


L ~ a a g  v&euee of.'&ce 

(3.) Before we get down to the findings of our fiald stuiy, w e 

fhtiL3. attempt to present an overview of the' perfomace of AWS in tk;ci;ln 

&ce their introduction lime. A s  of 1976-77, the proportion of are3 

indirect ndhd based on the qumtum of seeds distributed, and an as@ 

seed-area m?do and a rate of natwral spread over time. Not that 

former 123thod is  free f r o m  e m r s ;  but the latter is  m e  to contain c? 

h o t  Dist15ct; the overall o f f l ch l  e%bate of the propo~.tion of arclt. 

under HkV8 in .1Y72-73 exceeded the estimnte based on Swlmy dala by o 
. . 

factor of three. ~ t h i s b e t ~ , t h e d i f f ~ - c e M n c l l K e r a l d & ? d  ' 

otlror &tea w y  not be all that significant. Be that as it my, it ia 

significant .that HWs have not spread to nearly two-thirds of the rice 

y ' a. bjmm ~ p p a ,  umption of the nnr techn01ogy in *Jorth 
&cot Districtfl, in B.E. EBnner (ed. ), lutjsn? 

' Cambridge Commwealfh Sesies, EZaaUan= p.96. 



HIGH Y m n T G  vAH7Em OF RICE - 
A STUDY OF SELECTED AREAS IN KERALA 

By 1m-79, the area s~wn t o  high yileding varieties (KWB) of r ice 

i n  m a  came t o  about 35.per cent. The spread of the new.varieties 

would appear t o  be low, given the great claims made for  them, and the 

comparatively high level. of knowledge, awareness and receiptivity of farmers 

i n  brala.  Or, is it t h a t  the performance of t h e  so-called miracle seeds 

here i s  not as good as clained? Quite a few s t d i e s  have gone into the 

perfofmame of the new r ice  in other parts of India. The present paper 

h c o W X t ~ t e s  part of,  the  findings of an enquiry in to  the socio-economic 

factors underlying tho adoption of TTWs. Palghat and Kuttanad, the tmdi- 

t ional  r i c e  bowls of Kerah were selected f o r  t b  stuly. 3- m o r e  favowably 

endowed, the ra te  of adoption of HYVs shoud also be higher in these IWo 

regions. 

.,In Section .I we present an weIPiew of the trend and extent of adoption 

of Hms, and the levdl and s t ab i l i t y  of their yield ic Kerala . &tian I1 

gives the sa l ient  features of the study areas. The rate of adoption of HYVS 

by the sample cultivators is discussed in Section III. The performance of 

the  new seed vaxietiiss among the sample holdings is examined i n  Section m. 

The various factors which have a bearing on the performance of IiYV8 a re  

considered in  Section V. 





(ii) The rate of spreed c,' HYVs has been tho greatest during 

b j a  (summer) season followed by Virippu (~utumn) and Munddmn (Minter) 

seasons. 

ELsewhere in  India also the rnte of progress of HYVS has been 

b e t t e ~  du-g tha  rabi, the season corresponding to h j a  in  Kerala.* 

This i s  generally attributed t o  the more favourable envimnmehtal condi- 

t ions obtained during the rabi such as controlled izrigatian. and drainage, 

tmpexature, solar radiation, etc. which'draw out mre fully the gene- 

t i c  potential i t ies of the new seed valieties. & v i b  the progress of 

HYVs in hdhm Pmdesh, Parthnsarathy and Prasad po*t out that the inter- 

seasonal d i f  f ermces i n  the yields of local varieties, rather than between 

H'XVS and locals, together with hiqher price of ric,e during rabi account 

f o r  the grea tar spread of HYVs during than in l%arif. Acceding to t he  

data relating t o  the h o  d i s t r i c t s  796Eb63, the h r i f  yield of E% "are mt , 

found to be l e s s  than the rabi *ads.  1/ O r  rather, the 3 b i  y i d d s  of 
. . 

IfB are lower than kharif yield. This is an unusual phenomenon. 

y G. ~a*h&mthi and D. S. P~aad, ~eason-wise  prop^^ of High-yielding 
Varieties in andhra Pradesh - Tble of Economic Variables", Economic and 
-tical W e e ,  M e w  of Agriculture, VoL V I ,  No.39, September 1 971 . 

* Broadly the swing and harvesting periods of the three rice seasons in 
Kerala a re  a s  follows : 

Virippu(Autm) Apr i l  - b y  September - October 
?4mdabn. ((Winter) September-October December - Januzry 
Punja (S.nwer) December - January April - h y  

Bureau of Fconomics and Sta t is t ics ,  Season and G ~ D  hx% f o r  Kerala 
State. 1971-72, Government of KeraLa, T r i v a n d m ,  1974, ~ ~ 2 7 .  &d.less 
to say, there would be changes in the ti- of sowing ahd hamestiqg 
fmm region t o  region, and f r o m  year t o  year, a s  governed by rainfall 
and other environmental factom. The sowing and lamesting seasons for  
Rmja in Kuttanad are  October-November, and January-Febmr y respectively. 



w, for tb p d o d  1%9-70 to 1917-78, average 

yield rate  of ms during Pmja cam to2075 kg. per hectare, as  ageinst 

1751 kg. for. Virippu and 1695 kg. for,- crop (lhble 2). , The 

lowar yield rate of HPVa dw3ng V i e p p u  and Mundakan due to certain enrim- 

mmtal constmints and the higher costs of production imposed by these 

const mints could be the factom inhibiting the rapid spread of KYVe 

in these seasane. Ebrther, the range. of intemeamnal variakian in 

aield i s  lea8 for  local n r i e t i e s ,  via., 1387 t o  1459 4. per hechre, 

than for l&Vs vhhh is betweer 1695 and 2075 kga. per hectare* 

Therefore, cod.dntt it a8 well be a* that  the i n t e r - s e a e ~ d i f f e m n c e s  

i n  tho j 5 d d  of HWs rather than t h t r t  of local varieties account f o r  the 

differential  spread of new varieties, one worders. The higher ptice 

d u t n g  slOnmer - which together with a wrger yield given a-higher gmss 

or net income - ie understandable, since 'area .der ,  and production of, 

r i c i  ix the countrg during summer, is far lime than that during the other 

seasons. In Yarala, area under Pmja comes t o  about 12 per cent of the 

total, and the Rmja crop fetches a higher price. 

(iii) We also notice considerable inter-distdct varfations in 

the rete  of adoption of W e .  The pmportion of area under HWs in the 

+&ee seasons, together m e d  f r r ~ a  11 percent in Canmnore , to  . a little 

over 49 per c m t  in E(bttayam dietrict over the period 1969-70 t o  1976-77 

W w  *eld rate of iccal valeieties is found, to be .lower during Punja. 
The reason fo r  this i s  that dtdng the normal Punja season, ollly a 
s?mrt,-dumtion variety like FIB10 is cultivated while in Virippu 
and Mundakan aeasons, medim ard long duration varieties are grown. 
And the y i d d  of a short duration variety even gmwn d ~ z i n g  the b j a  
seasan will not come t o  the level of a long dumtion or medim 
dwat ian  variety grown i n  the other two seasons. 





taken as a thole (Table 3). I)y and large, Ibttayam and Ueppey are in 

the had, while the northem-mst and kuthern-most distr ic ts  k g  bekind. 

(iv) The spread, of W s  is characteflsed by considerable .flucfua- 

tions from year to year. The weffit ient of w a d t i o n  i n  %he adoptdon 

rafm w e r  the period 1969-78, for a three seaam combined, ranges fm 

about 15 per cent t o  79 per cent. lh fact  the amplitude of fluctuations 

i n  the area under HYVs i n  various distl icta,  end dwdng each season, is  

@wat&, and naturally so. However, it is difficult  t o  discern any consi- 

s tent  pattern in the fluchations in area under HYVs between seasons or 

r e 6  d i f f e m t e d  by the ovenall adoption &tes.(~ahle 3). 

(v) Wbat are  the prospectg of further s p m d  of HYVs? It i s  d m -  

c a t  to make a C O ~ I ~ ~ C ~ U T ~  one way o r  the  other. However, we should examine 

some trends which play have a bearlng on.thia question. Over the. peiod 

1969-74, a m  under m a +  increased by 1 12 thousand. .hectares, fmm 15.6 per- 

o a t  t o  28;4 per cent of the total area under bee;: butthe additional 

area gained .1%'4m came i;o a . l i t t le  over @ -d. hectares. 

During 1476-79, area ruder HWs act- dropped .by 14 .thousand hectaree . . 
(Table 1). It i s  significant to note t h a t  the Rmja crop registered a 

siaeahle f a l l  in the perc&tage'of area under HPVe during the l a t e - s m t i e s .  
8 

Are these' symptoms of a widespread disenchantment with the new seed ~ r l e -  

t i e s  among the ailtivators3 

(vi) The y i a d  rate his not'been high en6ugh to make Cheae varie 

t i e s  terribly attractive. This t o  have been the experience in several 





misnomer. none, the new dwarf seeds are not necessarily any mgre .' hi:+ 
yielding' than a re  the greater supmes of f e r t i l i s e r  or imp& water 

s y s t ~  b o n  which they so inductably depend. The average field 02 

HYVE i n  KoMa for  the pedod 19'70-78 came t o  only 7841 kg. of 15- (2760 

kg. of dry paddy) p e  hectare. &en fo r  the Amja cmp, the-average for 

the above period wo*ed uut to only 2085 kg. of ~ c e  per hectare. 1218 

. 2374 kg. of rice per hectare for  Punja and 2150 kg. fo r  fbe three seasons. 

combined. Since then, tba yield mte has fluctuated around a lower 1enrol. 

These retes are  lass than one-half the potential yields claimed fo r  the 

f i r tnor, here %he yield rates are pot only lav, but also highly unstable; 
g a o l m l l y  

tile coef f ic iat  af veriations fo r  HPVs i s h g h e r  than fo r .  local varieties. 

( ~ b l i l c  !+; see also Appendix ~ a b l o  1 ). On, the other b&, the inhera t  

vulnorabuty of the new seeds like gmfater susceptibility t o  the attacks of 

pests enc? diseeses lma . awlraced moxb visibly in recent years. To this 

V i r i p ~ l u  l'bdthn Fun ja Cmbined 
m s  b c a l  m e  Local' HYVs Iota m s  IocaJ. 

. ' varle- . . varie- vax5s- . . mrie- 
t i e s  t i e s  ties t i e s  

1 .  Avernge yisld rate 
1969-70 to 1477-78 . 
(kg. of r i c e  per hd1778 1288 1638 1453 2064. 1383. 1850 1358 

2. Eiatio of Yield: 
b d  ~n&i .eS to 
that of IEVs 1 :  1.38 1 : 1 -13 1 :  1.49 7 :  1.36 

3.  C.V. of Yiad  Rates: 
per c a t  10.49 5.26 9.43 5.48 13.27 17.49 8.?5 2.n 



que8tion .!e shrJl revert. in the ', xter part of tkb +per. Suff'ice it 

to say hem that the performance of the new seed varieties in the letate 

as a whole leaves very m ~ h  to be desi-. 

(i) The prosent pper i s  based an tho f-s of an enquirg into 

(ii) ThB.study was conducted in selected areas of Wht and K u t h -  

. These two regions' are the ,leiding rlce fa* a m 8  of the State, 

often described as the n ~ c e  baJl,sW of Kerala. R is worth remlling fbat 

are the two distficts selected for the implaantation of the Ihtensive 

freedom f m m  mturtil hazalds, well-developed Pilla'ge institutiars - chiefly 

irz5gefion fac3Utie8, c&pping patte*m, niltivatdon  practice^, l e n d  of 

literscy and eduxttion, etc. 

. . 
5/ IhJ.u~tion Division, an -.Pzwnumaa : 

jn G u  state s M l d ! ! m ,  7571 ,pq 



hlghat dlstdct h s  a relativtily high tempemtune, the mtudmrrn 

twmtm buhg a no- year being Mgbbr than in Alleppey di-at.. 

The average annusl r a i n f a l l  (7901-50) in  the distrlct coma to 2459 mme., 

as againat 3 a l  mm~. for AUeppey distdct, Further, in Palgkt the 

precipbtafdon is distributed over fewer months, Nay-Nwembsr, ftrrn i n  

U e p p e y  when it is s p m d  over a longer porlod. %. study reglan in 

thQfo-r dietdct, compridx& lllerthur end RCl.@m++ +ales, i e  characteti- 

sed b y m o d e u m t e l y s l o p e d ~ s w i f h l ~ ~ e o d l . ~  . ThepaddyMeldsb 

& ~ a r e ~ l a r s d s ~ f ~ t h e b a c k w a t e r a a n d t h e s a ~ t g p e a  

found here are peat or 'kari' euxl all- eoils. These fielde lyltng 

revoral feet b e l o w  ths sea l a ,  a m  sulmterged drrring w#rsoar; before 

sowing fha fiedds are dewatered, Pal@& i s  canpalativdy.more fav~uZt~blp 

~ a o v ~ a  vlth irrigation fwi~t i e s ;  the two r ~ a g e 8  inclded in.. thi. 

etudy fall within the ambit of same m e d i a  and rmjor i-tian prpjeofa. 

However, cultivation operatione cOntinuscOntinus ta depend on the mon8o6ns. 6 / .  

~n tbo caae of kttmai, the c b a ~ a l s  s u r r o e  the m k s  fields 

are alw at a highor lewd. and wafer can be let into the field w l r e n w e ~  

needed. lhever, the entim network of bckwatem and c~nalu  amud tbe 

paddy fields i s  o p  to arr'l.tn(ty intrusion once the North Brst Ebn6oon 

r d e o a n d  thedirectionof theflow infothe seais c~porsed. *of 

aute- aramd the ' p r d a e x a m a '  (blocks of padas fielde ), which are 

repaired every gear, i s  another r b k  involved in paddy cultivakLon in 

are gmsm, but the firat two together covetr 9 per cenf of- axma 

uder  Irice, h BWtarnd am to tam crrops a m  ndsed; t b  Raja i6 the 



dominant crop, a-?d er second crop is  nrised d e p d h g  upon the locatiicn 

of the ';>adasekhad and t he  weather. During the pee@ of the r m y ,  

i n  both the &attanad villages, Rmjo and Virippu were reported by the 

cultivators. The average density of pqulation is  ralatively low ix 

Palghat district ,  and the opwsite io tnre of Patkmd. The average let-e:. 

of l i terecy f o r  the stuly re@& in Pal@at ame t o  about 52 percent in 

191,  a8 against litt;Le w e r  74. percent in Xut+md. In both the regions, 

tho ra%e of woljter p a r t i d a t i o n  was h w ,  36-37 per cont, acco* to 

lr;'?l census. h n g  those reported as waxkere, agricultulal labourers 

ccnstitvted n high pmportion, about 56 por cont and 69 wr cent in tihe two 

study regions from Falghat and Kuttanad respectively. 

Two Census v i l l n e s  each were selocfed purpdsively fmm FbQhat and 

Kuttamd, k i x p i q  in viw the importance of rice cmp, socio-cultural back- . 

$round, and infrastruct~w fac i l i t ies  such as irriggtion, cooperative crdi+, , 
extension seruices, etc. MLtivcttcr households were selected by stratified 

rznCom sarrlplinE; tho totsl mber of f p l a  cultivator households cam t o  

317, of w h i c h  140 belonged t o  Pal-t m d  177 t o  ~utknadd: 

Table 5 shows the conposition of lanii holdings in terms of wet 

(pddy) a d  dry (gnxden) lands. Ck; the civornge, almost nine-tenths of a 

holding camprises wot h d ;  the axrtent of wet lnnd increases w i t h  aim of 

holdings more than that of dry land. The size distribution of sam$e hold- . 
ings is giver. in Ta\jle 6. T& average sine of h o l d i n g s  ,m=q from 4.9 

.acres in hthetharn to 6.3 acres in Kainakarg. & m e  i s  f r o m  6.9 acre 

* Aftor complete enumexation of the operatioral holdings, they worn e m t i -  
fied into diff orent size gm$s. Fmm each s ize  emup, certain proportion 
of sample were drawn a t  nudam, the pmportion varm fmn emup to 
emup; the pmportion being l a q e r  for  size gmqd vith smaller n m h r  of 
holdinga in the list. 
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in the lowest s ize  class ta a lit-tile wer 25 acres in the top size class 

in  the latter O g e .  Though the dispafity i s  a b i t  narrarer in  the 

other three -gee, still 'it ia considerable .there also. It m y  'also 

be noted that tho share of land 5.8 out of pmport;ion to the number of hold- 

i n g s ,  espedally in the two & m e  s ize  gkupa. Mom about ineqmlity 

later. 

As for the ~ . a t ~ t u s ,  the arknt of t&cy used to  be gmater 

in the Malabar districts than i n  Tmvancom and .Cochin. Accol'ding ,to a 

f i e ld  s m e y  conducted towards the end of l%(ks, the pmportion of omem 
... 

ciiltivators to  the to ta l  raunber of households (hcluding landless house- 

holds) camemto 10 pw c 6 n t . h  Wbar and 18 per cent in  ICuttanad; the 

and Ktrttanad respectively. Y the mid sixties, leased-in .as a 
. . 

proportion of total w e t  land worked out to 46 percent i n  Travmcom, 73 

situation in the late  sixties, observed that in hlghat distfict, . %he 

o v e u w ~  majority of cdtivators a m  cusfonrary Venrmpathaitars; on the 

whole, about 60 t o  70 4 percent of tho I;md in-  the distxict  is currently 

of 1964, which offered. 8ecurLty of tenures on al l  t m m t a  and pmhibited 

T.C.Varghese, APraxkn ead Econolbic ' ces . ' Iad Te-3 
&I K e r u 0 - 7 % Q ,  Allied RmUehers, l V W 3 ,  p.761, 



eviction8 except i n  case of a cowt order showing adaquate reason. Amther, 

the  1969 d t  of the 1% Act practioally abdtished tenancy. This 

i s  t o  som exbent reflected in the data thrr,wn up by our survey. 

The tenurial status of the 

Evidently, the vast majority of 

Pure tenants are t o  tally absent 

village there are 

. holds, the d e n t  

mixed category of 

just two p m  

sample cultivator8 is presented in Table 7. 

the cultivators a m  owner-cultivators. 

i n  three villages; and even i n  the fourth 

tenant farmers among a sample of $4 house- 

of lad leased-in by them being less,thzn 2 acres. The 

owner-tenants is preoent in  a l l  the a g e s ;  the average 

area under .these holdings i s  found to be larger than that of owne~ult ivatos .  

A8 tenancy stands abolished fmm the begitmine; of the early seventies, the 

category of owner-cuwteranta presumably represents M o r a a l  arrangemnts . 
Anybaw, it b-s out tho fact that, as of before, one has t o  own soma land 

i n  order t o  be able t o  lcx~so-in any Mt of it. 

The degree of i n q u d i t y  i n  the  ownership of land and other assets i s  

brought out in Table 8. It may be seen that a t  Bltsthethara the top ded le  

of households own about 39 percent of land, as against l e s s  than 2 percht  . 

of the land with the bottom d d e ;  the distribution of land i s  mo* skecred 

i n  the other three villages. By and large, sthe degree of hoqtrelity' is . 

greater in respect of e l a n d  than of-.oth_er fern assets (See also Table 9) .  







W e h d  Non-land . p - a  ,l?i.na?oW 
0. C. assets G.C assets G.C. aasets O.C. 

TJill~ge 

CC = G i r d  Coofficiwnt. 

III. & ~ t j o n  lbtes. of HYVs 

- 
(3 . )  1% has been hypothesised that the ~ t + s r n  of adoption of tkl3 

. . 

nw seed varieties takes the fonn of an S c w v e .  l i c c o ~ , t o  this h j p  

thee8 w i t h i n  an area, o d y  a small proportion of farmers first M e  to 
. . .  ..-.. . .  3. 

the nev .st%ds; their dispersal encouraqes through a d-nstrntion effw% 

an 3 c c e l ~ t i o n  of new adopters (fomerly of vait-and-see msses). .PAL. 

this stage, there is a graduel leVeUhg-off at the top of the S-cumc, 

w b p  strcrgglers slawly corn to practice, but generally learing a sn l l  
* 

7 f.1 
-l- minority which is aither unable' or unwilling to  take up t h i s  innovatic;'.. 











. It may be not& that, the ontiro arm ~ m n g  the sample holdings under 

Vidppu in the two Felghnt villages is mwn to HYVa; during the Punja 

soason, HYVs cover the total arca i n  one of them and about nine-tenths 

of the area in the othur village. Tho proportion d u b g  MWdakan, a major 

paddy season here, i s  comparatively loss, It ,however, needs to  be noted 

that  tho  cowrage of tho HYVs among the' sample holdhgs in these two 0- 

ges is  f'ar groator tban the d is t r ic t  avtimges as mported i n  t l ~  official 

sta ti s t ic  s . In' tho Wo vil lagee of Kuttanad , only aSo c mps , viz, , Virippu 
and b j a ,  were raised during the refcrehce period;. of these, Punja is  t lm 

i .  

main crop. In one of theso pilLagos, HYk nccoynt for  almost the mtik 
area during both these scaaonst ia the second vllhge, the percentage cf 

ares rsder HWs i s  a 1ittJ.o less, In Table 12, wc givc the distribution of 

area under the -three categories of sea3 varieties among holdings of different 

size groups. We do not find any consistent differences in the adoption rate. 

as betwan c d t i m t o r s  of .cliff cr-nt strata eitbr. 

(iv) Tho area u n d ~ r  diff oront seed varieties gmwn in the w e  

holdings i s  shown in Table 13. Quite a f ow HWs a m  mportd i n  the study 

areas arch as lB3 88 its variants, Jaya, Triveni, Jyothi, Bkeoori, Rohini, 

major somom, Virippu and Mundakan, while TIYveni has the major share, of 

a r m  d-ng Rmja. In Kuttanad villagas, Jyothi and Jaya together account 

- 

QOf these 'HPVs Saya, devaloped at the- &?&-India Co-ordbatod E c e  Improve- 
ment Pro j e d  (UORIP), Hydorabsd, i s  cmss between TN( I) an2 TI41 ? 

1201130 day' s duration, it has  qualities of wide adaptability a d  high 
stable y i d d .  The SdLd ptmU is  put a t  8 tonnos of dry paddg..per 
hoctaro. bbsoori (hyang Ebes 8@xTaichung 65)  i s  tallor than m, a.7d 
wall suited for  deeper soils with poor drainage. Its duzration i s  140 dczys. 
This variety is recammaded for problan soils whore IFE4, Jaya or Aswakl-ti 
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varieties i n  % k ~  two rcgions ruf'loct the cropping seasons, consumer pre- 

f erence and .price differential, straw yield, otc. It my also bo noted 

that N I V s  continue t o  occupy a s i w i c a n t  proportian of the area, ospo- 

ciaUy i n  the Palghat rogion. Tho NIVs are charactorised by fine, locally 

preferred rice and hi@m straw field. 

seed rnrrletios .is the y i d d  rate. k had earlier rderred t o . ' t h ~  lower- 

t ~ ' e x p 0 c t e d  yicld rates af HWs in the State' as  a whole. Bat, then, 

Pal@& and Kut-d a m  c&rativel;y moro favmxkbly endowed regians . 

stdy areas m joyed favou~blo  cont\it,ions during the year under survey, . 

1976-77. Kdtana(l  was f f imm dm--3ht conditions, which affected many ' . 

parts of Uoppey d is t r ic t  during Vtrippu season; the Mundakan and PrPl jQ 

contd., , 

may not perfom w&. One weakncss of tksoori is (PTB 1 5 x k2lnapurtlit ) has 
been -developed by the Rice kswrch  Station at Pattad& i n  Kern.  It is 
a short duration seed, 100-105 days, its yield potential is  placod a t  6 
tonnos of paddy. This vafiety i s  susceptible to  certain disoasos like sheath 

' blight and blast. Jyothi (PTB 70 x II8) also dwelopad by the TRtambi Rice 
Rosarch atation i s  a short duration crop (1C5 days). It has a record of 
consistently high yidd,  on q e r i m m t a l  station, of around 6 tomes of paday. 
T h i s  variaty is  said to bo resistant to blast  a& t o  show f i d d  to lomce t o  
brown hopper. 

The ebovo descfiption of the gaetic charactaristics of the seed,valie- 
t i e s  i s  basal on some notos supplied by Dr.R0Go@lSsh~, Centre f o r  Niter 
Resourcos Development and knagemerrb, and Dr. K.N.?pmasmderan Nair, Kerala 
State Planning Beard. 



crops ktore reported to be good throughout tho district. minfall 

and crop conditions wore higuy favourablo for a bt;nnper cmp, in all 

taluks of Palghat district.lY Against this background let ua undacmho 

the .yield rates of tho new =&ties among the s a m e  holdings. ' 

(ii) The averago yield ratc seems to range f h  2200 kg.. ta 3600 kg. 

of paddy per hectare amng the four a g e s . *  Thid cannot be consider& 

ties and the comparativdy favowable envimnqntal and wikther conditions 

that.were obtainad during the l ~ f c k c e  pa*. Tho estimated yidld,potrm- 
. . 

tials of Jayci, Jyathi, Trivsni, o h .  are i n  the range of 6-8 tonnes per . 

average. Now l e t  US see how tho HYVa ccgbmm with 0th.m soed varlet5es. 

-be data an yield wore collected by recall method; hov-r, the m&ry 
lapse is apt to. be loss  as tho invostigcrtora were in constant contact w i t h  
the respondents and tho time interval was short. Still,* rpported yield 
might contain a margin of ormr.. . 



It my,bo n o t d  th;lt in two of the b p s ,  onu in 2dgh7t ml 

tho o t b r  in K u t k ~ ~ d ,  Nationally h p m d  'Jrrriotioe (NIVs) lmvc a~xccrYL1.y 

out-yiddod m s .  fho &ti- h p m d  Vnri&ios s w d  hcra coq r i cc  

mlq, CG20, CO-25, 40-29 d some earlier breais af PTB v a r i e t h ? .  

h a thin? vi l lago, t h s  yidd mto of IWs is higher than NXVs, but by 

only 17.5 pa cat. Thm, notwithatanding th M t a t i o n s  involvd t l io  

conp?rison - thanks ta tho limitod number of observatione on NWs - t"50 

yi? ld  mtw of %i!8 do not omerge a6 quite high. 



consistently &bit n &onE: bias in favour of large fanners.. S-qg 

obserwd : ~t w a d  thst ~ w . 0  the-5 is' w i a . ~ l c o  mg@s.a. 1. 

s r ~ d n n t i , ~  v&s~lfng of tho bmtmo mati&, tho c o e t d c t o r y  f i d i q c  

of his own imrastigntion, bog fomihites tho follovlfig; hypothesis for thc  

i n p c t  of a m c u l t m  tmsiticm Uko tho green mmilution: 

at the ~ t c r g u ~  tho int&naSc adwtag9s of scnle are 
not u&p.rtqllt, thoso bOcRme incruasingly impartru2t avcS t im :.IS 
thoy enable t4e big fermer to mintain hi& irxvesbnt and grofi1r 
rates. This .Wo-stago pmce8s i q d i o s  that i n  regions .whdiz;, the 
f omos of tnulai?5xm are racont, tho fir& inprct i s  t hq  di~apps-i?~:::~ 
of tho txaditioml inverse rolrttion. At ,,a later stage, hawovor, %hL? 
tho scalo adrmntnges df biggar fenae opemte for a. s u b s k n U  Lws-f!: 
of time, thorn i s  a tmdolcy for  tho rola.tion fm tum positive. w l &  



The svcm ge y i d d  rntes among the holdingo of different size dlasses 

are preaeutod in  Table 16. 

Table 'I& 

area aown in three ouf of six cmpe in Palghat O g e s .  On tha other 

hand, in me of the, two K U t m  villages, tho= is a negative comBfation- 

bcrbseen y l d d  and a m ,  but it i s  not significant. In the case of fhe 





ttodly, the rospanse of tho new vm5etics t o  dosot of fortilizer, espmially 

to rimpond posi%ively ta ~pplicntion . .  . of . . -ni$mgen fertilizer beyond 120 kg.1 

t h i s  d e g m  of msponso requires favoumb2e physical conclitions including 

heal-soil (in t c m  d plant nutficmts, so i l  strkture hnd ~texturo), 

adequate and controlled water supply, and Q ran@ of bmpemture and sokr 

=diction to suit %ho different phases of tho gmwth cyclo. Lw& 
'_ . 

other hand, theso sods ,  resp&d nq bottor, am? mmetimos cppn uorso, t~ 

forti l iaor application t1-xm lcml vr?ri6tios, if favourtrblo 

unvimmntal conditions are not obtained. 

a h l n e r ,  Scimco Ma Agricultural Pmduction, QU. cit. , p.14. 

W., Qmptsr V. 



(ii) .Nitrogen input among the  sample holdings ranges f r o m  72 t o  

118 kg./ha. (!Table 18). [~ i t rogen  dosage reco-ked by the Directorate 

of Ectmaion E3ucation, Kexala Bgficdtural University, has been &kg./ 

.ha. fo r  high *el- short duration variet ies in, the uplands and 70 and 

90 kg Jha. f o r  high yielding shbrt duration and- medium duration variet ies 

r6spectively i n  the wet landsOa It may be recalled (Table 13 ) that the 

leading HPVe to the :.ample holdings in the tuo Palghat villages during 

the  reference ywm were Jam, T r i v e n i  wd  hsoox5; of these, the f i rs t  

two m y  be categorieed as medium duration (95-115) days crop, while the 

l a s t  one is a long duration. (125-140 deys ) crop. Among the Kuttanad 

s a q l e s ,  Jaya and Jyothi (110-115 days) were the main HWs. The applica- 

t i on  of nitrogen i n  the :Palghat holdings, 76-78 kg./ha., my therefore 

be considered t o  f a n  a ! l i t t l e  short of the mcommended dosage f o r  medium 

duration var iet ies,  whereas i n  the  case of Kuttanad holdings the actual 

input, 87-118 i s  higher:  US, the nvemge level of nitmgen input on our 

aamgLe.ho3.dings is  f a i r l y  close t o  the recommended dosage. 

What has been. t he  response of yield t o  nitmgen doage'among our 

sw:e holdings? Table 3 9  shows the levels  of yield corresponding t o  

diffemnt levels  of nitrogen application. ,The variation in yield as 

the level. of nitmgen input increases i s  found t o  be erratic; that  is, 

there i s  apparently no systenrafdc association between nit%= input and 

g i d d  rate. O f  course, yield response to nitmgen also depends on the 

- -. - 
& Directorate of Bctension Educafion, P a w  of Practices Recommendation, 

Kerala Agricult-1 Wvers i ty ,  b u t ; b i ,  1 9 5 ,  p.6. 





Nitrogal Mmddcan 195-76 - Pun3B 1475-76 vir5pr)u 1 YE-76 
*t lev* N O  of Average yie- fi. of Av 
kg &a* T No. of Average yleld 

holding8 ld of paddy hdd- ~ i e l  of hold- of paddy 

ings p ~ d d ~  ings 
Kg */ha Kg Jha Kg&. 



bf yield t o  NPK dosage we themfore fitted the following responEe function. 

+mNPK +la 

Froxu Table GO it can ,be sea that,  ban5ng a few caeee, the coefficients 

estiPmtsd are iasi@fi&nt i n  almost every case. I? values an d s o  not 

high at ell. This does .not warrant the infenuure that t h m  is no positive 

response t o  NPK application amang our sample holdings. After all, the 

response of the ,HPVs t o  NPK is  ;a fmMct5an of variety of physical and 

endmnmental. factors eueh as contmlled water supply and dr-, mlar 

radiation, etc. 

(ii) Of theee, the quality of irrigation ,is a cnxcial 'dete-t 

of nutdent intake and @old. B r w d l y  speaking, .timely and .adequate wafer 

supply is not available ever i n  the two Palghat vlllages"tholgh they are 

w i t h i n  the ambit of some of tho mrjor irrigation pmjecta; the situation 

i s  evm m r e  precnfioua in the Kuttanad villages whm the water m e s  

are subject t o  sakhity intrudan'durbg certain months,+ Iack of pmper 

drainage is. an m y  serious pmblom i n  these aX'e~8 whore the rice 

f ie lds  get flooded during tho monsoons; the problem 5s more seriow fo r  

the  HYVs that ' m e  short st-. . The mrin paddy sermons in Kemla be* 

linked to the Southaest and rJ6rth-st monsbom, haze cloud woad adversa 

affeot solar radiation which is a c r i t i ca l  v a b b l o  duxLng the repduct ive 

sfage. The eoil status of the Euttmad trillages is not' quite healthy; they 

ape characteq@ed by euccoss of acidity and salt contmt, md def%ciency in 





i n  m e .  % soiL status of the szlected v i l h g e s  Palghat seems to 

w be better. 

( iv) The attack of pests and. diseases i s  perhcps the most serious 

th rea t  facing the new .rice variet ies in Kenla, e s p e c i u y  so i n  one of 

tho study areas, vis., Kutto?&d. Of l a t e ,  the gr;lvit'y of the  problem has 

asm,ed more serious dimensions - in €ems of frequency, scale and extent 

of damage. W e  the genesis of the problem can bd traced t o  the envimn- 

mentnl- conditions, &anges i n  the c.mp variety, c,mpp% pattern *d c d -  

turd. p e c t i c e s  my have c o n t r i b h d  . . t o  i t s  accmtmtion. "The warm humid 

climate prevclent during the cropping season i n  the troct i s .  congen+d f o r  

the multiplication cad spread of different  pests . .  and . diseases of rice.. 

The yigh yield eriviroment involving a dense canopy, increased use of nitro- 

gen & other w p t s ,  gave rise to more pests and ,diseases. : In general, 

the hem-amrironment beneficial t o  the crop was a l l  favourable for  the 

pests  and diseases. I? Tho physiolo@ml Bropert i~s,  of the new variet ies 

viz., short &an and high tFUering mte, provide $hick canopy, which i n  

turn  increases humidity and teirpe.rakPe in the micro-environment of the 
. . 

plant -. ,an i d d  climate f o r  the multiplication of insects. . Increased 

application of' f e r t i l i z e r s  further.  .enriches the canopy of plants, and thereby 

the  f e r t i i i t y  of insects. Photo-insensitivity has destmyed traditional 
I 

cropping pattern leading ,to continuous cultivition ind, t h ~ e f o r e ,  contimmus 

food supply fo r  the insects. Higher dosages of insecticides in the process 

wOperational Research Project on Integmted Control .of. Rice Pests in  
Kut-d, iC'enlav, Ker& & r i d t u r n 1  Wver s i t y  and Department of 
Agricvltum, Govenvnent of brala, AnnuEll ikport 1579-80 (unpub~ishd). 



have contributud to wiping ovb. dll. natttral enemies of pests such r.s ,"lags, 

iaaocta ,  fiah and fo some caknt coon spiders. It is also observed thzt 

in the caseof tm&tioW pz;riQtio~ the attack of posts wed to be i n  tha. 

mrly strges of plnd growth - the vegetati~ stcp - and did not pewist 

in  the later, reproductire, 8hg'es; b d  Wifb m 8 ,  tho pests, beauso of 

f o m e ~  mse them .is grontsr &se of entry into ttre fYold for plant prate- 



P-other roleted pmblm i s  *e intensification of weeds irl 

r e c a t  yecrs. The changes in the c&pine pattern and cul t imt lon pr?.- 

n- ct icos  xontionod, abmo m y  k v e  also a bearing on this phenomenon. w e  

fact of the matter is that  tho situation results in competition betweel 

rceeds and tho dmrf paddy f o r  p l m t  nutrients, moisture, evan sunlight. 

) 'The Feqonae on the prz df eiLivators t o  intensification of 
a 

~ Q s t s ,  diseaues Old woe& b s  been thc infens'ifiootion in ths application 

cf plttnt pmtccCJion mtorinls. !?he indiscIeiminnte app l i e t i on  of the in- 

sxticidss, esticides,.w~eclicides, otc. psss serious health hazards 

,I::< c d ~ g L c t i L  problaas, especially so in the Kuttan~d regions. 

e 
ke cf 1 C/78-75, nozrly one and c half decade after t he i r  introduction, 

: %he H!irs h~c! s p w d  t o  just a l i t t l o  w e r  ono-tllird of the area d e r  

rice i.11 Kc&. Thc y i~1r . l  ra te  cf t he  new seed wxioties, though s l i g l ~ t l y  

nighor than that of local vtzrieties, does mt C C ~  anywliero near w h t  i s  

chimed to bc tbir g a c t i c  potential i t ies  o r  ronlizod elsewhom; 

f urthor tho yialds aro rarked by o. high dogme of fluetwition. The camp+ 

mt ive2~  low f i d d  m y  k v o  6 bearing on tho low rate of adoption of IMT3 



On the otJer hand, t he  =to of .adoption ~f KPV8 by the sap10 

cult imtors  was fcund to be quite high, !l!his. is not sur$rising in that, 

tho study areas a re  in twc ccrmpemtively favourably .ondowed mglons, 

Palghat d Kutttmd, the traditionel 15ce bowla of firala. Hwuver, 

high, !Che y i d d  rates do not ahaw any significant, positiveq association 

with dthw size of holdings. or  NPK ap$icafion. Tho cultivntorr, i n  

these prts .havo a compazatively high degree of knowlodge, awirrmoss 

and recaptivity t o  modern cultivation practices. Tlm, tho acphmticn 

for tho r&tivvoly low yield sates of tb ncw varieties may be i n  tho 

not too favcr~di le  physical and envimmental conditions. Bb p m i c d  

condition8 wendor an environment conducive to the ijenosis ard s p ~ . d  

of posts m.d diseclses. The new +co varieties 4 tho a c m w m  

charqps i n  cropping season and cultivation pmcticco b v o  ngg~~,tmtcr? Chu 

oxtent snd intensity of the attack of posts an6 diseases. 

Tho spread of tho nw vafitttius, a s  it hns occurrod i n  those, otix$ 

aroas, has radically altorcd tho situation. Ctiven tho onvi rmxdr2  

conditions, the response of yield t o  fortiJizer i s  lw. Thc physiu- 

logical properties of the n w  seed vadoties  nccontmtcj the inci&r,x+ ..: 

posts and diseasob. !he high und &sing prices of fertilizer and >ic: ) 



;>rctoctior, r.czborinls push up tho costs of p d u c t i o n .  Wh~lesab adop- 

ticjn cf XYV3 soems t o  be slojrly leeding to tb total elimination of 

r o n  r z 5 s  . All -those togcther woad reduce the options 

beforo thc cultzivators. If the foregoing r s s e s s d t  i s  corbc t ,  the  

rice economy i*1 the  study rogions is caught i n  a palrndox of moderni- 

zation w i t h  out comnonsurnte improvement in not mtwns. The futuro 

ct: tno HYVs prr..gr,?mc woUd smm t o  doperid upon fresh effor ts  and breed- 

inc nets* m1Seties t o  suit the  local  conditions and' constraints. 

?inclUy, s woxd of txution : the  study pertains t o  orily two 

r~ :~6ons ,  Palghat cad Kuttmad, and these ragions do not reprasent the 

s p o c t m  of r ico growing situations . . in Kernla. Tho conclu- 

 ions dram from the present study are not necessarily applicable t o  ' 

tho ontirc r i m  ecmony of tho Stato. 

21 Docombor I S 1  . P.G.E. Ihniksr 

The peps inccrponttas pert of tho findings c.f a atudy on 
the ~dopt ion of HWs of rico in h l g b t  and Kuttanvl, two 
principal r ico g m r i n g  ~.t?gj.ons in  KoIslc. Tho study, jo inay  
.laircrkJca w i t h  Prcfossor Jcun .Yor.cher, r;ns spcmsorod by tho 
Indicn Council cf Scc5.d Scionco lbsarch. 

Tho author i s  gmteftil t o  tho ICSSR f o r  the gonexus finnncial 
support f o r  the conduct of tho study. Tho m t h o r  is a 3 0  
thnkful to Professor Mmchor f o r  tho opi1or5unit.y this 
c ~ l ~ b o m t i v o  effort.  S r i  Chandan :.lukhorjccl s help at all 
stages in urn condnct of tho study, ospocially in cmputution 
and d y s i s ,  i s  grently npprociated. Tho author benefitted 
a groat dortl from discussions with the mser.rch tean i.WcP~od 
in thc Opomtionnl Tiesearch Pmject on Intogated Contml of 
Rice Pests i n  Kuttamd. HQ is a lso  gmteful t o  Pn)fcmor 
A. TJ~id3zmt& and Dr.Ir, Coplakrishnrul f o r  t he i r  comnonts and 
s ~ o s b i o n s  on an earlier draf t  of t h i s  paper. Thora is, of 
course, tho ysual disclaimer. 
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