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i, oh Yieldine Varieties of .Ric

(i) Before we get down to the findings of our field stwly, we
shall attempt to present an overview of the performonce of HYVs in heitla
gince their introduction here., As of 1976-77, the proportion of area
under HYVs of rice in Kerala, viz. 30.9 per cent, was less than thc uil-
India average of 34.6 percent, and far below that in Tamil Madu (S2 .; R
Punjab (85.9), Haryana (57.4), Jamm & Kashmir (75.7), Andhra Pm.-ze;as
(55.5), etc-y These estimates are not strictly compémble.' In fesdla,
we understand, 'the area under HYVs is estimated on the basis §f actial
verification in the field by the Invest:l.gators under the Bureau of Io: Wi

mics and Statistics; in other States, ‘the estimates are der:l.ved by an

indirect method based on the quantum of seeds d:.str.tbuted and an asswaed
seed-area ratio and a rate of natural spread over time, Not t.hat the
former nathod is free from ermrs ; but the latter is sure to contain a
wide and uncertain margin of error all along the line, Thus, in North
drcot District, the overall official estimate of the proportion of area
under HiVs in 1972-73 exceeded tiie estimate based on Survey data by a
factor of three.g/ If this be true, thé éifference betwarn Kerala and
other States may not be all that significant. Be that as it my, it is
significant that HYVs bave not spread to nearly WO;thizds. of the rice
ares in Kerala by 1$78-79. (Table 1),

1/  VYertilizer Association of India, Ferti i 1977~
New Delhi, 1978, Table 9.08, pp.II-90-92. ‘

g B, Na jarume Chimxappa, adoption of the new technology in North
- Arcot District", in B,H. Parmer (ed.), Green Revolution?
Cumbridge Commonwealth Senes, Macmillan, London, 167 p.9%.



HIGH YIEIDING VARIETIES (F RICE -
' 4 STUDY OF SEIRCTFD AREAS IN KERALA

Introduction

By 1978-79, the area sown to high yileding varieties (HYVs) of rice
in Kerala came to about 35 per cent. The spread of the new varieties
would appear to be low, given the great claims made for them, and the
compara.tively high level of knowledge, awareness and receiptivity of farmers
in Kerala. Or, is it that the performance of the so-called miracle seeds
here is not as g60d as claimed? Quite a few studies have gone into the
performance of the new ric-:erin othef parts of India. The present paper
incorporates part of the findings of an enquiry into the socio-economic
factors underlying the adoption of HYVs, Palghat and Kuttanad, the tradi-
tional rice bowls of Kerala were selected for the study. Being more favourably
endowed, the rate of adoption of HYVs should also be higher in these two

regions.

' In Section I we present an overview of the trend and extent of adoption
of HYVs, and the level and stability of their yield ir Kerala. Jection II
gives the salient features of the study areas. The rate of adoption of HIVs
by the sample cultivators is discussed in Section III. The performance of
the new seed varieties among the sample holdings is examined in Section IV.
The various factors which have a bearing on the performance of HYVe are

considered in Section V.
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(ii) The rate of spread <. HYVs has been tho greatest during
Punja (summer) season followed by Virippu (Autwm) and Mundekan (Winter)

Seasons.

Elsewhere in India also the rate of progress of HYVs has been
better during the rabi, the season corresponding to Punja in Kerala.*
This is géneM.’Ly attributed to the more favourable environmental condi-
tions obtained during the rabi such as controlled irrigatiom and draimage,
temperature, solar radiation, etc. which draw out more fully the gene-
tic potentialities of the new seed vari‘etieé. Neviewing the progress of
HYVs in Andhra Pradesh, Parthosarathy and Prasad point out that the inter-
seasonal differences in the yields of local varieties, rather than between
HYVs and locals, together with higher price of rice during rabi account
for the greater spread of HYVs during than in Frarif. According to the
date r'lelating to the two districts 1668-69, the kharif yield of If8 "are not
found to be less than the rabi y elds.® & Or rather, the [abi yields of

IR8 a’ré lower than kharif yield. This is an unuswal phenomenon.'

3/ G. Parthasarathi and D.S. Prasad, "Season-wise Progress of High-yielding
Varieties in Andhra Pradesh - liole of Economic Variables"™, Economic and
Politica) Weekly, Review of Agriculture, Vol.VI, No.39, September 1971,

# Broadly the sowing and harvesting pericds of the three rice seasons in
Kerala are as follows:

Sowing. Harvesting
Virippu ( Autum ) April - May September - October
Mmdakan (Winter) September-October December - January
Punja (Sumner) December - January April - May
Bureau of Economics and Statistics, Crop Report for
State, 1971-72, Government of Kerala, Trivandrum, 1974, p.27. Needless

to say, there would be changes in.the timing of sowing ahd harvesting
from region to region, and from year to year, as governed by rainfall

and other environmental factors. The sowing and harvesting seasons for
Punja in Kuttanad are October-Ngvember,end January-February respectively. .



Thus,in Kerala, for the period 1969=70 to 1977-78, the average
yield rate of HYVs during Pynja came to 2075 kg. per hectare, as agzinst
1751 kg. for Virippu and 1695 kg. for Mmndakan crop (Table 2). The
lowor yield rate of HYVs during Virippu and Mundakan due to certain environe
mental constrmaints and the higher costs of production imposed by these
constraintg could be the factors inhibiting the mpid spread of HYVs
ir these seasoms. Further, the range of interseasonal variation in
yield is less for local‘vz‘.riet.iee, viz., 1387 to 1459 kg. per hectare,
than for HYVs which is between 1695 and 2075 kgs. per hectam.'
Therefore, couldn't it as well be argued that the inter-seasanal differences
in the yield of HYVs rather than that of local varieties account for the
differential spread of new varieties, one wonders. The higher price
during summeTr - which together with a larger yield given a_h;'.gher gross
or net income - 18 understandable, since area under, and production of,
rice in the country during summer, is far less than that during the other
seasohs. | In Kerala, area under Punja comes to about 12 per cent of the

total, and the Punja crop fetches a higher price.

(dii) We also notice considerable inter-district variations in
the rate of adoption of HYVs, The proportion of area under HIVs in the
*hree seasons, together ranged from 11 percent in Cannanore to a little

over 49 per cent in Kottayam district over the period 1969570 to 1976=T7

®The yleld rate of local varieties is found to be lower during Punja.
The reason for this is that during the normal Punja season, only a
short-duration variety like PIB10 is cultivated while in Virippu
and Mundakan seasons, medium and long duration varieties are grown.
And the yiald of a short duration variety even grown during the Punja
season will not come to the level of a long duration or medium
duration variety grown in the other two seawmons,
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taken as a whole (Table 3). By and large, Kottayam and Alleppey are in
the Tead, while the northerm-most and southern-most districts lag behind.

(iv) The spread of HYVs is charb.cterised by considerable fluctua-
tions.fmm year to year. The coefficient of variation in the adoption
rates over the period 1969-78, for the three 'sea,_sons combined, ranges from
about 15 per cent to 79 per cent. In fact the amplitude of fluctuations
in the area under HiVs in vaﬁous districts, end during each season, is
greater, and natumlly so. However, it is difficult to discem any consi-
stent pattern in the fluctuations in area undér HYVs between seasons or

regions differentiated by the overall adoption rates, (Tatle 3).

(v) What are the prospecta of further spread of HYVs? It is diffi-
cult to make a conjecture one way or the other. However, we should examine
somp trends which may have a bearing on. this question. Over the period.
1969-74, area under HYVs increased by 112 thousand hectares, from 15.6 per-
cent to é8;4 per cent of the total area under rice; but the additional
area gained during 1974-78 came to a.little over 45 thousand hectares.
During 1978-79, area under HIVs actually dropped by 14 -thousand hectares. -
(Table 1). It is significant to note that 't,he Punja crop registered a
sizealile fall in the percentage of area under HYVs d'uring the late-seventies.
Are these-' symptoms of a widespread disenchantment with the new seed varie-

ties among the cultivators?

(vi) The yield rate hes not been high enough to make these varie-
ties terribly attractive, This seems to have been the experience in several
other parts of Asia as well, so much 8o that some even question the appro-

priateness of calling them high-yielding. . "The term 'high-yielding' is a
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misnomer, Alone, the new dwarf seeds are not necessarily any more .'hizn-
yielding' than are the greater supplies of fertiliser or improved water
systenm ix;oon which they so ine.lucta.bly depend."“/ The average yield oi
HYVe in Korala for the period 1970-78 came to only 1841 kg. of rice (2760
kg. of dry paddy) per hectare. Bren for the Punja crop, the average for
the above period worked out to only 2085 kg. of rice per hectare. The
highest over yield is seen to have been reaped during 1971-72 when :it was
2374 kg. of rice per hectare for Punja and 2150 kg. for the three seasons
combined, Since then, ths yield rate has fluctuated around a lower level.
Theso retes are less than one-half the potential yields claimed for the
rnow varieties or the actual yield rate of rice in some countries like Japan,
Murther, here the yield rates are not only low, but also highly wnstable;
genorally
tue coefficient of variations for HYVs is/higher than for local varieties.
(Table 4; see also Appendix Tablo 1). On the other hand, the inherent
vulnerability of the new seeds like greater susceptibility to the attacks of

pests and disesses ha#. surfaced more visibly in recent years. To this

Table 4: In tiv i £ th 'S
" Varieties o T Ke :

Vgrieties oo Iice in Kerals
Virippu Mundakan Pun ja Combined
HYVs Iocal HYVs Iocal  HYVs Iocal HYVs Iocal
- varie- . varie- varie- varic-
ties ' ties ' ties = = ties
1. Average yield rate
166970 to 1977-78 . :
(kg. of rice per ha) 1778 1288 1638 1453 2064 1383 1850 1358
2, Ratio of Yield:
Iocal varieties to
that of HYVs 1: 1.38 1:1.13 1: 1.49 1: 1.36
3. C.V. of Yigld Rates: ' )
per cent 10.49 5.26 9.48 5.48 13.27 17.49 8.25 5.57

Source: Seme as Table 1.

1L  Trerid Bolmer. Science and Agricultuml Production, UNRISD,
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question .ve shall revert' in the "ater part of this maper., Suffice it
to say here that the performance of the new seed varieties in the State

as a whole leaves very much to be desired.

I1 feglo C

(i) The prosent paper is based on the findings of an enqu'lry into
the factors underlying the adoption of HYVs of rice in Kerala and the
socio-economic implications of the introduction of the new seed-fert_ilizer
tecimology in the environmental and institutional setting obtained in the
State.

(ii) The study was conducted in selected areas of Palghat and Kutta-
nad, These two regions are the leading rice farming areas of the Stats,
often described as the "rice bowls" of Kerala. It is worth recalling that
Palghat and Alleppey (the major part of Kuttanad is situsted in Alleppey)
are the two districts selected for the implementation of the Intensive
Agricultural District Programme (IADP) in the early sixties, apparently
because they met the eligibility criteria, such as "assured water supply,
freedom from natural hazards, well-developed village institutions = chiefly
cooperatives and panchayats - and potentialities for rapid increase in
agricultuml production™ However, the two regions, Kuttanad and Palghat,
differed in many respects: in climate and rainfall, soil and topography,
irzigation facilities, croppa.ng pattern, cultivation practices, level of

literacy and education, etec.

- ——

5 Eveluation Division,Beport on Intensive Aericultural District Propramme
in Kemla, State P]amu.ng Board, Goverrment of Kerala, Trivandrum, 1971,:4
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Palghat district has a relatively high temperature, the maocimam
temperature furing a normel yoar being higher than in Alleppey district,
The average anmml rainfall (1901-50) in the district comes to 2459 mms,,
as against 3021 mms. for A1leppey district. Further, in Palghat the |
precipitation is distributed over fewer months, May-November, than in
Alleppey where it is spread over a longer poriod. The, study region in
thQ former district, comprising Alathur and Palghat +taltks, is characteri-
sed by moderately sloped lands with l-amy soil. = The paddy fields in
Kuttanad are mostly lands reclaimed from the backwaters and the soil types
found here are peat or 'kari' amd alluvial soils. These fieldse lying
several fest below the sea level, are submerged during monsoon; before
sowing tho fields are dewatered. Palghat is comparatively more favourably
endowed with irrigation facilities; the two villages included in this
study fall within the ambit of some medium and major irrigation projects.
& -

In the case of Kuttanad, the channals surrounding the blocks of paddy fields

However, cultivation operations continue to depend on the monscons.

are always at a highor level and water can be let into the field whenever
needed. Howaver, the entire network of backwaters and canale around the
paddy fields is open to salinity intrusion once the North Fst Monsoon
recedes and the direction of the flow into the sea is reversed. Breach of
outerbunds around the 'padasekhorams' (blocks of paddy fields), which are
repaired every year, is another risk involved in paddy cultivation in
Kuttanad. In Palghat, three crops, viz., Virippu, Mundakan and ijn;;,
are grown, but the first two together cover 97 per cent of the gross area
under rice., In Kuttanad one to two crops are rised; tlnPu‘zja.iathe

y Emnc:l.nenh.rd:el, ndin! s Y0 Yl = A-_..-- :
Political Coats. Princeton niversity Preas, 1971, p.122.



13

dominant crop, and a second crop is raised depending upon the locaticn

of the rpadasekharar! and the weather. During the period of the survey,

in both the Kuttanad villages, Punja and Virippu were reported by the
cultivators, The average density of pscpulation is relatively low in
Palghat district, and the opposite is true of Kuttanad. The average level
of literecy for the study region in Palghat came to about 52 percent in
1971, as against little over 74 percert in Kuttarad. In both the regions,
tho rate of worker participation was low, 36-37 per cont, according to

1¢'71 census. Among those reported as workers, agricultural labourers
censtitiuted & high proportion, about 56 per cent and 69 per cent in the two

study regions from Palghat and Kuttanad respectively.

Two Census villages each were selected purpdsively from Palghat anc
Kuttanecd, keoping in view the importance of rice crop, socio-cultural back-
ground, and infrastructure facilities such as irrigation, cooperative credit,
extension services, etc. Cultivatcr households were selected by stratified
random gampling; the total number of sample cultivetor households camc to

*
317, of which 140 belonged to Palghat and 177 to Kuttanad.

Tuole 5 shows the compdsition of land holdings in terms of wet
(raddy) and dry (garden) lands. On the davorage, almost nine-tenths of a
holding comprises wet land; the extent of wet land increases with sizo of
holdings more than that of dry land. The size distribution of sample hold- |
ings is giver in Talble 6. The average size of holdings ranges from 4.9

acres in dkathethara to 6.3 acres in Kainakary. [Ihe range is from 0.S acre

% After complete enumeration of the operatiorml holdings, they wero stroti-
fied into different eize groups. From each size group, certein proportion
of sample were drawn et random, the proportion varying from group to
group; the proportion being larger for size grow.3 with smaller nunbder cf
holdings in the list.
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Figures in brackets are the percontage shares of land of ctch-size class.
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in the lowest size class to a little over 25 acres in the top size class
in the latter village. Though the disparity is a bit narrower in the
other three villages, still it is considémble there also. It may also
be noted that the share of land is out of proportion to the number of hold- _
.ings, especially in the two extreme size groups. More about inequality

later.

As for the temurial .status, the extent of temancy used to be greater
in the Malabar districts than in Travancore and Cochin. According to a
field survey conducted towards the end of 1950s, the proportiion of owner-
cultivators to the total number of households (including landless house=

| ho_,lds) came to 10 ;'>er cent in Malabar and 18 per cent in Kuttanad; the
pércmtage of tenant-cultivators was 75 percent'a.nd,35 percent in Malabar
and Kuttanad reSpectively.Y/ By the mid sixties, leased-in land as e
;;méortion of total wet land worked out to 46 percent in Travancore, 73
percent in Cochin and 70 percent in bhlabar_.e/ Frankel reporting on the-
sitwation in the late sixties, observed that in Palghat district, ®the
overwhelming majority of cultivators are customary Verumpathadars; on the
whole, about 60 to 70 percent of the land in the district is currently
cultiveted by Venmpaﬂmdars."y However, the permanent rights of
Verumpatham tenants were strengthened under the Kerala land ideforms Act
of 1964, which offered security of tenures on all tenants and prohibited

9/ Frankel, Qp,Git,,p.129.
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evictions except in case of a cout order showing adaquate .reason. Further,
the 1969 amendment of the 1964 &ct practically aboiished tenancy. This

is to some extent reflected in the data thrown up by our survey.

The tenurial status of the sample cultivators is presented in Table 7.
Evidently, the vast majority of the cultivators are owner-cultivators.
Pure tenants are toltally absent in three villages; and even in the fourth
village there are just two pure tensant farmers among a sample of 84 house-
.holds, the extent of land lessed-in by them being less than 2 acres. The
mixed category of owner-tenants is present in all the villages; the average
area under these holdings is found to be larger than that of omemﬂtimﬁm.
As tenancy stands abolished from the beginning of the early seventies, the
category of owner-cun~tenants presumably represents informal arrangements.
Anyhow, it brings out the fact that, as of before, one has to own some land

in order to be able to leasc-in any bit of it.

The degree of inequality in the owncrship of land and other assets is
brought out in Table 8. It may be seen that at Akathethara the top decile
of households own about 39 percent of land, as a.g'ainst less than 2 percdnt .
of the land with the bottom decile; the distribution of land is more skewed
in the other three villages. By and large, -the degree of inequality is -

greater in respect of -land than of-other farm assets (See also Table 9).
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[able 7: Tenurig] Pattem /. 3y, .
si fkathethe.n Thenkurissy Thaka zhy Keinakary
ze
Class Oyner Tenant Owner Owner Tenant Owner Ovner Tenant Owner Qmer Tenant Owro:
(acres) culti- culti-  tenants culti- culti~ Tenants culti- culti- tenants culti- culti- tenx
vators vators vetors vators vators vators vators vators
(no.) (ncés (no.) (ne.) (M.) (no. ) (no.) (no.) (no.) (no.) (nmo.) (no
.62 7 .. .. 12 . 1 20 .. .. M .. ..
-.-uNm m“ [ o0 Mw e o ‘—O e e ._W N ..—
.IN.MO dm (X (X ] AN o0 N dm ) oo .—ﬁ\ o0’ e
'mnoo db- es N m o ﬂ\, JN—‘ °e - d . dm P d
=10,0C 6 . A 7 .. 13 S .. 1 10 .. 2
1C and above 3 .e 2 1 .o S 1C .o 5 15 .o 3
ALL 53 . ] 45 oo 34 70 .s 6 54, 2 7




Table °: Digtribution of ..3sct

Fractile Shares (%)

Villago o Bottom 1C3 Top_1¢% Top 5%_ 4
Iand Fam issets* Fin. ..ssets land’  Farm ..ssets Fin.isscts lanc Form .ssets Fin,.ssets
ikothathars, 1,66 C.C0 1.14 20,8 3.0 3403 33.8¢ 1720 ¢ 22.2¢
Thenkurissy 0.65 2.05 ¢.13 362 336y 63.20 26,00 16.85  4huST
Theka zhy 0.e c.oe .05 50.32 55.3 37.35  30.47  36.11 21.70
Keinckary 1.4 1.40 1.5 53.54 5454 4157 3505 A3UC 25.36

-

#on-lani physical assets including bullocks, buffaloes, other cattle, ploughs and other implements, etc.
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Ty o L H
Wetland  Non-land . Physical . Finareial
G.C. assets G.C agsets G.C, assets G.C.
Viliuge
ikathethara _ 0.4295 0.2934 0.3252 0.2783
Thenkurissy | C.5404 0.6367 0.49%8 0.6738
Thakazhy C.6243 0.4609 - 0.5331 0.439%0

Kainskary - 0.6054 C.3620 0.5233 - . 0.3545

GC = Gini Coofficient.

III,  Adgption Reteg of HYVg

(1) It nhas been hypothesisod that the pattem of adoption of the
new seed varieties takes; the form of an S-curve. diccording to this hjpo-
thesis within an areo., only a small propox't:.on of famers first toke to
the new seods; their dJ.SpersaJ_ encourages through a demonstratlon effect
an acqelera‘bn.on of new adopters (formmerly of wait-and-see mSSes_). ..“f'*.,e.-
this stage, there is a gradual levelling~off at the top of the S-curve,
when stragglers slowly come to practice, but generally leaving a small
minority which is cither unable or wwilling to take up this :’.rmov;atic;:'“..l(-“

The results of a few case studies of adoption rates would scem to support

1/ Ingrid Palmer, The Now Rice jn Asia: Conclusions From Four Cowntry
United Nations Research Institute for Social -Developmciat,
Goneva, 1976, p.59.
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. . 11/ .
this hypotheﬁs.—/ Bowever, in some countiies covered by the studies on
New Rice in Asia by the UNMRISD, some adopters have been disillusioned

with the new varieties and, therefore, abandoned them subsequently.,

Data on the first year of adoption of HYVs and the seed varieties
sown wers collected from among’ the saﬁzplg, cultivators, The time profile of
adoption of MYVs is presented in Table 10. In our study region also, the
spread of HYVs seems to fall into the same -pattern as depicted above,
Initially only a'm:'.nor:i,ty of enterprising cultivators are prepared to
adopt the new .seeds and the associated technology, and maturally so.

But as the new seeds appeared to be profitable, more -Ci:lltiva‘bo,rs. are atora-

cted into it.

The new seed varieties had an early start in Kuttanad compared to
Palghat, and the rate of spread was also faster in Kuttanad region. Thus,
in the course of the first four years since the introduction of HYVs, about
51 percent of the sample cultivators in Kuttanad had a-d-opf;ed }i‘st, es
against 10 percent in Palghat., However, in the subsequent years adoption

rate in Palghat caught wup.

(i1) As Tngrid Palmer rightly points out, it would be much more
interesting to know which category of farmers, in particular, adopts first
and which rejects later. '"Data can be found to prove any theory and becausc

the data are not comprehensive and doubtfully representative, genemiisations

é
1Y U.N. Bhatl, "Some Social and Economic Aspects of the Introduction of
New Varieties of Paddy in Malayasia - A Village Case Study™, United
Nations Research Institute for Rural Development, 1976, p.131.



Table 1C: ate of

adopticn of HYy of Fdce iii Sample lojGing:

fkathethara " Thonkurissy Thaka zhy :_Kaingkary

wmwwmmmmmwvﬁo n No. Percent No. Percent _ No. Percent . No. mw&a.@:&
1966-69 6 9.84 3 1C.13 53 63.05 37 35.78
1970-72 51 83.61 50 63.29 23 27.38 32 34.41
1572 and aftor 3 . 492 16 20.25 3 3.57 10 S 10.75
Totel Adoption 60 %8.36 4. 53.67 79 .05 T 84.55
Total Sample | :

Holding 61 - 79 - - 84 . 93
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ars dangcrous, nl&/ . &3 to the factors which influence aciOption rates,
size of holdings, assets, access to information, now inputs and credit,
tonurial status, irrigation facility, level of literacy, etc. have teen
listed by different researchers.ly On the other hand, there ars scuo

whe question any association between tho above varizbles and rates of

adogtion of HYVS.W

Anong our sample cul tivators » by and large, the early adopters had
larger hcldings. E!vidently thoy would cormand morc resources and acccess
to information, inputs and credit. Perhaps, ovei‘ time the resource-
barri:rs to entry wore Jowered, partly as a result of the Government!g
cctive involvement in the propagation of new seeds, and cultivators with

sreller holdings entered the scene.

(iii) By 1972 nearly three-quarters of the sample cultivators as a
whole hod adopted HYVs. Since then, apparently tho share of HiIVs has
increasced to some extent in all the four villages. The proportions of
ares under HYVs, nationally Improved Varicties (N:st) and Traditional

Vuriotios (TVs) during the study period 1976=77 arc summaries in Table 11.

12/ Palmer, cit,,p.6R.
13/ Ses, for cxample; (i) G. Muthiah, "The Groen hevolution - Partici-

pation by Small Vs. large Farmaxs?, Indj J : £ jeult
Econcmics, Vol XXVI, No.1, 1971, pp.54-56. G, Parthasaratiy

and Prasad, gop.cit.,pp. 1519—1521

14/ Tendmmdas Sen, Tho Groen Revolubion ip India: A Porspective, 1974,
pPp.22-33; Sco also, P.K. Mukherjee, "HIV Progmmne - The Vnriables
That Mattor", Economi d jiti Review of fAgriculure,
March 1970, p.h.22. '
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Yehle 11: Percontore of 4Lrea Under Broed Gategories of Seed. Jmsmmlqm

Mundakan
Punja

Virippu

Akathethara . Thenkurissy Kainakary Thaka zhy
HYVs NIVs TVs HYVs NIVs TVs HYVs NIVs TVs HYVs NIVs TVs
MP”\MMWQ \y.Non‘\,m ‘Noq ‘Nﬁ; -\NN_‘ AANQ@N_‘ OQNTN . e L) e 0 e e .
10C. G0 . .. 85.15 e 10.84 T77.55 22,45 ..o 100.0C .. ..

1C0.0C ’e .o 9C. 14 .- C.85 81.74 18.26 ., 99.38 0.2
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It may be notod that, the entire area among the sample holdings under
Virippu in the two Palghat villages is sown to HYVs; during the Punja
soason, HYVs cover the total area in one of them and about nine-tenths

of ﬁ.he area in the othor village. The proportion during Mundakan, a major
paddy scason heI“e, is comparatively 1es.s. It however, nceds to be noted
that tho coverage of tho HYVs among the sample holdings in these two villa-
ges is far greater then the district averages as reported in the official
statistics. In the two villages of Kubtanad, only two crops, viz., Virippu
and Punja, were raised during the refcrghce period; of these, Punja is the
main crop. In one of these villages, HY7Vs account for almost the entirc
area duﬁng both these scasons; in the second village, the percentage cof
area tnder H!Ve; is a little less. In Teble 12, wc give the distribution of
area under tho ‘three categories of seed varieties among holdings of different
size groups. We do not find any coﬁsistent differences in the adoption rates

as betwceon cultivators of differ nt strata eitler.

(iv) Tho area under different seed varieties grown in the sample
holdings is shown in Table 15. Quite a fow HYVs are reported in the study
areas such as IB8 and its variants, Jaya, Triveni, Jyothi, Masoori, Rohini,
etc. However, in the Palghat villages Masoori and Jaya dominate the two
major Scasons, Virippu and Mundakan, while Triveni has the major share of
area during Punja. In Kuttanad villages, Jyothi and Jaya together account

for the bulk of the area under HYVs*  Broadly spcaking, the dominant

#0f these'HYVs, Jaya, developed at the A11-India Co-ordinated Rice Improve-
ment Project (AIGR]P), Hyderabad, is a cross between TN(I) and T141. Of
120-130 day's duration, it has qualities of wide adaptability and high
stable yield. The yield potentiel is put at 8 tonncs of dry paddy per
hectare., Mesocori (Mayang Boes 8Q/2xTaichung 65) is taller then IR8, and
well suited for deeper soils with poor drainage. Its duration is 140 days.
This variety is recommended for problem soils where IR8, Jaya or Aswathd
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s of Seed Vordl

.fu...ﬂu s

Wet

Size class(acres)

Season

1)
=

Co - .

62 - 1.25

<Y xE <'d

1.25 = 2.5

Ncm - m08

<X <X

5-1C.0C M
r
v

10 and m.v\<o M
P
\'

THENKWL{ISSY
HYV NIV TV HYV niv v
licres Percent Aeres  TFercent deres Percont dcres Percent fcres Percent Jdcres wou..ooua
1.94 82,61 C.40 17.SC - - 3.28 74.55 1.12 25,45 - -
1.01 101,00 - - - - 1,1C 100.CC - - - -
2.84 100,00 - - ‘- - 4.55  10C.CC - - - -
3.C7  39.51 3.5C  5C.1¢ 0.8¢  1€.3C 7.66 .2, 2,13  21.76 - -
wcmq dr.CoS - - - - - - ’ - - - -
7.97  100.00 - - - - 10,39 10C.CO - - - -
20,05 91.34 1.5 8.66 - - 18.77  86.22 3.cC 13.78 - -
22.95 10¢.C0 - - - - 4.35  1CC.CO - - - -
Shy45 100.CO - - - - 21.6C  10¢.CC - - - -
28,08 5103 26,52  /8.57 - - 31.55 72.91  11.72  27.09 T -
37.26  100.00 - - - - 2,70  10C.CC - - .. -
57,22 100,0C - - - - 36.02 96.25 - - 1.50 3.7C
41.31 €548 1818 2977 3.00 476 %89 75.28 2531 20711 - -
54405 1€S.00 - - - - 13.5C 7541 - - 3.50 2C.56
62.60 102.0C - - - - 121,22  10C.CC = - - -
45,37 7.3 14.64  22.87 - - 145.08 81.93 32.0¢ 10, - -
25.37 100.X - - - - 15.C0 fso..ow. - ..3 - -
64.01 100,06 - - - - 161.51  10C.CC - - - -

contd....
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"™Ely 12¢ Pronortion o sree imde

Wet T T . ] | | EATNAKARY
mum.Nww B.Q.UM.AQ.OH.OMV HYV NIV - TV - oyv ) NIV TV
Sezson Acres  Percent Acres Percent - Acres Percent  Acres Percent Jcres Percent dcres Percen
00 - .62 P 7.67 100.0C - - - - 2.68 86.45 C.42  13.55 -
v .3C 38 4 - - B 61.53 3.36 10C.00 - - -
62 - 1,25 P .13 102.0C - - - - 8,23 089.17 1.CC  10.33 -
v 2,00 100.0C - - - - 5.23 03.95 1.0C 16.C5 -
1.25- 2,50 P 23,56 10C.0C - - - - 1571 84.92 3,50  15.C8 -
v 42T 102,00 - - - - 14.81  <C.8C  1.5¢  9.2C -
2.5 = 5.°0C P 43.24  100.CC - - - - 50.0S  93.82 . 3.3¢  6.18 -
v 471 190.0C - - - - .39 S2.45  3.30 7.55 -
5,0 -1C.2 P. 66.C3 100.0C - - - - 23.85 100.(C = - -
v - - .- - - - C.24 11C.CC - - -
1C.CO and above
P 308.02 100.0C - - - - 365.33 89,14 45.0C  1C.86 -
v 65.62 100,00 - - - - 233.26 6,75 S.0C  3.75 -
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Srea dneor Diffoicet oo’ Joticiics (1075=7C) = Dolghat

- e e & avewns an - -

Akatheblinyg

Thenakurissy

Seed variety Mundakan Punia _Virippu Mundakan . Viripou
Area Percent Jirea Percent ..rca Porcent area Porcont Percent . Jirea wou.omL
A, HYV: 1. Jaya 3.12 33.45 5.0 3.15 66.15 25,74  64.56 . 115.59 32,82
2. Triveni (.30 Q.25 145,95 91.07 4.24 1.9 45.80 72.25 62.06  17.63
3. IR o C.17
L, IR 8 .50 (.22 17.74 73.54 2C.29
5. Ik 20 6C.34 24,99 17.1C
6. Rohini 1.5 2.5¢ ¢.M
7. sswathi . 11.4C  3.24
3. snnapoorna 6.(3 c.36 cC.10
S .@o&E.. 17.56 £.62 5.6C 3.53 C.5C (.22
1C. Supriye o . .75
11, Subhashini 1.0 C.A9 .
12. Masoori 34.7. 17.06  _2.30 1.45 151.C4 67.6C 121.S 4.2 57.52 ‘_m 34
13. Bhavani : . . o c.5¢ (.14
Suk-Totnl 21.62 150,35 1CC 222,43 1CC,C 313.C9 25,15 349.(S  S5,14
B, Nationa AC
Inoroved Varictiess
14. CO 19 27.62 13.56 51.15
15. CO 2¢ 3. 1.47 ,
156. CO 25 36.52 17.93 5.61
17. €O 26 - .13
3. I"7 12 1.0C
b-Total 67,14 32,96 HN_ ..wﬁ_
C, Others e
19. Cherumanian .65 .
27, Chembav =04 2.0 ~.57
21, Combanchettni .3.3) . 1.07.
22, Others 12,856 5,30 1.78 2.41 1 AR
- up-Total 14,6C 7517 : 1,05 S, 00 )
TQT.L 203.66 100.CC 158.05 10C (7 222,43 101.C 342,43 1000 SO A




Tatle 13 (contd.): Aren Under Iiffcvent Sced Varicties:(1975-76) : Huti.ex

Kpingkary _ Thakaghy
Seed variety Funja Yirlppu | Rnja o
. _ Area(acres) Percent irea Percent Areca - Percent irez Percent
A. HYV: 1. Jaya 21,5C 3.97 76.14 21.52 95.21 RC.1C 24,41 31.8
2. Triveni 25.95 5.53 7.45 2.1 4.75 1.¢C
3. In 8 .o .o 14.C6 3.97 t.50 n.32
%. TR 20 _ . g 4 5.66 1.20
5. Ik 24 . 3. 1€ 1.51 7.65 2,17
6. Ik 225 3.61 0.67 6.1C 1.71
7. Aswethi 33. 4 6.17 11.¢6¢ 3.1
&. innapooma .0 1.48 0.63 C.13
9. Jyothi £5G.5¢ 37.62 142.8¢C 4LC.36 265.45 56.88 46.8 56.62
1C. Bharathi 6.0 1.1 6.0C 1.7C ’
11. Kanchi 404K 7.46 8.00 5.CS 36,48 2C.37 6.0 8.68
12. Manila .35 1.73 coe .o .e . o )
415.8¢ 77.55 23,23 8174  473.7 160,00 78.05 99,38
C. Others: 12. Mysore Vella C.48 .62
14. Chandra Bindu 10.CC 1.84
15. Jaya Chandra . 1.5¢C o G.27
16. AP, . 35.6C 6.61 11.3¢ 3.15
174 Culture 5 & 2C 74.33 12.73 53.33 15.07
TOTAL 541,52 106G, 00 353,86  16C.0C  473.71 100,00

- e o= - -
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varieties m‘bb@ two rcgions retlect the cropping seasons, consumer pre=-
ference and price differential, straw yield, etc. It my also be noted
that NIVs continue to occupy a significant proportioh of the area, espe-
cially in the Palghat rogion. Thc NIVs are chamcterised by fine, locally

preferred rice and highcr straw yicld.

IV. Performance of HYVs

(1) 4&n obvious yurdstick for measuring the pembrmance of the new
seed varictios is the yicld rate. We had earlior referred to."the lwe}-
than-expocted yicld rates of HYVs in the State as a whole. But, them,
Palghat and Kuttanad aro cémpamtivély more favourably endowed regims :
for the rice crop. It is also worth mcntioning"t_hat the paddy c‘rop.ih the
study areas enjoy:d favour-ble conditions dunng the year under survey,
1976-77. Kuttanad was free from dro- 'ght: conditions, which affected many

parts of Alleppey district during Virippu season; the Mundakan and Punja

contd, . .

may not perform wdll. One weaknoss of Masoori is (PIB 15 x Amnapuma ) has
been -developed by the Rice Hesearch Station at Pattambi in Kerala., It is

a short duration seed, 100-105 days, its yield potential is placed at 6
tonnes of paddy. This variety is susceptible to certain diseascs like sheath
blight and blast. Jyothi (PTB 10 x IR3) also developed by the Patambi Rice
Research Station is a short duration crop (105 days). It has a record of
consistently high yield, on cxperimental station, of around 6 tonnes of paddy.
This variety is said to bo resistant to blast an? to show field tolerance to
brown hopper.

The above description of the genetic characteristics of the seed varie-
ties is based on some notes supplied by Dr.R,Gopalekrishnan, Centre for Water
Resources Development and Management, and Dr. K.N.Syamasunderen Neir, Kemla
State Planning Beard. '
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crops wWere reported to be good throughout tho district. The rainfall
and crop conditions were highly favourablo for a bumper crop, in all

c peian 1 : )
teluks of Palghat district.. ¥ pgainet this background let us examing

the yield rates of the new varieties among the sample holdings.

Tevle 14: Yigld Tates of HWVs, Sessonwise, Among
Semple Holdings '

(kg. of dry paddy per hectare)

Villege ' Virippu Mundakan Punja’
Akathethars 2322 2197 2288
Thenkurissy 3596 3176 2636
Thaka zhy 2458 . 2719
Kainakary 3243 ve 3120

(i1) The averago yield rate seems to range fidm 2200 kg. to 3600 kg.
of paddy per hectars among t.l;xe four villages.®* This cannot be considered
high when viewed against the genetic botentiglitie claimed for these vario-
tios and the comparativaly fayourahle environmental and weather conditions
that were obtainod during the refei‘exice period. The estimated yield poten-~
tials of Jaya, Jyothi, Triveni, otc. are in tﬁe' range of 6-8 tonnes per
hectare, more than twice the yield roported in our sample holdings on the

average. Now let us see how the HYVs compare with othor sced varieties.

15/ Bureau of Economics and Statistics, Cr
State, 1976~77, Government of Kerala, Tnva.ndrmn, 1977, pp. 16-17.

#The data on yiald wore collected by recall method; however, the memory
lapse is apt to be less as the investigators were in constant contact with
the respondents and the time interval was short. Still,the reported yield
might contain a margin of eorror.: ,



30
It may be rocalled (Iablc 11) that ameng the samplc holdin~s

the adoption has boon quite nigh. The HYVs cover the entirc aree in
scne villages and/or during some scnsons. The rost of the area is wiler
the NIVs; | the traditional variotics have almost totally disappenred.

But  thc numbor of observetions on tho non-HYVs is not largs onough in
each village for comparison of thu relative performance. This limitwiion
nay be bormo in mind while compzring the yicld mtes of .groups of sceld

vericties presentod in Table 15.

Tab, : Comparatjve Yiglds of HYVs, NIVs gné TVs

Villago ' HYVs NIVs Vs

Akathothara (Munceokan) 2167 2494, 1533
Thonkurissy (Mundalen) 3176 2702 N.i.
Thakazhy (Virippu) ' 2453 .4, 2012
Kainakary (Punja) 3120 3367 N.i.

It may be noted that in two of the villages, onc in Palghat and
tho other in Kuttanad, Nationally Improved Veriotics (NIVs) have o pa.rcntl’.y
outeyialdud HYVs. Tho Nationally Improved Variostics sowed here comrrisc
C0-1g, CG=20, CO-25, C0-29 and somc corlier breeds of PTB varietics.

In o third village, the yicld rate of HYVs is higher than NIVs, but by
ordy 17.5 marcent, Thue, notwithstanding theo limitétions involvud in the
comparison = thanks to thg limited number of cbservations on NIVs - tho

yiula rates of HiVs do not emerge as quite high.
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(iii) Thc rulation botwesn farm size and yiald rate has beon a
subjeeh of lomg-standing debate in tho literaturo. Earlicr it wes couten-
ded trih there was an inverse relationship between farm sizo and productivity,
partiy bosed on g prioxi reasoning ond pertly on empirical findings. Subse-
quenily, with refinements in methodology it tumod out that there existud
nc invorse ralation betwoen. the yiald per acre of individuel crops and farm
eizo, ard that the inverse relationshdp is substantially weakenod when
output per acro for all crops is related to gross cropped ama.lé/ How

does the introduction of the nww seed-fortiliser tockmology offect the
rolotionship botween farm size and productivity? On the one hand, it has
‘boen argucd tiat the new techuology is scalo~ncutral; on the other hand, it |
is pointcd out thet institutional factors like oxtonsion services, crudit
facilitios, pricos of inputs and outputs, infomntion dissemination, cte.
conaistently extibit o strong bias in favour of large farmers. Summing
up the rosults of verious empirical studies of green rovolution areas, Wy
observed: MIt would apocer that whilo thors is evidance which suggesis. 1
substontial weﬁketdng of the inverso relation , tho .contmdictc;ry f:i.miith
of other studios leave tho issuo sauewhnt wnrosolved." 1/ Or. the bnﬁu'
of his own investigetion, Koy formilates the following hypothesis for thc
impact of agriculturcl transition like the green revalution:

Mihile at the early stages the intrinsic advantages of scale are

not unimportant, theseo became increasingly important over tine as
they onable the big fermer to mintain high investment and growth
rates. This Wo-stage process implies that in regions wheiu the
forcos of transition are rocont, tho first impact is the diespp.nivize
of thoe traditional inverse relation, At a later stage, however, :hu
tho scalo advantages of bigger ferms opermte for a subs'aantm.l dery

of time, thore is a te'ndmcy for the relation to tum positive." w

1§/ Pramoy lal Foy, _g_&wm_.m_mwmw nodw

l‘-L

Contoxt of Altorpative Mode of Production in Indien ag t:i_s(nlmlﬁ:
submitted for the Ph.D, dogreo of Dolhi University,1976 jbli. ot | 79
P.33.

17/ idg., p.128.
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The avam ge yicld rates among the holdings of different size classes
are presented in Table 16.
Iable 16

Yigld Katog of HYVs Among Holdings of Different
Size Classes

(kg. of dry paddy per hectare)

dkathetharp Thenkurissy = Thakazhy Keinakary

Size

Classes 4 M P vV M P v P ' P

(acres :

0 -6.22 2404 2187 2638 4598 4416 1757 1656 2342 3913 3729

0.62 « 1.25 2378 ‘2383 2276 2460 1847 .. 2259 2578 3087 3086

1.25 - 2.50 2387 2323 2266 3139 3137 2568 1649 2660 3070 2909

2.50 - 5,00 2323 2038 2304 3535 3053 .. 1783 2619 3370 3334

5,00.- 10,00 2381 2285 2260 3495 3237 3069 .. 2457 3161 3061

10, 00-& abovo 2247 2193 2314 3800 3192 2384 2593 2912 . .3052 3238
a1 _ 2322 2197 2288 3596 3176 2636 2458 2279. 3243 3120

There seems to be no consistent and significant relation between sizo
of (paddy land) holding and yiold rate for any village during any season.
Llest the relationship is lost in the process of aggregation, the data on nect
aroa sown and yield rate per acre were put to correlation analysis. The

results are shown in Tableo 17,

We find that there is a. positive corrclation between yield rate and
area sown in three out of aﬁ crops in Palghat villages. On the other
hand, in one of the two Kuttanad villages, thore is a negative qormlation‘
botween yiald and aresd, btrl;. it is not significant, In the case of the
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other Kuttanad village, sufficient number of observations is obtained

during one season only, but they do not show any relationship between

area and productivity. Thus t&;e. bict.ure emerging from the foregoing amlysis
is a mixed one.

Table 1

Correlation Between Not direa Sown and Yield Rate
of HYVs of Paddy :

' Correlation ' T Value
Village Season Coefficient Computed 5% level
Akathethara ~  Mindakan .365% 2.2 2.01

| Punja .130 918 2,01
Virippu . 126 .976 .00
Thenkuri ssy Mundakan ,280% 2.221 2,00
| Punja 47 364, 2.45
Virippu .303% 2.698 1.995
Thakazhy Virippu - - -
Punja .135 1.064 2.00°
Kainakary Virippu ~.059 -.487 ~1.995
- Punja -+094 =743 -=2.00

#significant at 5 per cent level.

In brief, the yield rates of the new varieties among our sample
holdings are below the levels one would expect. True, the data pertain to
one year only, and, therefore, any generzYisation about the i)ez'fomance of
HYVs on this basis is not warranted., But, as noted earlier, the y:'é'Ld rates
of HYVs in the State for the period since their introduction taken as a
whole have been considerably less than their genetic potentialities, and are
also marked by large fluctuations. We shall néxt examine the possible reasons

for the sub—optimal performances ¢ the new varieties in our study areas.
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Y, Ropsons for the sub=optimal performance

(1) ‘THs lavel and stability of yield rotes of the new soeds - for
thet metter of any rice variety - would .'depond upon factors such as soil
type, moisture lovel, plent nutrients, and onvironmenial factors. 4 distinct
feature of “tho now varicties is their high fertiliser-responsiveness. Admi-
ttodly, the i‘eSpdnse of the new verietics to dosos of fertilizer, espocially
nitrecgon, is substontially positive, mgm;mwmm |
Cartnin physiological propertios of the now variotiecs 'qccount for this:
their leaf errcctnoss and high tiliering rote activate nutrient upteke end
phoﬁosyntha.sis, while their stiff a.nd dwarf stems help to bear heaviur grein
load without lodging bafore hnrvest. Thus data from trinls at experiment
.gtetions  in the Philippines showod that dwarf IR5 and Ii8 might bo ablo
to rispond positively to application of nitrogen fertilizer beyond 120 kg./
hz. at lovdls of output of 7000 and 6000 kg./ he. respectively.lﬂ/ Howevor,
this degree of response requires favour~ble phyeical conditions including
healthy.soil (in tcrms of plant nutrients, soil structure and texture),
adequate and controlled wat_er_ supply, and a range of tempernture and solar
mdiotion to suit tho differcnt phases of the growth cycle.2d " On tho
other-rnnd, these seods, r03p6¥1d no bottor, and sometimes cven wors.e, tc
fortilizor application than local vnricties, if favourmhle physical and

onvironmental corditions are not obtained.

Eﬂ Y’a.lmer, Science and Agricultural Production, gp,cit., p.19.
2 Ibid., Chapter V,
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(ii) Nitrogen input among thé sample holdings ranges from 72 to

118 kg./ha. (Table 18), Nitrogen dosage recomeﬁded by the Directorate
of Extension Fducation, Kerala Agricultural University, has been 60kg./
‘ha. for high yielding short duration varieties in the uplands and 70 and
90 kg./ha. for high yielding short duration and medium duration varieties
respectively in the wet 1&nds.2—1/ It may be recalled (Table 13) that the
leading HYVs sown to the sample holdings in the two Palghat villages during
the reference yeaxr were Jaya, Triveni and Masoori; of these, the first
two may be categorieed as medium duration (95-115) days crop, while the
last one is a long duration (125-140 deys) crop. Among the Kuttanad
samples, Jaya and Jyothi (110-115 days) were the mein HYVs. The applica-
tion of nitrogen in the Palghat holdings, 76-78 kg./ha., may therefore

be considered to fall a:little short of the recommended dosage for medium
duration varieties, whereas in the case of Kuttanad holdings the actual
input, 87-118 is highe.r!; Thus, the average level of nitrogen input on our

sample 'holdings is fairly close to the recommcnded dosage.

What has been the response of yield to nitrogen dosage’among our
sampie holdings? Table 19 shows the levels of yield corresponding to
different levels of nitrogen application. The variation in yield as
the level of nitrogen input increases is found to be erratic; that is,
there is apparently no systematic association between nitrogen input and
yield rate. Of course, yield response to nitrogen alsc depends on the

levels of phosphorous ‘and potash, In order to fully capture the response

)

2/ Directorate of Fxtension Education, Package of Practices Recommendatjorn,
Kerala Agricultural Uhiversity, Mannuthi, 1975, p.6.
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ication Among Sample mmwﬁwqmﬁmam (kg./ha)

Sea son

Virippu
Mundakan
Punja

A1] seasons

Aka thethara
N P K
72.49  12.56 38.80
81.62 18,75  42.04
4,59  1£,10 35.78
76.03  18.47  38.89

N

76.58
82.05

77.79

Thelazhy _ Kaingkary

Thenlcuri sey
P K
19.36  20.95
24.5% 26.15
21.84  23.33

N P K N P K

76.65 36.71 65.1

117.57 -61.41 83.65 S5.33 45.48 91.24
117.97 61.41 83.65 86.50 41.33 80.7
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Taple 19; Yield Respopse to Nitrcgen Application
dmong Sample Holdings

" Akathethare
Nitrogen Mundaken 1975-76 - _Punja 1975-76 _ Virippu 1975-76
Input level No, of Average yie- No., of Aveme No. of Avera i
» . v . ge yield
kg./ha. holdings 14 of paddy pog- ¥ield of poid-  of paddy
ings ~ PAddY  yngs
Kg./ha | Kg./ha Kg.fu.
40 1 2064, 2 2184 7 2033
4O - 60 9 22/8 14 2396 18 2427
6¢ - 80 8 2083 8 2458 13 2356
80-100 10 2151 15 2425 12 25C4
100 = 120 5 2322 5 2162 6 2265
120 = 140 3 2301 1 1650 1 2032
140 + 2 2478 3 2507 3 257
T jsg
40 2 2972 7 3203
40 - 60 4 3357 11 2932
60 - 80 14 2983 27 3478
80 - 100 18 3179 15 3702
100 - 120 8 3336 10 4300
120 - 140 3 3127 2 3406
140 + 2 3757 2 3307
~ Kainakary
40 1 2588 6 2889 .
40 - 60 5 2960 6 3759
60 - 806 14 308 21 3359
80 - 100 14, 2946 11 2880
100 = 120 14 3076 4 2667
120 - 140 5 3510 3 3304
140 + 5 2887 1 3762
Thakazhy
40 - -
40 - 60 - -
60 - 80 6 2567
80 - 100 21 2474,
100 = 120 16 2744,
120 = 140 12 2751

140 + 7 2752
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of yield to NPK dosage we therefore fitted the following response function.

Yield =" a+ ON + cP +-d.K
+cN2 -o-fl’;a -o-gK'2
+ hNP + kNK + 1PK
+ noNPK + u

From Table 20 it can be seen that, barring a few cases, the coefficients
estimpted are insignificant in almost every case. Rz values are also not
high at all. This does not warrant the inference that thore is no positive
response to NPK application among our sample holdings. After all, the
response of the HYVs to NFK is _a,' function of variety of physical and
environmental factors such as controlled water supply and dreinage, solar

radiation, etc.

(11)  Of these, the quality of irrigation is a crucial determinant
of nutrient inteke and yield. | Broadly speaking, timely and adequate water
supply 18 not available even in the two Palghat villages though they are
within iha ambit of some of the mejor irrigation projects; the situation
is even more precarious in the Kuttanad villages where the waf-er sources
are subject to salinity intrusion during certain months.*  lack of proper
drainage is an equally serious problom in these areas where the rice
fields get flooded during the monsocns; the problem is mcre serious for
the HYVs that are short stemmed. The mrin paddy seasons in Kemla being
linked to the South-west and North-east monscons, heevy cloud would adversely
affeot solar radiation which is a critical va.'r.iable. during the reproductive
stage. The s0il status of the Kuttanad villages is not quite healfhy; they

are characterised by excess of acidity and salt content , and deficiency in

#4 more detailed anglysig of tha leval and ~ved Tda al g
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Village No. of Regression Co-efficients of
and obser- ——— " - < .
Sea son vations F - N . P K N P K NP . NK Pk NPK ogi
1 nethg T ) . |
1) Mundakan 52 .23 5.853 35.970 12.016 0.015 0.259 =-0.160 =0.642* -0.026 -0.345 0.006% 180
(0.799) (1.632) (1.666)(C.264)(0.554) (1.945) (2.135) (0.236) (1.105)(2.084) (5.5
(ii) Pumja 51 22 16,229 =31.42L 11.383 -0.107 0,015 =0,037 0.474 =0.114 0.462 <0.006 165
(1.539 Ao.&ww (0.777)(1.298 )(0.049) (0.257) (0.899) (€.644) (0.521)(0.564) (6.6
(iii)Virippu 61 .25 12,031 37,586 14.094 -0.100 =0.060 =-0.137* 0.372 0,027 0.148 -0,001 195
s (1.728) (1.513) (1.310X1.843)(0.241) (2.505) (1.295) (0.233) (0.421)(0.302) (7.4
2, Thakazhy _
(1) Punja. 63 4 21,352 20,28 2,738 -C.117 0.039  0.064 C.194 0,025 -0.226 0.001 18
o (0.860) (0.500) (0.204XC.756)(0.139) (0.683) (0.580) (0.170) (1.258')(0.130) (1.
TEE . : o . | o .
i) rnja 58 21 ~4.462  6.541 32,479 =C.001 -0,127  0.088 7.194 -C.017 <C.341 ©.001 16
) (0,209) (0.169) (1,705)¢.014)(0.506) (1,533) (C.64C) (0.115) (1.043)(¢.527) (1.:
(ii) Wrippu 52 .26 9,230 105.48*% 26, 0.066 =1.135 0.101 =0.159 =6.332 -C.604 0.004 i
(0.267) (2.054) (1.260) (0.225)(1.4¢7) (0.838) (0.273) (1.C52) (1.c68 XC.766) (0.
Note: implies sigmificance at 5% level,
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in lime. “™$e soil status of the sclected villages in Palghat seems to

be better.%‘/

(iv) The attack -of pests and'diseases is perhaps the most serious
threat facing the new rice varieties in Kemala, eSpecn.ally So in one of
'the study areas, viz., Kuttanad. Of late, the gmvlty of the problem has
assumed more éeriqué dimensions -~ in terms of frequency, scale and extent
of .damge Whnile the genesis of the problem can be traced to t.he environ-
| mental conditions, changes in the crop variety, cropping pattem and cul-
tural practlces may have con'bnbu,ted to its accentuation. "The warm humid
climate prevelent during the cropping season in the tract is comgenial for
the multipiication and spread of different pests and diseases of rice.
The yigh yiéld environment involving a dense canopy, increased ﬁse of nitro-
gen and o’c.hef inputs » 8ave rise to more pests and diseases.: In general,
the micro-environment beneficial to the crop was all favourable for the
pests and diseases, "23/_ The physiological propertius of the new varieties
viz., short dem and high tillering rate, provide thick canopy, which in
turn increases humidity and tempersture in the micro-environment of the
plant - an ideal climate fqr the mulﬁiplication of insects. - Increased
application of fertilizers further enriches the canopy of piants, Aand thereby
the fertility of insects. Photo~insensitivity has destroyed traditional
cropping pattem leading to continucus cultivation anc} s .therj‘efore , continuous

food supply for the insects. Higher dosages of insecticides in the process

23/ R.S. Miyer, and Alice Abraham, "Rice Soils of Kerala", Agricultural
College, Vellayani, vaandrun (wnpublished ). '

23/ "Operational Fesearch Project on Integrated Control of. Xice Pests in
Kuttanad, Kerala", Kerala figricultural University and De?art.ment of
A.gr:o_cw_turo, Government, of Kerala s dnnual Heport 1579-80 unpublished ),
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have coantributed to wiping out all natural enemies of pests such ns Irogs,
insocte, fish and to some extent oven spiders. It is also observed thot
in the case of traditional vorietios the attack of pests used to be in the
oerly stoges of plant growth - the vegetative stoge - and did not persist
in tile lnter, reproductive, stages; but with HYVs, tha peéts, because of
the continuity in ths presence of green mttor, persist through the repro-
ductive stege also. Further,- it is easier to control pests in the earlier
stage ard alnost impossible to control in the reproductive stage. In the
fomer case there is groater case of entry into the fiold for plant prote-
ction mcasurss as well as option in the choice of insecticides; in the
roproduc -ive stago, the choice of insccticides hes to bé highly selective.
legpeniing to our query, the sample cultivators with few axceptions,
steta tict tho incidenco of pests and discases hns increaso& after the

advent of theso ncw seod varietios.

The mein posts that have assumed alarming proportions in Kuttannd in
recent yenrs aro brown hopper, rice leaf roller, rice stem borer, rice
sall fl-:i.es , tnd riée bug. It is nlgo signifieant to note that these pests
ary not cozxq)otitivo ; thoy have different feeding habits. 'Hhetens the
brewn lioppur would remein at the base of tho plant, loof roller feeds on
the leef lamina, and the stom bormer bores into the stem and feods
from within,

4 varioty of discases liko sheath blight, shoath rot and bactorial
loaf bligh£ also poso a threat to the rice crop in tho study arens, Mg, -
ttodly, these ere of recent oécurmce whose saeverity gots progressivelj

‘hoightened; and some of the characteristics of HYVs referred to earlier

nave probably contributed to their genesis and spread. |
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(‘z+” Iother roleted problem is the intensification of weeds in
recant years. The changes in the cropping pattern and cultivation npra-
‘cticos rontioned above nay hove also a bearing on this phenomenon. The
fact of the matter is that the situation results in competition between

weeds and the dwarf peddy “or plant nutirients, moisture, even sunlight.

(vi) The response on the parw of cultivators to intensification of
p:st-s , diseases end weeds has been the intensification in the application
cf plant protection materinls. The indiscriminnte application of the ine-
sacticides, pesticides, weedicides, etc. poses serious health hazards

At eviloghcal problens, especiully so in the Kuttanad regions.

{(#+) Tt is clse widaly held that rice from the dwarf/ semi-dwarf
HYVz 3g inforior compared with that'of the traditional and the nationally
Lorovid varieties, The difference in the quality is reflected in thq lower
price of tie YV rvicc in the loce? market, as confirmed by the responses
to our auery fren the mejority of the sample cultivators. The straw
yield of thc ncw variotice is stated to be lower 1n the experience of a

c1zealle proportion of the sample :ultivators.

[%4

 hs of 1978<7¢, nocrly one and ¢ half 'decade after t}}eir introduction,
“the 'Hﬂ’s had spread to just a littlo over cno-third of the area under
rice in Kerala. The yield rate cf the new seed varioties, though slightly
aigher than that of local varieties, does not ceome anywhero near Wht;.t is
claimed to be their genctic potentialities or realised elsewhure;
furthor tho yiclds are rizrked by 2 high degree of fluctuation. The compe-

rtively low yield may have = bearing on the low rate of adeption of HYVs

in the Statec.
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On the other hand, the rto of adoption of HYVs by the sample
cultivntors was found to be quite high. This is not surprising in that.
the study areas are in twe comperantively favourshly endowed regions,
Palghat and Kuttanad, the traditionel rice bowls of Kerala. However,
tho yield rates of the new varieties on thase 'holdings are also not too
high. The yield rat.es.do not show any significant, f:ositive,' association
with either size of holdings or NPK application. The cultivetors in
these parts have a comparatively high degree of knowledge, awarencss
and recoptivity to modern cultivation practices. Then, the oxplanaticn
for tho reletively low yield rates of the new varieties may be in the
not too favourable physical and environmental conditions, The physical
conditions engender an environment conducive to the genosié and sprend
of pests end disepses. The new rice varieties and tha accompanying
changes in cropping season and cultivation proctices have aggravoted i

extent and intonsity of the attack of pests ané diseases,

In this context, it hzs been pointod cut that the semi-dwarf HYVs
now in voguc are those bred befcre 1972 and they have bocome out-moded
and obsolete. HIVs superior to the presont ones and possessing tho
base of the local varieties and the high yiclding potenticl of the

=¥
seni-dwarf variecties have not been releascd in Kerala since 19-72.':4/\

The spread of the naw varietios, as it has occurred in these stuiy
arcas, has radically cltered the situation. Given the environmeninl
conditions, the response of yield to fortilizer is low. The physic-
logical properties of the naw seed varieties accentuatc the ineiderzz

posts and diseasos. The high and rising prices of fertilizer and pic: :

24/ Dr, R, Gopalakrishnan in personal correspondence.
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srotection naterials push uwp tho costs of production, Wholesale adcp-
ticn of HYVs soems to be slowly leading to tle total elimination of
Traditioml varieties. 4All those togcther would reduce the options
before the cultivators, If the forogoing cssessment is correct, the
rice economy in the study regions is cought in a pamdox of moderni-
zation with out commensurate improvement in net returns. The futuro

ef tho HYVs pregramme would scoms to deperid upon fresh efforts and breed-

ing new varieties to suit the local conditions and constraints.

Finally, 2 word of caution: the study pertains to only two
rerions, Palghat and Kuttanad, and these regions do not represent the
spoctrun of rice growing situations preveiling in Kerala. The conclu-~
sions drawn from the present study are not necessarily applicable to

the ontirc rice econory of the State.

21 December 1481. P.G.K. Panikar

The papxr incorporntes pert of the findings cf a study on
the adoption of HYVs of rice in Palghat 2nd Kuttanad, two
principal rice growing regions in Kemla. The siwly, jointly
undcrteken with Profossor Jean Mencher, was sponsored by the
Indiezn Council cf Sceinl Science Research.

Tho author is grateful to the ICSSIt for the genercus financial
support for the conduct of the study. The author is also
tharnkful to Professor Mencher for the opportunity I this
collaborative effort. Sri Chandan Mukherjec's help at all
stages in the conduct of the study, especially in computation
and andlysis, is greatly approciated. The author benefitted
a great desl from discussions with the research team invelved
in the Oporational hesearch Project on Integrated Control of
Rice Pests in Kuttanad, He is also grateful to Professor

&. Voidyonathan and Dr.k, Gopalakrishnan for their comments and
susgestions on an carlier draft of this paper. There is, of
course, tho psual disclaimer. '
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Appenéix Toble I (contd...)

Districts q _Punja
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lllllllll ._m llllllllllllll.lllll ’ - gd&b&
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