized if (a) the guantity applied is Within thoe
reach of raote of the plants (not io the empty saprce betwesn hills}, {1y weeds
ate sontrolled effactively, (v) dose and its type aro related not ouly with delini-
encies in the eoil but also wilk ihe stege of plant prowth aod maturity, (d)
water stress is minimal and (e} plant Jdensdity js optimum stk upiform. To tho
extent these conditions are not mat with, the Enjct-ua.'l output will be lower then
its potential. Dnring the field worl, it was noticed that plant hills were spar-
eely placed and weed population was high on the INTYY snd the LYY, Com-
monly, the fortilizer was broad.cast by hantk resulting in its upeven distribution
anil ineflicient use.

Wilh high duses of fertilizer, infeatation of fields with weeds becomen
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Vartous Techrologics of Paddy Production

high and, hence, the need to weed more frequently and intenetively, An
additional demand for lahour is created. High dese of fertiliver is assoeiated
with hcavy pest infestation sinos denze end penetically uniform  stands
provide & mors favuurabls envirooment for peats. The high-vicld techoology
brings with it the demand for (a] pesticides, rpréyers and pest-mansgeriint
knewledge and (b) additional demand fur isbour, The dependence of cue element
of high-yield technolugy on the other is very obvinus.

Buge of furtilizers nacd are shown in Table 8, Theresssmed no diffrrence
in hags of ures used per acre of finn or woarse paddy smiong LYW, INTYF nnd
LYF; one and & balf bags being the atandard practice, Heowever, wean number
of bage of nitrophos ditfered significantly for apy combinative of the two farm

clasios.  The 1Y) used 81 per cent more nitrophos than the INTYY in coarse
and fine paddy.

On the Lasis of & quinial of fine paddy, the 1Y were the most efficicns
wserd of N a8 they used about 61 and 20 per cont less Gitrogen Lhan the LYF
and INTYF, respectively, In the use of F slso, the cfiviency situstion remnin-
ed aliwost the kamn,  The noturs, type, intensity snd Liming of operatione snd

praotices were rezpenaible fur the high cfficiency of the HYF.

d, Feut menogencn

Date were oollacted only on coet of ehemical method af contrelling inseot
peata, that {a, dosting nndfor eprayiog. A refercnes to Table 7 will bring out a
ael of ineseapable facta: (i) the expenditure per acre is (0o small 4o protect tho
crop from 1he damege and (ii) the LY} spent even leas than half the amonnt of
the HY ¥, Be it noted that the complementarity of high dosss of fertilizer
with insech infestation ceueed the M[YF tu invur comparatively high ecat on
plant protecion by chemieal means, Anywey, the users had & remarkahle edgn
of two quintals per acre fay comparsd to non-ueers’,

v, Labowr fnput

As compared t6 the LY, the HY W ueed more of pliyeics! inpure, follow-

vil w larger number of recommendationy apd reaiized EreAter yicld per aere,
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Table 6. Nutrient kilpprammes of forlilizers used in paddy production

Yield Ter acen Per guintal
olass i P SR e i R S I L S Y
Finc Total Coaras Tots) Fins loarase
Transplant. Second Trapsplant- Second
ing doze dose ing dose dose
N L N N F N £ N N E N P K B
HYF 24 24 B | 63 24 24 24 3l 55 24 43 19 4.3 Ly
INTY1l 15 5 a5 AL 15 15 L5 33 Sl 15 .0 L5 5.0 1.4
LY¥ 2l N 38 57 21 21 21 306 57 21 9.1 33 L T
All farms 18 1% a2 54 i9 ig 10 33 b 15 63 23 .3 23
Table 7. Costs of chemicn] meons of plant protrction uad yicld of fine paddy
Yield OACIA Usera Nao-uaurs
alass = SR =
o A Y[A E/A n o ¥ iA
HYF 247 5 45 4 11.9 42 5 6 7% H 108
TNTYF 302 10 7l.4 8.7 4T. 4% 4 i5.4 £.0
LYF 15.1 7 22,6 6.3 34.2 24 T4 5.0

All farms 5.2 22 303 8.6 41.9 34 60.7 i




Table 8. Fechuical coeflicients of Aumen labaur in paddy production {days per acre}

Yiald Ferm Cperations Total daye Type of labour
olasa E1zE
T.and Trans- Inter- (Hhers Harvest- FPer  Par  Femily Casual erma-
Erepa- plant-  oul ing and acre  fuinkal TE 1)
Tabiun ingof ture threshing
nursary
HYF  Small 21 9.3 LE 43 15.0 312 2.4 6.4 25 8 0.0
Large 0.9 7.2 21 .6 18.9 0.0 24 3.0 26.1 G.8
Eoth .o 7.6 2l 0.5 1B.6 20.3 2.4 33 26.4 .6
INTYF Small 4.5 B.4 .8 3.3 8.9 7.3 28 14 .4 12.9 0.0
Larpe 0.9 6.9 3.0 0& 12 4 24 0 2.4 0.6 @22 1.2
Both 1.2 7.8 2.7 g 12.8 243 2.4 18 213 1.2
LT Small 3.3 8.1 2.1 .6 11.7 28.8 5.1 12.8 15.6 0.9
Large 0.9 B L .0 1.2 1.5 23.7 3.0 .9 210 1.8
Bath 1.2 8.1 27 l.e 1.8 24 0 2.9 2.1 a0 4 1.8
All Small 3.3 8.4 2.1 33 1.7 ZB.5 3.7 10.4 18.0 ;.1
farmme Targe 9 1.0 2.1 0.9 126 249 30 .2 a7 1.2
Both 2.1 7.8 2.7 2.1 12 6 252 3.0 21 22.2 0.

Land preparation comprised plovghing, plaokiog and puddiiog operations,  Others cover the operations

of manuring, spraying aod fertilizer spplication,
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henoe, it was logioal to obserye that they nsed about 25.2 per cent mora labqur,
The variasion ln labour use across farm olawes was explained by labour intenmty
of 1and preparation, intercultura and harvesting operations. The use of labour
in othor operstions shawed no wignificant variation aaross farm clageea.

The high yield teohnology was found to be labour-intensive aa comparod
to ths other two technologies as this tochnology necessitated the performance
of labout-intensive operationg, This reault compared well with that ot Shapiro
(1973) and Aslam (1062) who reported that impeoved mansgement is labonte-
mugmenting.

Incowies

The net ineome per aore was negative in the oase of LV but the INTYF
harvestod about half the corresponding estimate of the HYF, Tifty-five per
otk of the cases showed negative average invome (NI.1 ) por sere of fine paddy
and forty-fve por cent (INTYF : 255 and LY F: 20 %) of thom showed positive
NI.1 per aere. The income is arrayed io intervals in Tablo 9. More than four-
fifth of the HYF fall in the two high ineom o intervals.  As one moved from the
HYF to INTYF and then to LYF, the distribution cluatersd in the low income
intervals. More than wixty per cent of the INTYT wero in the income bracket
of "> 100-£ 700 rupees per aoro. In contraat to the income position eof the
HYY and INTYF, abont 80 per eent of the LYLE were bracketed between-,
0- < 100 rupcen per ecro, Slightly more then 6 per esnt of ihe farms wero
within < 8- < U0} rupees ineome per ACTe.

Tablo &,  Distribution of ¥I-1 per ncre of fine padiy

Intervala HYF INTYF LY ALL
jrapesd) —————— = e e i
n % o b n b o 4

< @ — - — — i LU 23 gy
T-100 2 18 % 3 2l.4 3 B4 7 1t o
" l00-250 0 — — 3 21.4 4 12,9 0 VAL
CHep0-400 — — 2 143 3 9.3 b 8.4
S 400-TU0 3 27.3 4 286 — — 7 126
TT00 g 045 2 143 o - B 1.3
Total 11 100 14 Lo 3l VY] b [y

n pumber of cazes,
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About one-fourth of the farmers realized high income (">400 rupees} and
the reat three-fourth were distributed unevenly in the four intermediate and low
income jntervals,

Tiler.enterprive Opmparie on
Cotlon and fine poddy

Ae aotton and paddy are planted in ths same season, they compete for
given scarce resouroes euch as labonr, chamival fectilizers and capital, Intrest.
ing facts are sxpeoted to emerge from o moalysie of per scre and per quintal
uge of thess resources in the production of the two erops wod incomos derived
from them: A mbudy of Table 19 wonld highlight & number of facts: {{] given
any of the three technologiea of production, rotton is more capital-{variable
rost) and labour-intensive por guintal, {ii) this oonclusion remains unsltersd
even when the most elficient technologies of the two entarprises are sompared,
(ili] the fertilizer content of & quintal of cotton was higher than the correapond-
ing estimate for the paddy, {iv) eimilar conelusion holds good for expenditure
un pest management by cheinioal mesas, (v) the net income per acre of catton
moved in aympathy with the variabie cost but the net ingome and the variabls
onsb per quintal of cotton were inversely related, (vi) these relationships wers
not olear in the caze of fine paddy and the reasan for it may bo {ound in the
expenditire on pest management which was too small to control ths danage
aod contaia the produstivicy within its expeeted bounds and (vii} cotton turned
out ta be niore profitable than fine paddy even when the rcapective low.yiell
vlasaes were oomparad.

The iucone estimates per unit of thesearce resources of oapital, fertiliver
and lakour arv atrayed in Telle 11,

Two poiots may he noted. One, the LYF of cotton earned, ab least,
hatf of the going wege tate of hircd labour and it wes also half of the earnings
per day's laboor of a traditionsl nen-cultivating rursl labourer {Aulam and
Akhtar, 1979]. Keguative incomo per dey of lalour in fine paddy production by
luw-yield farms further contributed to their relative poverty. Second, the
mllozation of fertilizer to fine paddy [when its allocation to ootton woold have
vielded higher income) may be explained by the hypotheeoa of [} family aubais-
tenea and (L) natural and market risk minimizetion throngh diversifieation,
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Table 11, Income eztimates per wunil of sodree respurces

Yield NT.1 I'er ono
Enterpriss elapy —mmeceme v S 2 i —_
Rupse of verisble Nutrient Day of olabur
coat [capital; kilugramo of
fertilizer
HYF a0 24.0 5l.8
Secil votbon INTYT 1.0 a0 1.3
LYF 0.3 33 6.5
HYF 0.8 Lo 28.4
Fine paddy INTY) [V ] .5 20,5
LYF 01 _1.4 8.1
CONOLUSIONS

The atudy revealed signitivant yiold-gaps hetwaon any eomhioation of
the two out of three technologies of paddy production, To produes & guintel
of fine roddy, the progressiva farmis used ahout one-half of the the cperating
vapital used by the conventional farmera, On an aore basiz, the capital inten.
#ity of prograseive farma was higher than that of the conventional farms by 11
per cent.  Also, human |abour per scre was the highest on Frogreesive farma
followed by tremeitional and convernilional farms who were slmost agual in this
respect, On the baais of » guintal of paddy, however, the LYF ured 83 per
oent mote labour than the HYF,

Asyutuing that Gne paddy price is constent, the differences in the pra-
tuctive efficiency may lacgely Lo reaponaible for differences in net incomen of
the three farm classes. The net inooms per agre of fina paddy demonstrated
wido varistion and its distribution was ekewed towards the lower tail Only
ong-fourth of the cazes earned more than Ma. 400.0 (per aors} snd the FemAain-
ing throe-dourth distributed unevenly in tho lower icome intervals,

Some of the points which mipht be emphasized in the formulation of the
the Rice Maximization Programme are :

al In our extension programmne, priority should Le given to the diffuston and

[41



Pak, J. Agri. dei,, Fol. 21 (3-4), 1944

adoption of recommendstions about seed selection, pursery management,

fertilizer use {time, dose break-down apd method), weed control (threough
adequate land properation and irrigation), past-sconting and pest management,
Theas mathods, practices and techuiquen are Jow-cost means of significant addi-
tions to the produskivity sapoaially vn low.yield and transitional farme. Foor
managenent of the arop operationa censtrains the imaterialization and reali-
carce romourcos of water and fertili-

zation of potential incremental outpnt of s
the use of fertilizera

gors, The emphesis of extension workers on incremsing

woull mot produce significant resnlts in the face of & seversly limitational

reaoures of mansgement as the demand foF fertilizer is & derived demand and
would expand via the prosess of adoption of tha paclags of improved manage-
ment practioee and methoda,

b} The immpreved technology shoull bo demonstrated in the package form to
tha farmera in the form of fleld demaonstration plois. A piace by piece demona-
tration would not exhihit the potential yivld wod, else, weuld not zonvinea
farmers of the realizable size of the yicld-gap.

o) As the low-yield farms were the lowest in the income distribution scale, it
is augganted that they should be taken as the target group for the long tun crop
development programme, 1larm management advisory work at the farm
would maka the distribution of income per unit of land or fertilizer more even
andl would thus coantribnte to social atability of poor farmers,

d) In transition from low-yield to high yield technology, the demend for plant
protection seryice and pest menagrment knowledgs would expand and | thus ,
thereis noed to extend frontiers uf applied pest managenent knowledge related
o cquipment an?d pesticides,

e} Tho provision of credit st zero rate of intrest ghould be &iel with the
adoption of & minimum and givenset of critical recommdtilations for the produc-
tion of the orep, Thia would ensure high productivisy and reduoe inoidence of

default in repayment apsrt from developing managerial capability of farmers,
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APPENTN X
DEFINITTONS

Hizh, intarmadiste and low ywield farmsz, 1, s, =104,
“»8,0-% 10,4, 0- £8.0 gquintals of Sne peddy per nore,  Since
fine varietios of paddy claimed » large proportion of the
aren under thia enterpries, the classifioation (s based on fina
paddy alooe, I7 the ume of value-laden terminology is
parmitted, HYF, INTYF and LY F may be labelled as prog-
romsive, transitional and sonventional farma,

A farm was amell if its oulbivated area wee = 14.0 acros and
large, otherwise,

Total of family, cesual, permanent and exchangs labour
use d in paddy production in days,

Acztual or imputed oost of ploughing plaoking, puddiing, with
tractor, mead and secdlings, chemicsl fertilizers, tubewell
waier mod ceusal hired labour,

Summation of voat of pesticides, labour and machinery used.

Giroas inoanie minud oxpenses on land preparation, trana-
planting, nursery, yard manurs, shamioal fertilizary, peatioi-
des, tnbewsll water mod casual hired lsbour, This inecime
definsd tho break-even point of each vlage in the short-run.
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