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CHAPTER - I 

I N T R O D U C T I O N  

Technological changes are one o f  the most s i g n i f i c a n t  

forces which have a1 tered the s t ruc tu re  o f  the ag r i cu l t u ra l  

production process. I n  the  developing countr ies, the  physical 

and value p roduc t i v i t y  o f  farm resources are changing 

continuously due t o  the  adoption o f  modern innovations. 

With the in t roduc t ion  o f  new techniques o f  production, 

production functions have s h i f t e d  upwards. Increased 

e f f i c i ency  of resources has contr ibuted t o  the soc ia l  and 

economic development o f  the  developing economies. 

Technological transformations have he1 ped t o  reduce 

the marginal cos t  of output. This change can occur e i t he r  

by the  employment of the ex i s t i ng  input  bu t  i n  d i f f e r e n t  

composition o r  by i ntroduci ng new fac to rs  o f  producti  on e i  ther  

by rep lac ing t he  o l d  ones o r  simply through addi t iona l  inputs. 

Technological change i n  e i t he r  case i s  associated w i t h  s h i f t  

i n  the production funct ions representing the technical  

re1  at ions between inpu t  and output. Thus ' "technological 

change can be broadly defined as a change i n  the parameters 

o f  a production funct ion r e s u l t i n g  d i r e c t l y  from the use o f  

new know1 edge. 1 

1. Stout  T.T. & Rutten.V.W., "Regional Patterns of 
Tecnological change i n  American Agr icul ture",  American 
Journal o f  Farm Economics, Vol .XL, No.2, May 1958, 
pp 196-207. 



Technological change i n agr i cu l tu re  can be c l  assi f i ed 

broadly as labour -augmenting changes and land-augmenting 

changes. The former r e f e r  t o  those which increase the 

marginal physical  product i  v i  t y  o f  labour by the in t roduc t ion  

o f  machines i n  farm operations and the l a t t e r  cons is t  o f  

i n t roduc t ion  o f  new o r  improved inputs  which increase the 

marginal y i e l d  o f  cu l t i va ted  areas. The adoption o f  these 

changes i s  no t  uniform a t  the  farm l eve l .  It i s  a complex 

process which i S governed by many soci o-economi c fac tors  

r e l a ted  w i t h  t he  adopters. Thus i t re fe r s  t o  a change i n  

pract ices w i th  the  adoption o f  improved farming technique 

and innovat ion over t r a d i t i o n a l  farming . The essenti  a1 

ingredients o f  such techni ques i ncl  ude use o f  improved var ie ty  

o f  seeds, f e r t i  l i sers, assured i r r i g a t i o n  water, pest ic ides 

and improved implements. Mechani s a t i  on o f  ag r i cu l tu re  i S 

another technological  rev01 u t i  on i n  the  f i e l d  o f  ag r i cu l  ture. 

Ind ia  has made considerable progress i n the  devel opment 

of ag r i cu l t u re  since the  beginning o f  the era o f  f i v e  year 

plans. Between 1950-51 and 1992-93, the gross cropped area 

increased by 40.5 percent and gross i r r i g a t e d  area went up 

by 193 percent. S i  gni f i cant development took p1 ace from 

the f i f t h  p lan onwards i n  the ag r i cu l t u ra l  sector because 

o f  the  new strategy ca l l ed  "Green Revolution". I n  countr ies 

l i k e  India,  the f i r s t  feature  of ag r i cu l t u ra l  supply planning 

was postulated as a r e a l i s t i c  estimate o f  land as a binding 



const ra in t .  A1 t e r n a t i  ve methods which introduce l and 

as a binding cons t ra in t  i n  an ag r i cu l t u ra l  p lan were advocated. 

Since t he  new technology on account o f  the  photo- insensi t ive 

h igh y i e l  d i  ng va r i e t y  seeds permit ted shorter  durat ion crops, 

t h i  S f ac to r  permit ted fur ther  i ncreases i n cropping i ntensi  t y  . 

It i S probably co r rec t  t o  argue t h a t  Indian ag r i cu l t u re  

i s  now moving on a growth path over 3 percent compound growth 

r a t e  per annum i n  foodgrainS. Area growth i s  now less  than 

one t h i r d  percent o f  the p1 anned leve l .  Therefore almost 

the e n t i r e  growth of output  i S explained by expansion o f  y i e l d  

which had resu l t ed  by the  adoption o f  new s t ra teg ies i n  farming 

a c t i v i t i e s .  The area covered under HYVs o f  foodgrain seeds 

has increased from 1.9 m i l l i o n  hectares i n  1966-67 t o  75 

m i l l i o n  hectares i n  1995-96. Also the  consumption o f  

ingred ient  fac to rs  l i ke f e r t i l i s e r s ,  pest ic ides,  insect ic ides,  

machineries etc. has increased over t h i s  period. Thus t o t a l  

foodgrain production has rose from 50.8 m i l l i o n  tonnes i n  

1950-51 t o  185 m i l l i o n  tonnes i n  1995-96, showing an increase 

o f  270 percent dur ing the period. 

I n  Keral a Economy, primary. sector had reg is tered e i t he r  

very low growth ra tes  o r  negative growth ra tes dur ing the 

l a s t  three decades. As a r e s u l t  o f  the s t ruc tu ra l  changes 

t h a t  had taken place i n  the economy, r e l a t i v e  share o f  t h i s  

2. Economic Survey, 1996-97. 



sector began t o  decl ine. With a per iod o f  t h i r t y  years from 

1960-61 t o  1990-91 r e l a t i v e  share o f  primary sector i n  n e t  

domestic product o f  the s ta te  decl ined from 55 percent t o  

29 percent. Agr i cu l tu ra l  crop production which i s  t he  most 

important s i ng l e  a c t i v i t y  accounts f o r  near ly 94.31 percent 

o f  the  SDP generated w i t h i n  the  primary sector. 

Agr i cu l tu ra l  sector o f  the s ta te  economy had passed 

through three stages i n  terms o f  growth rates.  During- t he  

f i r s t  phase (1960-61 t o  1975-76) ag r i cu l t u ra l  production, 

area and p roduc t i v i t y  i ndi ces i ncreased a t  the annual compound 

growth rates of 2.9 percent,2.3 percent and 0.6 percent respect ive ly  . 
The second phase (1975-76 t o  1985-86) i s  usud l ly  termed as 

the per iod o f  l ag r i cu l t u ra l  stagnation l because the annual 

compound growth ra tes  i n  ag r i cu l t u ra l  production, area and 

p roduc t i v i t y  were found t o  be -2.4 percent, -1.5 percent and 

-0.9 percent respect ive ly  . During the t h i r d  phase 

(1 985-86 t o  1995-96) t o t a l  cul  ti vated area and a g r i c u l t u r a l  

p roduc t i v i t y  have shown posi ti ve growth ra tes .  

With respect  t o  the  foodcrops, Rice has a s i g n i f i c a n t  

r o l e  i n  the s ta te  ag r i cu l t u ra l  economy since i t accounts 

f o r  more than 98 percent o f  the t o t a l  foodgrain production. 

But the per cap i ta  d a i l y  a v a i l a b i l i t y  o f  domestic r i c e  i n  

Kerala has been decl ined from 162 gms i n  1961 t o  97.15 gms 

in 1991. During the past two decades, the gap between 

i n t e rna l  production and requirement o f  r i c e  i n  t he  s ta te  
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has been widening. A t  present more than 75 percent o f  the  

Sta te 's  r i c e  requirements are met through imports by p r i va te  

t raders  and through cent ra l  allotments. 

Several ag r i cu l t u ra l  development programmes have been 

designed by the s ta te  Government dur ing the l a s t  three decades. 

Most o f  them were f o r  the development o f  paddy sector w i t h  

a view t o  increasing the area under paddy and t o  augment i t s  

p roduc t i v i t y  by the adoption o f  modern s t ra teg ies i n  farming 

practices. In tens ive Agr i cu l tu ra l  development programme 

( IADP) o f  1960-61 , Intens i  ve Paddy Development Programme o f  

1971-72, Group Farming Programme o f  1989-90, I r r i g a t e d  

Programme f o r  Rice Development o f  1994-95 were meant f o r  the 

development o f  paddy c u l t i v a t i o n  i n  the state.  I nsp i t e  o f  

the execution of these programmes, paddy sector o f  the s ta te  

has been showing dec l in ing trends i n  area and production 

since seventies. 

1 .l  Importance o f  the Study 

The new strategy adopted i n  mid-s ix t ies  has played 

an important r o l e  i n  the growth o f  foodgrain production i n  

the Indian economy. But i n  the s ta te  economy, foodgrain 

production showed a marked negative growth r a t e  due t o  the 

d ras t i c  dec l ine i n  the area under r i c e  since 1975-76. But 

the p roduc t i v i t y  of r i c e  has been considerably increased dur ing 

1965-66 t o  1990-91 (i.e. from 1243 Kg/Ha t o  1942 ~ g / ~ a ) .  



So i t  can be argued t h a t  the increase in productivity was 

the result of adoption of HYVs and other modern inputs. 

The area under cash crops and p1 antati ons, particularly 

under coconut and rubber has been registering rapid growth 

against the sharp decline in rice area. So within the land 

constraint, agricultural growth must come primari l y from more 

productive utilisation of the existing land area. This i s  

possible only by the indigenous use of modern inputs and 

adoption of new farm practices. Thus the questions which 

naturally arise a t  this point are "whether the farmers have 

used a right composition of the complementary inputs with 

HYV seeds t o  uti l ise effectively the potentials of the new 

technology ?"  and " i f  not, wha t  are the factors t h a t  have 

been resticting farmers from doing so?". No such deep 

attempts have been made regarding these questions in state 

agriculture. So, t o  f i l l  this gap in the agricultural 

research, an attempt i s  made t o  get an overall picture of 

the level of adoption of modern strategies in state 

agriculture. The intensity of adoption of modern farm 

practices and the problems faced by the farmers in the 

adoption of new methods have been analysed by taking a sample 

from Trichur District. The analysis i s  concentrated on the 

most important food crop ' p a d d y t  and cash crop 'coconuti. 

1.2 Objectives of the Study 

The specific objectives of the present study are : 

1 .  To discuss the extent and magnitude of HYV technology 



t h a t  has been adopted i n  agr icu l ture .  

2. To measure the  i n t e n s i t y  o f  adoption o f  various improved 

farm pract ices and t h e i r  combinations based on sample. 

3. To analyse the impact o f  socio-economic fac to rs  on 

the l eve1 o f  technological adoption. 

4. To examine the  impact o f  modern technology on Resource- 

Use Ef f ic iency.  

1.3 Data & Methodol~ogy 

Data 1.3.1 - 

The present study i s  based on both primary and secondary 

data. Primary data i s  co l lec ted  from Tr ichur D i s t r i c t  f o r  

the normal year extending from June 1997 t o  May 1998 using 

a spec ia l l y  prepared questionnaire which i s  given i n  Appendix 

(4). Deta i led procedure o f  sample se lec t ion has been given 

i n  Section 4.2 and re l a ted  organogram i s  presented i n  Appenxix 

(2).  Also geographical map o f  Tr ichur D i s t r i c t  i s  given 

i n  Appendix (1) .  

Secondary data has been used t o  get  an overa l l  view 

o f  the magnitude and extent  of HYV technology i n  agr icu l ture .  

Main sources of secondary data are various issues o f  

S t a t i  s t i c s  for  Planning' , IEconomic Review1 (both pub1 i shed 

by Government o f  Keral a), F e r t i l i s e r  S t a t i s t i c s  (M in is t ry  
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of Agriculture, New Del hi ) , Economic Survey (Government of 

India) etc. More secondary information has been col l ected 

from other pub1 i catons l i ke journal S,  Data Base and Statistical 

Compendi um. 

1.3.2 Concepts and Definitions 

I t  i s  necessary t o  discuss briefly the concepts and 

definitions of the terms used in the study. 

( i  ) HYV Technology : 

We define 'HYV Technology1 as one which uses high 

yielding varieties of seeds along with other inputs like 

fert i l isers,  irrigation, insecticides and machi neries. 

( i i )  Adoption 

Adoption means acceptance of a si ngl e improved practice 

or a package of such practices. 

( i  i i )  Gross O u t p u t  

'Gross O u t p u t 1  includes the o u t p u t  from the crops 

including their by-products. 

( iv)  Bio-Chemical Inputs : 

Bio-chemi cal inputs consi s t  of seeds, fert i  l i sers 

& Manures, irrigation and insecticides. The value of these 

inputs has been computed a t  the respective prices t h a t  

prevailed in the study area during the period of survey. 



1 - 3  3 Method01 osy 

Various methods t o  measure the l eve1 of technol ogical 

adoption are available in the literature. Use of these 

different measures depends largely on the problem of enquiry 

and availability of da ta .  In  the case of time series data, 

the level of adoption can be assessed by using logistic growth 

function. B u t  t o  make a cross-section analysis on the 

level of adoption, simple and complex methods can be used. 

In  most of the studies, adoption index has been treated as 

the simple percentage of HYV crop area t o  total crop area. 2 

In this study, simple analytical tools l i ke percentage, 

ratio, index and compound growth rate have been used to discuss 

the magnitude and extent of HYV technology in agriculture. 

Adoption Index 

The i ntensi t y  of adoption of various improved farm 

practices i s  measured by calculating the Adopton Index (AI) of 

1 .  Mahadev.G.Bhat, K.C. Hiremath and H.Basavaraja, 'An 
Economic Enquiry in t o  the adoption of High  Yielding 
Cereal Varieties in Karnataka' , Pra jnan, Vol .XXI I ,  
No.1, April-June 1993, p p  37-48. 

2. Kalyath Mal Choudhary and Madhukar Maharaja, 'Acceptance 
of Improved Practices and their Di f fusi on among Wheat- 
growers in the Pal i District of Rajasthan, Indian 
Journal of Agricul ture Economics Vol .XXI , January- March 
1966, No.1. 



area and acceptance us ing t h e  formulae, 

A I  area = Area under a p a r t i c u l a r  p r a c t i c e  X 100 
Tota l  farm area 

A I  acceptance = Number of farms under a p a r t i c u l a r  
p r a c t i c e  X 100 

Tota l  number o f  farms 

Linear Probabi l i t y  Model (LPM) 

Impact o f  socio-economic f a c t o r s  on the  l e v e l  o f  

adoption has been analysed using L inear Probabi l i t y  model . 
As HYV seeds a re  widely accepted i n  paddy c u l t i v a t i o n ,  t he  

present study concentrates on t h e  soci o-economi c f a c t o r  S whi ch 

determine t h e  adoption o f  HYV seeds o f  paddy by the  farmers. 

Since t h e  whole paddy area possessed by a farmer i S c u l t i v a t e d  

e i t h e r  by h i g h  y i e l d i n g  v a r i e t y  o r  by l o c a l  va r ie t y ,  we assign 

t h e  values 1 o r  0 f o r  t h e  adoption l e v e l  o f  HYV. Thus t h e  

l e v e l  o f  adopton i S t r e a t e d  as a q u a l i t a t i v e  va r iab le  i n  t h e  

LP model. 

Models which express the  dichotomous Y i  as a 1 inear 

f u n c t i o n  of t h e  explanatory var iab les  X i ,  are c a l l e d  l inear 

p rbab i l  i t y  model S (LPM) . The cond i t i ona l  expectat ion o f  

t he  model can be i n t e r p r e t t e d  as t h e  cond i t i ona l  p r o b a b i l i t y  

o f  Y i .  The s tochast ic  form o f  LPM used i n  t h e  study i s  : 

Y i  = bo t b, X,; t b, Xzl; + bl XSi + b+ X4, + 

b,- X,; + U i *  

Where 



Yi = - 1 if the farmer adopts HYV 

0 if the farmer doesn't adopt HYV. 

X,; = Educational status of ith farmer which is 

quantified by giving scores ranging from 1 

to 5. (Illiterate - 1, Primary - 2, High 

School - 3, Under Graduate - 4, Graduate and 

above 5.) 

X,; = age of i th farmer which . i S a1 so quanti fied 

by giving scores ranging from 1 to 5. (Below 

30 years = 1, 30-40 years = 2, 40-50 years 

= 3, 50-60 years = 4, above 60 years = 5). 

X,; = Size of i th farm in acres. 

X,i = Percapi ta income of i th farm family. 

X,; = Net Income from paddy per acre. 

Ui = Random disturbance term. 

bo = Intercept term. 

A1 though ordinary Least Square (OLS) does not require 

the disturbances (Ui) to be normally distributed, we assume 

them to be so distributed for the purpose of statistical 

inference. But the assumption of normality for Ui is no 

longer tenable for the LPMs because l i ke Y i , Ui takes on only 

two values. 

But the nonful fi l l ment of the normal i ty assumption 

may not be so critical as it appears because we know that 

the OLS point estimates still remain unbiased. Furthermore, 
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as sample size increases indefinitely, i t  can be shown t h a t  

the OLS estimators tend to  be normally distributed generally. 

Therefore, in large samples the statistical inference of the 

LPM wi 11 follow the usual OLS procedure under the normality 

assumption. 

Another problem re1 ated to the LPM i S 'heteroscedasti c 

variance of the disturbancet. Since the variance of Ui 

depends on the expected value of Y conditional upon the X 

val ue, one way of resolving the hetcroscedasti ci t y  problem 

is  t o  transform the d a t a  by dividing both sides of the model 
A A 

by the square root of Wi where Wi = Y; ( l  - Y i  ). 

Using the estimated Wi, we can transform the model 

The disturbance term wi l l now be homoscedastic, Ordinary 

Least Square can be run on the function thus transformed. 

Cobb-Douglas Production Function 

Among the various types of production functions t h a t  

could be fitted to agricultural production data, the Cobb- 

Douglas function has the advantage t h a t  i t  also serves t o  

provide i nformati on regardi ng economies of scale i n farmi ng 

operation. Therefore, this type of function which i s  linear 

i n  logarithms has been f i t ted t o  the d a t a  under consideration 



i n  t h i s  study. The general form which t h i s  func t ion  takes 

b b i s ,  Y = A X 1  1 X 2 ........ bn , the value 
2 o f the  

constant (A) and the coe f f i c i en t s  (b. ) i n  respect o f  
1 

independent var iab les  have been estimated by using the method 

o f  l eas t  squares. The regression coe f f i c i en t s  ( b i )  i n  respect 

of independent var iables i n  the  funct ion represent e l a s t i a i t i e s  

and these he lp  t o  estimate t he  marginal p roduc t i v i t y  o f  each 

resource on the  farm. 

T h e f o r m o f t h e f u n c t i o n u s e d i n t h e s t u d y  i s :  

Where 

Y = Gross value o f  output i n  Rupees. 

XI = Human Labour i n  Mandays. 

X 2 
= Land area i n  Acres. 

X3 
= Value o f  biochemical inputs i n  Rupees. 

X4 = Rental value o f  machineries. 

. 
From the  regression anal ys i  S, the marginal val ue product 

of each i npu t  has been estimated. It i s  a measure o f  the 

e f f i c i ency  o f  inputs  used i n  production. The Marginal Value 

Product o f  each i nput fac to r ,  l and, labour , biochemical i nputs 

and machineries have been calculated by the fo l low ing  

expression : 



MVP 
x i  = Estimated value o f  Y by keeping . 

X i  a t  t h e i r  Geometric Mean X bi 
Geometric Mean o f  Xi 

Where bi = E l a s t i c i t y  o f  output w i th  respect t o  Xi. 

The Marginal Value Product (MVP) derived i n  t h i  S manner 

can be compared w i t h  the  Marginal Cost (MC) o f  the respect ive 

inputs  t o  determine the  p ro f  i t a b i  l i t y  o f  add i t iona l  i nvestment. 

1.4 Limitations o f  the Study 

The present study depends upon both primary and 

secondary data and i t faces d i f f e r e n t  types o f  data problems. 

Recent data on ce r t a i n  factors were not  ava i lab le  from 

secondary sources. The re1 i able secondary data may sometimes 

be i nsuf f  i c i  ent  t o  establ  i sh t he  problem under consideration. 

Primary data a lso su f fe rs  from i t s  usual drawbacks. 

I n  our sample, since Mathilakam Block has l i t t l e  paddy 

c u l t i v a t i o n ,  we could t race  only 85 percentage o f  c u l t i v a t o r s  

under t h i s  crop. As the  general isat ion i s  made on the  basis 

o f  t he  co l lec ted  sample data f o r  the year 1997-98, the r e s u l t s  

may sometimes deviate from the rea l  facts.  

1.5 P1 an o f  the Study 

The present study i S an attempt t o  analyse the impact 

o f  modern technology adoption i n  agr icu l ture .  This study 

i s  d iv ided i n t o  Seven Chapters. 



The t hes i s  opens w i t h  an in t roductory  Chapter which 

mainly includes importance o f  the  study, object ives,  data and 

methodology. Second Chapter reviews the r e l a t e d  l i te ra tu re .  

Chapter Three discusses the technological transformation 

i n  agr i cu l tu re  s i  nce m i  d-s i  x t i  es, based on secondary data 

on technological components. Chapter four deal S w i t h  socio- 

economic p r o f i l e  of the study area and sample households. 

Sample design and p r o f i l e  o f  farmers have been discussed i n  

t h i  S Chapter. 

I n  the  F i f t h  Chapter we analyse the  adoption l eve l  

o f  technological inputs based on primary data. Inf luence 

o f  socio-economic fac to rs  on the adoption l eve1 has a1 so been 

analysed. 

Next Chapter examines the  impact o f  modern technology 

on Resource Use Ef f ic iency.  The f o l  l owi ng Chapter concludes 

w i t h  the Summary o f  f ind ings and recommendations. 
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CHAPTER - 2 

REVIEW OF LITERATURE 

Both in the developed a n d  developing countries of the world, 

a large number of researches have been conducted in the field of 

diffusion of agricultural innovations. These studies have analysed 

the problem from different viewpoints such as social, economic, 

psychological , cultural , ecological, _ agricultural and purely 

technological. A review of some of the major studies i s  necessary 

t o  formulate and project the problem of the present study in i t s  

wider theoretical perspecti ve. 

2.1 Review of Foreign Studies 

Most of the studies done on , diffusion of agricultural 

innovations relate to  USA, Africa, China, Japan, Malaysia and Nepal. 

These studies focussed on various determinants of technological 

adoption i n agri cul ture. 

one' of the studies which made significant contribution to 
1 

the adoption research was made by C.M. Coughenour (1960). He has 

built an empirical model on the proposition t h a t  the adoption of 

improved practices i S a function of contact with information sources. 

The relationship of the farmers' personal and social characteristics 

to  this basic casual linkage has been examined for 285 farm operators 

1 .  C.M. Coughenour, "The Functioning of Farmers Characteri s t i  CS 

i n  Relation to contact with Media and Practice Adoption", 
Rural Soci 0, Vo1.25, 1960, pp  283-297. 
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in Washington. The study revealed that the exposure to media 

make large number of adopters of practices. 

V.R. Eidman, G.W.Dean and H.O. Carter (1967) 2 
have 

attempted to analyse the risk involved in the adoption of modern 

techniques in Turki sh agriculture. They suggested that 'Ri sk 

may play an important role in farmers8 decision making about 
3 

adoption of new technology." L.D. Hiebert (1974) in his article 

"Risk, Learning and the Adoption of Ferti l i ser Responsi ve Seed 

Varietiesu has observed a fact that farmers1 risk perception 

depends in part on their knowledge and experience. 

T.Kakko (1978)~ has made an important decomposition 

analysis of derived demand for factor inputs in Japan Agriculture. 

He arrived at a conclusion that labour-saving technological change 

enabled more farm labour to migrate to non-farm sector and thus 

the technical change bias in agriculture has important effects 

on an economy. 

2. V.R.Eidman, G.W.Dean and H.O. Carter, "An Application of 
Statistical Deci si on Theory to Commercial Turkey Production" 
Journal of Farm Economics, Vo1.49, No.4, 1967, pp 852-868. 

3. L.D.Hiebert, I1Risk, Learning and the Adoption of Fertiliser 
Responsive Seed Varieties", American Journal of Agricultural 
Economics, Vo1.56, No.4, 1974, pp 764-768. 

4. T.Kakko, "Decomposi tion Anal ysi S of Derived Demand for 
Factor Imputs : the Case of Rice Production in Japan", 

American Journal of Agricultural Economics, Vo1.60, 1978, 

pp 628-635. 



Gershon Feder (1979) has presented an analysis by 

i ntroducing random elements i n  several components o f  the pest- 

p e s t i c i  de-crop system. According t o  him, the increased 

ef fect iveness of t he  pes t i c ide  may be achieved e i t h e r  by obta in ing 

informat ion as t o  the  proper way o f  i t s  appl icaton, o r  by buying 

an improved va r i e t y  o f  the chemical . 

Nicholas Lardy (1980) has attempted t o  make a study about 

the development i n  Chinese Agr icul ture.  The ill advised 

agr i cu l tu re  production planning imposed i n  the years p r i o r  t o  

1978 depressed the growth o f  ag r i cu l t u ra l  output i n  China. He 

a lso observed t h a t  due t o  the  inadequate suppl ies o f  water, labour, 

f e r t i l i s e r  and other inputs, the  p roduc t i v i t y  has f a l l e n  even 

i n  the  h igh ly  productive tri pple-cropping regions. 

J.H. Lee (1983) has presented a paper on empir ical  method 

o f  measuring technological change biases i n  many fac to r  production 

w i  t h  an appl i c a t i  on t o  postwar Japanese Agri cu l ture .  He concl uded 

5. ' Gershon Feder, I1Pesti c i  des , Information and Pest Management 
under Uncertai ntyN , American Journal o f  Agr i cu l tu ra l  
Economics, Vo1.61, No.1, 1979. 

6. Nichol as Lardy, "Chinese Agr i cu l tu re  : Development, 
Production and Trade Diffusionu , American Journal o f  
Agr i cu l tu ra l  Economics, Vo1.62, No.2, 1980, pp 356-358. 

7. J.H.Lee, "The Measurement and Sources o f  Technological 
Change Biases, w i th  an appl ica t ion t o  postwar Japanese 
Agricul turel', Economica, V01 .50, No. 198, 1983. 



t h a t  ag r i cu l tu ra l  p01 icy t o  support invention,  a c t i v i t i e s  and 

farm land mobil i t y  i s  required t o  make the structure of farm 

technology a d j u s t  a t  once t o  the requirement of  t h e  economy. 

J.R.Anderson and K.B. Hamal (1983) have attempted t o  

examine t h e  impact of  risk and r i s k  aversion on t h e  adoption of 

c r e d i t  f o r  t h e  purpose of a s s i s t i n g  small farmers t o  adopt 

technologies. They observed t h a t  many farmers, especial  ly  those  

with small holdings do not  t ake  up loans l inked t o  new methods 

because of higher r i s k s  perceived i n  new farm pract ices .  

9 Gershon Feder and Roger Slade (1984) . have designed a 

dynamic model of d i f fus ion  of new technology involving a va r i ab le  

input .  The model generated a number of hypotheses regarding 

t h e  l i k e l y  pa t t e rn  of  adoption and use of va r i ab le  inputs  over 

time by farmers of  d i f f e r i n g  holdings, d i f f e r e n t  access t o  

information and d i f f e r e n t  human cap i t a l  endowments. Results showed 

t h a t  during t h e  i n i t i a l  phases of d i f fus ion ,  l a rge r  farmers a r e  

l i k e l y  t o  a1 l o c a t e  more resources t o  t h e  acqui s ion of information 

and the re fo re  possess higher level  S of cumulative information 

a t  any given period. 

10 
M.Antle and A1 i .S.Ai tah (1986) have made a pioneerinq 

8. J.R. Anderson and K.B. Hamal, "Risk and Rice Technology 
i n  Nepal ", Indian Journal of Agri cul t u r a l  Economi CS, V01 .38, 

N0.2, 1983, pp 217-221. 

9. Feder Gershon and Roger Slade,  "The Acquisition of 
Information and the Adoption of New Technologyu, American 
Journal of  Agricultural Economics, Vo1.66, No.3, 1984, 
pp. 312-320. 

10 Antle M.John & Aitah S.Al i , 'Egypt's Mu1 t i -product  Agricul t u t a l  
Technology and Agri cul tu ra l  P01 

l , ,  The Journal of Development 
Studies ,  Vo1.22 ,No.4,1986, pp 709-723. 



s t u d y  of E g y p t  l S mu1 t i  product agricultural technology and 

agricultural policy. The s tudy  based on the hypothesis t h a t  

Egypti an farmers maximi se economic profits. The elasticity 

estimates indicated a generally high degree of price 

responsiveness. 

Peter J .  Matlon and Dunstan S. Spencer (1994) 
11 

have 

surveyed the evol vi ng techni cal and soci a1 condi t i  ons of African 

agriculture and evaluated the current stock of technological 

innovations. They concluded that, with the exception of 

relatively 1 imited high potential zones, the set of new 

technologies most often inappropriate, poor1 y responding t o  

farmers1 changing needs and couldnlt bring about a sustainable 

response in aggregate supply. 

The technological achievements of the Mal aysian Agriculture 

have provided a partial solution to the labour problems. Mohd. 

Ghazal i and Bin Mohayidin (1996) 12 have analysed the relationship 

between paddy land size and economics of size. The conclusion 

was t h a t  the paddy production in Malaysia experienced returns 

t o  scale. They suggested t h a t  group farming and paddy mini 

estates should be encouraged so t h a t  efficiency in large scale 

operations can be a1 so be exploited. 

11. Matlon J.Peter and Spencer.S. Dunstan, "Increasing Food 
Production in Sub Saharian Africa : Environmental Problems 
and Inadequate Technological SolutionN, American Journal 
of ~gr i cu l  tural Economics, Vo1.66, N0.5, 1994, pp  671 -675. 

12. Mohd.Ghazali & Bin Mohayidin, "Economics of size in Paddy 
Farming in Kerala Muda District of Malaysia", The Asian 
Economic Review, V01 38, No.2, 1996, pp  287-296. 



2.2 Review of Indian Studies 

I n  India,  a la rge  number of programmes o f  ag r i cu l t u ra l  

development has been launched since independence. Much e f f o r t s  

have been taken t o  introduce new ideas, techniques and t o o l  S t o  

farmers so t h a t  through such methods the  output may be increased. 

The process o f  ag r i cu l t u ra l  modernisation has been slow and beset 

w i th  many problems. Social s c i en t i s t s ,  ag r i cu l t u ra l  s c i en t i s t s  

and p1 anners have undertaken many serious in tens ive studies o f  

the problem. 

13 
Radhukar ( 1  962) has attempted t o  explore the  re1 a t ionsh i  p 

o f  selected personal and soc ia l  charac te r i s t i cs  o f  farmers t o  

the adoption o f  improved farm pract ices.  The auther found t h a t  

none of the  socio-economic character i  s t i c s  o f  the farmers except 

the l eve l  of education are s i g n i f i c a n t l y  r e l a ted  t o  the adoption 

o f  improved farm pract ices.  

14 
S.P.Bose (1964) has t r i e d  t o  study the d i f f u s i o n  o f  

a farm p rac t i ce  i n  Indian Vi l lages.  He observed t h a t  a new 

prac t i ce  introduced i n  a v i l l a g e  i s  no t  accepted straightway, 

but  considerable t ime lapses before a l l  o r  even a ma jo r i t y  accept 

any new pract ice.  A1 so t he  r a t e  of acceptance i S no t  even. 

13. W.B.Radhukar, "Farmers1 Characteri s t i c s  Associated w i t h  
the Adoption and Di f fusion of Improved Farm Practices", 
I nd i  an Journal of Agr i  cu l  t u r a l  Economi CS, Vol. 17, 1962, 

pp 83-84. 

14. S.P.Bose, "The D i f f us i on  o f  a Farm Pract ice i n  Indian 

V i  l l ages", Rural Socio, Vo1.29, 1964, pp 53-66. 
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V.G.panse and D.Singh (1966)'~ a promote 

and assess technological change in Indian agriculture with 

special reference to the contribution of the Institute of 

Agricultural Research Statistics. He reached at two general 

conclusions - one is that the farmers with l arger h01 di ngs 

who can more readily adopt technological change which then steeps 

down gradually to farmers with smaller holdings. The second 

is that independently of the size of holding, farmers who accept 

one improved practice a1 so accept simi l ar other practices more 

readily than farmers not employing any improved practice. 

16 
Chenna Reddy (1967) i n hi S paper "Production efficiency 

in South Indian Agricul ture" f i l led Cobb-Dougl as function to 

study the production efficiency. He suggested that rapid and 

mass development in India would be achieved only by breaking 

through the traditional mental process of the cultivator and 

i ntroduci ng modern technology consi sti ng of new i nputs, 

agricultural education, speci a1 ski 11 S and techniques and competent 

guidance in farm p1 anning. 

15. 'V.G.Panse and D.Singh, "Promotion and Assessment of 

Technological Change in Indian Agriculture", Indian 
Journal of Agricultural Economics, Vol.21, No. 1 , 1966, 
pp 121-131. 

'* V.Channa Reddy , "Production efficiency in South Indian 
Agricul ture" , Journal of Farm Economics, Vo1.49, No.4, 
1967, pp 816-820. 



17 
S.P.Dhondya1 (1968) has designed a study t o  provide a 

look a t  changes i n  t h e  level  of farm input ,  output and farm 

earnings r e s u l t i n g  from t h e  use of high yielding crop a s  an 

important input  f a c t o r .  The indicat ion was t h a t  t h e  'demonstration 

e f f e c t s 1  of t h e  programme of HYVs i n  terms of benefi t-cost  r a t i o  

f o r  individual crops would induce t h e  farmers under study t o  put 

more area  under improved crops. 

Keral a P1 anning Board (1969) 
18 

has made an attempt t o  

study t h e  t r a c t o r  use and i t s  impact on t h e  farm economy of Kerala. 

The ana lys i s  showed t h a t  the t r a c t o r s  provided t h e  biggest  

incent ive  t o  pursue agr icu l tu ra l  operation. A1 so,  t h e  c o s t  

of cul  t i  vation reduced and farm productivi ty and income ra i sed  

subs tan t i a l  l y with t h e  i ntroduction of t r a c t o r s .  

In an at tempt t o  study t h e  income d i s p a r i t i e s  due t o  t h e  
19 

new technology of agr icu l tu re ,  Shah and Singh (1970) have 

mentioned t h a t  with t h e  technological changes t h e  reutrn per 

hectare  was much higher on l a rge  farms than t h a t  on small ones. 

17. .S.P.Dhondyal , "Cost and ef fec t iveness  of Modern Technology 
on Farm Production and Farm Income", Indian Journal of 
Agricultural Economics, Vo1.23, No.2, 1968, pp 58-62. 

18. "A Study on Tractor  use and i t s  Impact on t h e  Farm Economy 
of Keral a",  Kerala Pl anning Board, 1969. 

19. S.L.Shah and L.R. Si ngh, "Increasing Income Dispar i t i e s  
due t o  t h e  New Technology of Agriculture i n  North West 
U.P.", Indian Journal cf Agricultural Economics, Vo1.25, 
1970, P .  129. 



They observed t h a t  as the medium and la rge  farms move t o  the  

economic optima, t he  magnitude of income inequal i t i e s  i S l i kely  

t o  increase. 

20 
Sharma ( 1973) has analysed the pat tern  o f  savings and 

investments i n  Punjab. He found ou t  t h a t  t he  small holders gave 

high p r i o r i t y  f o r  increasing the i n tens i t y  o f  cropping and be t t e r  

water management t o  increase the  output. On the medium holdings, 

the emphasis sh i f ted  to-  the purchase and improvement o f  lands 

and on la rge  holdings, investment i n  farm machinery accounted 

f o r  a la rge  propor t ion of farm investment. 

C.H.Hanumanta Rao (1 975) 
2 1 

i n  h i s  oook tTechnological 

Change and D i s t r i b u t i o n  of Gains i n  Ind ian Agricul t u re l  has 

discussed the emerging pa t te rn  o f  income d i s t r i b u t i o n  i n  the  

process of ag r i cu l t u ra l  growth i n  Ind ia  dur ing the per iod o f  

technological changes, such as the use o f  HYV o f  seeds, 

t r a c t o r i  sa t ion etc.  The study reveal S t h a t  technological 

changes have contr ibuted t o  the widening o f  income d i s p a r i t i e s  

between ( i )  d i f f e r e n t  regions, ( i i )  small and la rge  farms and 

( i i i )  land owners on the one hand and tenants and ag r i cu l t u ra l  

labourers on the  other. I n  absolute terms, the  gains from . 

technoloical  change have been shared by a l l  sections. 

20. M.R. Sharma, 'ISummaries of Group Discussion on Income, 
Saving and Investment i n  Agr icul tureu,  Subject I, Rapporteur 
Indian Journal o f  Agr i cu l tu ra l  Economics, V01 -28, No.1, 
1973, P.24. 

21 . C.H.Hanumantha Rao, uTechnological Change and D i s t r i b u t i o n  
o f  Gains i n  Indian Agr icu l tureu , MacMi l l an Co.Ltd., Del h i ,  
1 975. 



25 

Bureau of Economics and S t a t i  s t i  CS (1  976) 
22 

has made a 

study about the extent  and p roduc t i v i t y  o f  h igh y i e l d i ng  va r i e t i es  

of paddy i n  Kerala. The study revealed t h a t  w i t h  the in t roduc t ion  

of superior s t r a i ns  of paddy, the overa l l  y i e l d  r a t e  had gone 

upto 1575 Kg per hectare i n  1972-73 which was 1400 Kg per hectare 

i n  1964-65. The percentage o f  HYV p l o t s  rece iv ing phosphatic 

and potassic f e r t i  l i sers were general l y much higher than those 

growing l oca l  va r ie t ies .  

I n  an analysis Biplab Dasgupta (1977) 23 has suggested 

t h a t  an important feature of the new technology i s  t h a t  i t  makes 

the farmer increasingly dependent on the market f o r  the supply 

o f  inputs  1 i ke new seeds, chemical S, f e r t i  1 i sers, pest ic ides,  

herbic ides and h i r e d  labour f o r  harvesting, sowing and other 

operations. 

24 
According t o  Theodor Bergmann (1  978) the use o f  t r a c t o r s  

pumpsets and and other machani sed equi pments has contr ibuted t o  

the increased ag r i cu l t u ra l  production i n  developing countr ies. 

22. "Extent and Produc t i v i t y  of HYVs o f  Paddy i n  Kerala", 
Bureau o f  Economics and S t a t i s t i c s ,  1976. 

23. Biplab Das Gupta, "Agrarian Change and the New Technology 
i n  Indiau,  UNRISD Pub1 i ca t ion ,  Geneva 1977. 

24. Theodor Bergmann, "Mechani s a t i  on o f  I ndi an Farmi ng" , Popul a r  
Prakashan Limited, Bombay 1978. 
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Tractors and Motors have helped t o  mu l t i p l y  human e f f o r t  and 

and replaced weak draught animal S. He stressed t h a t  t r a c t o r  

i s  no t  only a new source o f  energy, bu t  a ca ta l ys t  o f  change i n  

agrar ian and soc ia l  st ructure.  

N.Mohammed and A. Majeed (1979) 25 i n  t h e i r  study have 

analysed the impact of soci o-economic fac tors  on technological 

change and spa t ia l  d i f fus ion  of ag r i cu l t u ra l  innovations i n  a 

d i s t r i c t  o f  eastern U.P. They have found s i g n i f i c a n t  and p o s i t i v e  

re l a t i onsh ip  o f  selected soc ia l  fac to rs  v iz .  education, t r a i n i ng ,  

value o r ien ta t ion ,  caste and age w i th  the process o f  adoption. 

The study has revealed t h a t  the extent  o f  adoption of innovat ion 

by farmers has p o s i t i v e  and s i g n i f i c a n t  r e1  a t i  onshi ps w i t h  economic 

fac to rs  viz., s i ze  o f  holding, t enu r i a l  status, i r r i g a t i o n ,  y ie ld ;  

c r e d i t  and input .  

26 
P.G.K. Panikar (1981) has presented a paper on the study 

o f  HYVs o f  r i c e  i n  Kerala. He conducted a survey i n  Palghat 

and Kuttanad areas t o  examine the  socio-economic fac to rs  underlying 

the adoption o f  HYVs. A major f i nd i ng  o f  the survey was t h a t  

the y i e l d  r a t e  of HYVs was far  less  than the expected y i e l d  r a t e  

because o f  the a t tack o f  pests and r i s i n g  pr ices o f  f e r t i l i s e r s .  

25. N.Mohammad and A. Ma j i d, llSocio-Econorni c Factors and 
Di f fus ion of Agr i cu l tu ra l  Innovationsu, i n  A.Mohammad (ed) , 
"Dynamics of Agr i cu l tu ra l  Development i n  India",  Concept 
Publ ishing Company, Delhi 1979, pp 151-174. 

26. P.G.K.Panikar, "HYVs o f  Rice - A Study o f  selected areas 
i n  Keralal1, Working Paper No.140, CDS, T r i  vandrum, 1981. 
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The study concluded t h a t  the r i c e  economy i n  the study reg ion 

was caught i n  a paradox o f  modernisation wi thout  commensurate 

improvement i n  ne t  returns.  

The spec i f i c  ob jec t  of the study made by C.K. Joshi and 

M.R. A lsh i  (1985) 27 was t o  evaluate the impact o f  HYVs on female 

labour employment by size-groups o f  holdings i n  a d i s t r i c t  i n  

Maharashtra. The r e s u l t s  showed t h a t  the adoption o f  HYV cot ton 

and jowar increased the  requirement o f  casual l y  h i  red fami l y  labour 

t o  a large extent, implying t h a t  an increase i n  the employment 

opportuni t ies f o r  female 1 abour seeking ag r i cu l t u ra l  wage 

empl oyment . 

C.S. Murthy (1987), 28 i n  h i  S attempt t o  study the impact 

of technological change on the extent  o f  tenancy, has proposed 

two hypotheses f o r  fu r the r  study : ( i )  Technical progress need 

not  have a depressing e f f e c t  on tenancy and ( i i  ) presence o f  the 

pure tenant c lass paves the way f o r  increased exp lo i t a t i ve  ho ld  

o f  the l andlords. 

2 9 
The paper presented by B.A. Khan and S.A. Alam (1988) 

proposed t o  examine the e f f e c t  o f  technological change i n  

27. C.K. Joshi and M.R. Alshi ,  "Impact o f  HYVs on Employment 
Potent ia l  o f  Female Labour - A Study i n  Akola D i s t r i c t  
i n  Maharashtra" , Indian Journal o f  Agr i cu l tu ra l  Economics, 
V01.50, N0.3, 1985, pp 230-234. 

28. C.S.Murthy, "Impact o f  Technological Change on the extent  
on tenancy and on composition o f  tenants - A Case Study 
i n  two de l ta  v i l lagesu,  Indian Journal o f  Agr i cu l tu ra l  
Economics, Vo1.42, No. 3, 1987. 

29. B.A. Khan and S.A. Alam, "Impact o f  technological change 
on s ize  Producti v i  t y  Relat ionshi p and Resource Use 
E f f i c iency  i n  Kashmir Agr icu l tureu , Agr icu l tu ra l  S i tua t ion  
i n  Ind ia ,  Vo1.53, No.4, 1988, pp 301-307. 
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agriculture on productivity , pattern of labour uti l i sation and 

returns to various input factors at different sized farms in a 

selected area of J & K State. In order to determine the 

efficiency of factor proportions within each category, Cobb-Douglas 

production function has been used for its theoretical properties 

and empirical fitness. 

The results evolved from the study made by M.S. Bhatt and 

S.N. Alarn (1989) 30 showed that the new farm technology is size 

neutral. The complementari ty of raising farm i ncome and reducing 

farm income i nequal i ty suggested the appl ication of new farm 

technology , particularly l and augmenting technology. 

Under dry1 and conditions, the agricultural machinery and 

implements have played a vital role in Rajasthan in increasing 

productivity of land, labour and animals. The study made by 

Pratab Singh and Satish Verma (19929' throws light into this fact. 

3 2 
The attempt made by; V. Ratna Reddy (1993) has revealed 

that the inverse relationship between farm size and land 

30. M.S. Bhatt and S.N. Alam, "Impact of New Agricultural 
Strategy on Farm Income Di stri buti on in Anantnag Di strict 
of J & K " ,  Agricultural Situation in India, Vo1.54, No.1, 
1989. 

31. Pratap Singh and Satish Verma, I1Status and Scope of 
Agricultural Mechanisation in Ra jasthan" , Agricultural 
Situation in India, Vo1.57, No.2, 1992, pp 97-104. 

32. V.Ratna Reddy, New Technology in Agriculture and Changing 
Size-productivity Relationships - A Study of Andhra Pradeshl' 
Indian Journal of Agricultural Economics, Vo1.58, No.4, 
1993, pp 633-647. 



produc t i v i t y  has weakened w i t h  advent o f  new technology. The 

use o f  non-labour inputs l i k e  mater ia l  inputs and t r a c t o r  was 

expected t o  be higher on la rge  farms. 

3 3 
Y .L. Das (1995) has analysed t he  agrar ian scene o f  t he  

sone command area o f  Aurangabad D i s t r i c t .  On the basis o f  the 

analysis, he concluded t h a t  the sample v i l l ages  o f  sone command 

area have been f a s t l y  moving towards modern ag r i  cu l  ture. 

Transformation has been from labour in tens ive t o  cap i t a l  intensive.  

34 
According t o  Ja i r a th  and B r i  jesh (1996), cap i t a l  

formation i n  agr i cu l tu re  i s  a pre- requ is i te  f o r  the growth o f  

ag r i cu l tu re  and i s  v i t a l  f o r  sustained growth o f  the sector i n  

order t o  meet the increasing demands. They suggested t h a t  the 

decl i n i  ng growth o f  gross f i x e d  cap i t a l  formation i n  agr i cu l tu re ,  

p a r t i c u l a r l y  decl i n i  ng p r i va te  cap i t a l  formation needs t o  be 

arrested. 

State Planning Board's 35 evaluat ion studies on HYVs o f  

paddy has examined t he  spread o f  HYVs i n  d i f f e r e n t  par ts  o f  the 

state,  the performance of HYV, v is-a-v is the loca l  va r i e t i es  i n  

33. Y .L.Das, "Agrarian Scene o f  Sone Command Area - A Study 
of Aurangabad D i  s t r i c t " ,  Ind i  an Journal o f  Agr icul  t u r a l  
Economics, Vo1.5, No.1, 1995. 

34. M.S. Ja i r a th  and B r i  jesh.C.Purohi t, "Trends i n  Capi ta l  
Formation i n  Agr icu l ture  - A Case Study o f  A r i d  Indiau,  
Indian Journal o f  Agr i cu l tu re  Economi CS, Vo1.51, No.4, 
1996, pp 587-595. 

35. "HYVs Programme i n  Kerala, Vir ippu,  Mundakan and Punja Paddy 
1973-74 - An evaluat ion Report1' - State Planning Board, 
1976. 
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terms o f  t h e i r  input-output  re la t ionsh ips  and cost  s t ruc ture ,  

cu l  ti vator  l S reac t ions  and the  problems o f  i mpl ementati on of the  

programme a t  d i f f e r e n t  l eve1 S o f  admi n i  s t r a t i  on. An important 

conclusion t h a t  emerges from the  studies was t h a t  t he  cos t  o f  

c u l t i v a t i o n  o f  HYVs i s  30 percent higher than the  cost  of 

c u l t i v a t i o n  o f  t r a d i t i o n a l  va r ie t ies .  

Mural eedharan 36 has analysed the resource use e f f i c i ency  

i n  r i c e  c u l t i v a t i o n  i n  Tr ichur  D i s t r i c t  using data from the  sample 

survey. The analysis a t  aggregate and ind iv idua l  farm l eve l s  

showed t h a t  inputs  such as human labour, bu l lock  labour, 

f e r t i l i s e r s  and manures were no t  e f f i c i e n t l y  used i n  the  study 

area. 

P.G.K.Pani kar  37 has studied about the environmental fac to rs  

i n  production and p roduc t i v i t y  o f  r i c e  i n  Kerala. According 

t o  him, the most c r u c i a l  fac tor  which a f f ec t s  the  y i e l d  r a t e  o f  

r i c e  i s  the a v a i l a b i l i t y  o f  water. He concluded by s t a t i n g  t h a t  

Keral a has f a i  l e d  t o  ,ful l y . e x p l o i t  i t s  abundant water resources. 

36. P.K. Muraleedharan, "Resource use e f f i c i ency  i n  r i c e  

c u l t i v a t i o n  i n  low l y i n g  lands i n  Keralau i n  P.P.Pil lai 

(ed) , Agr i cu l tu re  Development i n  Keral a. 

37. P.G. K. Pani kar , "Environmental . f ac to rs  i n  Production and 

p roduc t i v i t y  o f  Rice i n  Kerala, CDS Working Paper N0.15, 

September 1973. 
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38 

P.P.Pi1 l a i  has examined the cont r ibut ions o f  i r r i g a t i o n ,  

f e r t i l i s e r s ,  pest ic ides,  HYV seeds and modern imp1 ements i n  

improving farm p roduc t i v i t y  i n  Keral a agr icu l ture .  According 

t o  h i s  analysis, r o l e  o f  i r r i g a t i o n  and HYV coverage i n  the s ta te  

i n  improving paddy p roduc t i v i t y  i s  doubtful.  Also the study 

reveals t h a t  eventhough a t  the aggregate leve l  the l i n k  between 

ag r i cu l t u ra l  p roduc t i v i t y  and f e r t i  l i ser use has been very weak 

during the s i x t i e s  and the seventies, increase i n  paddy 

p roduc t i v i t y  recorded since the  ear l y  e igh t ies  i n  Kerala can be 

p a r t l y  a t t r i b u t e d  t o  the increase i n  f e r t i l i s e r  consumption. 

C.J.Joseph 39 has t r i e d  t o  examine the economic aspects 

o f  minor i r r i g a t i o n  i n  Kerala on the basis o f  a f i e l d  survey 

conducted a t  Piravam Vi l lage.  He a r r i ved  a t  a conclusion t h a t  

minor i r r i g a t i o n  has helped paddy farmer's i n  the s ta te  t o  

i n t ens i f y  cropping , increase the appl i c a t i  on o f  modern i nputs 

and thereby t o  improve product i  v i  t y  . 

Many w r i t e r s  have attempted o i d e n t i f y  the important p r i c e  

and non-price fac to rs  responsible f o r  the low leve l  o f  absolute 

and r e l a t i v e  p r o f i t a b i l i t y  of paddy c u l t i v a t i o n  i n  Kerala and 

38. P.P. P i l l a i ,  'Kerala Economy8', I n s t i t u t e  o f  Planning and 
Appl i ed Economic Research, John Mathai Foundation, 
Aranattukara, Thr i  ssur , pp 59-101 , 1994. 

39. C.J. Joseph, llEconomics of Minor I r r i g a t i o n  i n  Kerala 
- A Case Study", unpublished Ph.D. Thesis, 1984, Ca l i cu t  
Uni vers i  t y  . 
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other matters t h a t  induce farmers t o  s h i f t  t h e i r  paddy growing 

areas for  other uses. A f t e r  considering the  d ras t i c  decrease 

i n  area under paddy i n  Kerala, V. Radhakrishnan, €.K. Thomas and 

Jessy Thomas 40 s ing le  out  f a l l i n g  p r o f i t a b i l i t y  o f  the crop 

as t he  prime cause for  t h i s  s i tuat ion.  According t o  the  authors, 

paddy c u l t i v a t i o n  i n  the State can be made more p r o f i t a b l e  by 

reducing the  cost  o f  production, improving paddy product i  v i  t y  

or land subsidis ing paddy cu l t i va t i on .  

I n  the  analysis of the changes i n  cropping pa t te rn  and 

the resu l t an t  changes i n  the employment s i t u a t i o n  i n  Kerala, 

C. Gopinath and C.S. Sundaresan 41 have concluded t h a t  the 

decl i n i  i ng  share o f  labour i n  ag r i cu l t u ra l  sector i s  due t o  the 

s h i f t  o f  c u l t i v a t i n g  area from labour in tens ive t o  cap i t a l  

i ntensi  ve crops. 

P.M.Thomas 
42 

has studied the economic causes o f  decl ine 

o f  paddy c u l t i v a t i o n  i n  Kerala. According t o  the author, the 

most important problem involved i n  paddy c u l t i v a t i o n  i n  the study 

area (Kuttanad i n  Alappuzha D i s t r i c t )  i s  the  shortage of farm 

l abourers. Growi ng employment oppor tun i t ies  f o r  the r u r a l  

40. V.Radhakri shnan et.al . , "Performance o f  Rice Crop i n  Keral a" 
i n  B.A. Prakash (ed), Keralals Economy - Performance, 
Probl ems, Perspecti ves , Sage Pub1 i cat ions , New Del h i  , 
pp 160-179, 1994. 

41. C.Gopi nath and C.S. Sundaresan, "Croppi ng Pat tern  Changes 
and Employment E f fec ts  i n  selected D i  s t r i c t s  of Keral a", 
Centre f o r  Management Development 1990, Thiruvananthapuram. 

42. P.M. Thomas, "Decline o f  Paddy Cu l t i va t ion  i n  Kerala - 
A Study o f  Economic Causesu, Ph.D. Thesi S, 1996, Cal i c u t  
Uni ver s i  t y  . 
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work force i n other sectors, sel f employment opportunities, 

comparatively lower wage rates and poor working conditions of 

farm l abourers , growi ng aversi on of younger generati on to farm 

works are found t o  be some of the major causes for labour shortage 

in the farm sector. 

Thus, a large number of studies have been made in different 

parts of the world on technological adoption i n  agriculture. 

In India, several studies have focused on the socio-economic 

factors under1 yi ng the adoption of modern techniques. Trends 

i n  the productivity of different crops on the basis of the adoption 

of improved practices have been assessed i n  many attempts. 

In Kerala, certain attempts have been made by the Government 

agencies and individual researchers to study about the extent 

and productivity of high yielding varieties of paddy which i s  

the main food crop of the state. Area under paddy shows a 

decl ini ng trend in the State. A1 so, the area under HYVs of paddy 

has been showing a declining trend since 1980. B u t  the 

productivity has not decreased with area. No such studies to 

examine the reasons responsible for the decrease i n  HYV area and 

production and to analyse the efficiency of production of HYV 

seeds compared to t h a t  of local variety seeds along with the 

adoption of other improved techniques have been made in Kerala 

so far. Hence, with a 'view to bridging this research gap,  an 

intensive study i S attempted here to investigate into these aspects 

of technological adoption. 
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CHAPTER - 3 

TECHNOLOGICAL TRANSFORMATION IN AGRICULTURE 

Technological change i S one of. the most crucial factors 

determining the pattern and pace of agricultural growth. It 

refers to the changes in all the factors connected with 

agriculture. Earl i er an agricultural economy was characteri sed 

b y  subsi stence f armi ng . But with the advent of modern technology 

agriculture has become a prof i tab1 e business. 

After independence, Indian agriculture was passing through 

a more serious crisis. The country was not self sufficient in 

food production. It had to depend on food imports from USA. 

The world level distribution of foodgrains was not certain with 

increase in demand for the same from other countries those suffered 

from the problem of food-defici t. The possibility of increasing 

production by making use of more land under cultivation and the 

maximum use of cultivable wasteland was limited. In such a 

situation there was no other way, but to increase productivity. 

The Government adopted a strategy in this direction. The new 

strategy was outlined in the fourth Five Y.ear Plan introduced 

in 1965. Application of scientific techniques at all stages 

of agricultural production, selection of a few areas with assured 

irrigation for application of package of inputs based on improved 

varieties of seeds and achievement of higher production of 

subsi di ary foodcrops through i ntensi ve producti on programme were 
34 
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the h i gh l i gh t s  o f  the new strategy. There was no spec i f i c  

mention of h igh y i e l d i n g  va r i e t i es  i n  the f ou r t h  plan d ra f t .  

The high y i e l d i ng  va r i e t i es  of wheat were imported from 

Mexico i n  1964-65. Though these were adaptable t o  Ind ian 

condi t ions , t h e i r  adoption was no t  economical l y p ro f  i tab1 e because 

o f  t h e i r  high f e r t i l  i ser requirements. Later  the high y i e l d i n g  

va r i e t i es  of r i c e ,  maize, ba j ra  and sorghum were introduced 

e f f e c t i v e l y  from 1966-67 as a p a r t  of the new strategy. 

The l a s t  t h i r t y  years witnessed major changes i n  Ind ian 

agr icu l ture .  Undoubtedly during t h i  S per iod Indian ag r i cu l t u re  

has had a number of technological advancements i n  the form o f  

neo-seed based technol ogy , techni ca l  know-how, extent  o f  i rr i ga t i  on, 

f e r t i l i s e r  consumption etc. This has helped us t o  achieve s e l f -  

su f f i c iency  i n  foodgrai ns and improve the p roduc t i v i t y  o f  resources 

i n  agr icu l ture .  

3.1 Foodgrains Production and -- Produc t i v i t y  i n  Indian Agr icu l ture  

For assessing the performance of the Indian ag r i cu l t u ra l  

sector, i t  i s  necessary t o  discuss the production and p roduc t i v i t y  

trends o f  foodgrains which contr ibutes two- th i rd  o f  t o t a l  

ag r i cu l t u ra l  production. 

Trends i n  foodgrains production since 1950-51 i s  presented 

i n  Table 3.1 The t o t a l  production of foodgrains increased from 

50.8 m i l l  i on  tonnes i n  1950-51 t o  155 m i l l  i on  tonnes i n  the Seventh 
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P1 an (annual average). The last year of the seventh pl an, 1989- 

90, recorded a substantial foodgrains output of 171 mi l l ion tonnes. 

This rose further to 176.4 million tonnes in 1990-91 but fell 

to 168.4 million tonnes in 1991-92. However, production increased 

substantial l y to 179.5 mi l1 ion tonnes in 1992-93. The goodgrai ns 

production rose to 191.5 million tonnes in 1994-95 but fell 

to 180.4 million tonnes in 1995-96. As per the provisional 

estimates foodgrai n production for the years 1996-97 and 1997- 

98 are 199.3 and 194.1 mi I 1 ion tonnes respectively. 

Table 3.2 gives yield per hectare of major Crops. 

TABLE 3.2 

YIELD PER HECTARE OF MAJOR CROPS (Kg per Hectare) 

Crops 1950-51 1960-61 1971 -72 1985-86 1995-96 

Rice 668 1013 1141 1552 1797 

Wheat 655 851 1380 2046 2483 

Jowar 353 533 460 633 823 

.Ba jra 288 286 452 344 577 

Maize 547 926 900 1146 1595 

Pul ses 44 1 539 50 1 547 552 

Total 
Foodgrai ns 552 710 858 1175 1491 

Source : Economic Surveys 1980-81 , 1997-98 

T h i s  shows that over the period 1950-51 to 1995-96, yield 

per hectare of all foodgrains has increased by 2.9 times from 

1. The Hindu - "Survey of Indian Industryn, 1998. 
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552 Kg. per hectare  i n  1950-51 t o  1491 Kg. per hectare i n  1995- 

96. Most s i gn i f i c an t  increase has been recorded by wheat with 

i t s  y ie ld  increasing from 655 Kg per hectare in  1950-51 t o  a s  

high a s  2483 Kg. per hectare i n  1995-96. Productivity of coarse 

ce rea l s  - jowar, ba j ra  and maize has risen r e l a t i ve ly  slowly. 

A comparison of producti vi t y  l eve1 S i n Indi an agri  cul t u r e  

with t he  l eve l s  i n  other countr ies  shows lower productivi ty i n  

Indian agr icul ture .  As i S c l e a r  from the Table 3.3, productivi ty 

of wheat in  India i s  about 38 percent of the productivity in  

TABLE 3.3 

PRODUCTIVITY OF LAND IN SOME COUNTRIES, 1995 

(100 Kgs. per hectare)  

Crop Countries Producti vi t y  

Wheat 

Rice 

France 

China 

USA 

India 

Japan 

China 

Indonesi a 

India 

Source : Tata Services Ltd., S t a t i s t i c a l  Outline of India,  

1997-98. 



TABLE 3.4 
PERCAPITA FOOD PRODUCTION (1 987=100) 

Source : World Tables 1993, A ~ d r l d  Bank Book, The Johns Hopkins, Uty. Press 
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1989 

100.1 

105.2 

83.2 

103.4 

102 

96.2 

103.6 

112.7 

105.7 

97.2 

117.3 

105 

111.8 

108 

102.1 

103.8 

98.8 

97.8 

101.8 

1986 

104 

102.7 

92.8 

91.8 

97.6 

96.2 

105.6 

102.6 

102 

100.9100.3 

100.1 

103.4 

91 

103 

106 

96.8 

115.2 

100.7 

103.8 

1990 

102.6 

103.4 

84.9 

98.3 

108.8 

98 

104.5 

112.5 

107.6 

95.9 

117.2 

104 

111.9 

106.8 

101.7 

95.2 

106.2 

97.1 

104.3 

1984 

104.9 

103.7 

99.7 

91.6. 

94.4 

101.8 

101.6 

104.3 

97.6 

99.4 

87.1 

100.4 

97.5 

101.3 

108 

96.2 

111.5 

105 

105.6 

1991 

98.3 

100.5 

84.5 

97.6 

109.3 

96.4 

NA 

111.6 

106.8 

93.7 

113.5 

101.6 

112.6 

107 

99.3 

95.5 

101.9 

98.1 

102 

1987 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1985 

103.1 

104.5 

93.2 

98.2 

94.9 

98.9 

98.2 

103.9 

101 

94.9 

101.8 

96.1 

100.4 

100.9 

99.7 

118.8 

100.9 

110.8 

1982 

92.6 

106.4 

92.5 

91.4 

84.7 

97.9 

97.5 

96.2 

93.6 

98.3 

88.4 

100.9 

84.9 

106 

121.4 

106 

111.5 

96.9 

110.5 

1988 

103.3 

99 

83.3 

101.3 

100.4 

98.3 

105.1 

109.5 

103.4 

96.9 

106 

101.6 

113.2 

103.6 

99.5 

100.7 

102.4 

96.7 

92.3 

1983 

11 1.7 

106.2 

93.4 

91.2 

88.9 

92.9 

94.9 

105.6 

97.4 

96.9 

78.6 

102.3 

99.7 

102.9 

108 

85.7 

120.7 

97.3 

91.6 

1980 

98.4 

109 

89.4 

86.5 

77.9 

94.8 

90.6 

92.9 

87.7 

94.4 

78.2 

101.8 

92.8 

102.4 

121.2 

110.2 

117.8 

95.5 

102.7 

1981 

104.7 

105.5 

92.5 

55.8 

71.6 

92.8 

90.1 

98.7 

88.6 

95.3 

80.4 

104.2 

95 

105.8 

121.6 

122.4 

115.3 

93.9 

112.8 

1975 

104.6 

117.2 

85.8 

74.1 

70.8 

85 

83.1 

95.9 

77.6 

101 

63.7 

96 

100.6 

97.3 

120.6 

110 

101.7 

81.6 

101 

1972 

100 

106.3 

84.5 

71.3 

68 

84.1 

81.4 

87.2 

74.3 

98.2 

53.4 

95.8 

91.6 

96.9 

103.7 

118.4 

102.7 

79.8 

92.4 

1973 

107.6 

114.4 

84.8 

70.9 

71.6 

90.5 

82.7 

92.4 

77.7 

96 

54.9 

95 

98.2 

97.8 

106.5 

96.2 

95.3 

81.1 

93.9 

Countries 

Australia 

Bangladesh 

Bhutan 

Brazil 

China 

France 

Germany 

India 

Indonesia 

Japan 

Malasia 

Mexico 

Nepal 

Pakistan 

Philippines 

South Africa 

Sri Lanka 

U.K. 

U.S. 

1977 

106.2 

114.6 

86.8 

81.8 

68.6 

82.7 

86.2 

99.2 

76.4 

100.2 

67.1 

98.3 

92.1 

103.9 

123.8 

11.6 

98.6 

86.5 

105.8 

1976 

110.5 

109 

86.3 

78.6 

69.5 

83.9 

82.3 

93.5 

76.8 

94.8 

66.1 

94.3 

96 

101 

128.1 

106.8 

101.4 

77.9 

102.8 

1974 

97.2 

108.7 

85.3 

73.5 

70.4 

90.8 

85.9 

87.4 

79.4 

98.1 

59.6 

93.2 

99 

99.1 

113.6 

118.9 

102.1 

86.5 

94.4 

1971 

99.9 

112 

84 

68.8 

69.7 

85.7 

84.8 

94.3 

75.1 

94.4 

50.8 

94.7 

98.1 

98 

108.4 

114.1 

102.4 

78.2 

94.7 

1978 

122.3 

114.6 

87.6 

77.3 

74.1 

87.6 

89.6 

100.7 

80.2 

99.1 

64.4 

105.4 

92.6 

102.6 

121.1 

111.6 

104.8 

88.7 

103.4 

1979 

114.8 

110.4 

88.1 

79.3 

78 

92.9 

89.3 

92.8 

81.7 

100.2 

74.3 

98.5 

86.3 

103.7 

121.6 

110.3 

112.6 

90.6 

108.2 
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France. I t  i s  70 percent ( ie ,  less t h a n  three-fourths) of the 

producti vi t y  i n compari son to another devel opi ng country, China. 

As far as rice i S concerned, productivity i n  India i S 48 percent 

of the productivity in China and Japan. The low levels 

productivity in Indian agriculture point to the possi bi l i t i es  

of i ncreasi ng productivity by adopting right strategy and 

intensive efforts. B u t  on the world scenario, India  has 

achieved a growth in the percapita food production. Table 3.4 

supports this fact. 

3.2 Productivity of Important Crops in Kerala Agriculture 

Trends i n  productivity of important crops i n  Kerala 

agriculture i s  given in Table 3.5. The indices of yield rates 

worked out with 1960-61 as base are also given. The crops whose 

yield rates increased during f i r s t  half of sixties are sugar, 

rubber and tea. There was a decline in the yield of rice, 

coconut, arecanut and pepper during thi S period. In seventies, 

moderate increase i n  yield was registered by rice and tea and 

substantial increase by sugarcane and rubber. There was an 

accelerating tendency in the yield of rice, coconut, arecanut, 

sugarcane, rubber and tea i n  eighties. On average, the yield 

of almost all major crops showed an increase during 1990-91 to  

1995-96. Of these, rubber showed the most substantial increase 

in the yield. Looking a t  the whole period i t  i s  observed t h a t  

there was more or less no change i n  the yield of coconut, moderate 

increase in t h a t  of pepper, fairly impressive increase in t h a t  
\ 

of rice, arecanut and remarkable increase in t h a t  of sugar, tea 

and rubber. 



TABLE 3.5 
PRODUCTIVITY OF IMPORTANT CROPS IN KERALA 

Source : Economic Review (Various Issues), Govt. of Kerala. SPB. 
Thiruvananthapuram 

. 

Year 

1960-61 

1965-66 

1970-71 

1975-76 

1980-81 

1985-86 

1990-91 

1991-92 

1992-93 

1993-94 

1994-95 

1995-96 

(Figures in 

Rice 

1371 

(1 00) 

1243 

(90.64) 

1484 

(1 08.24) 

1542 

(1 12.47) 

1587 

(1 15.75) 

1729 

(1 26.1 1) 

1940 

(141 .SO) 

1960 

(142.96) 

2020 

(147.34) 

1880 

(1 37.1 3) 

1920 

(1 40.04) 

2023 

(147.56) 

brackets 

Coconut 

(NutsIHa) 

6430 

(1 00) 

5617 

(87.36) 

5536 

(86.1 0) 

4964 

(77.20) 

4558 

(70.89) 

4792 

(74.53) 

5240 

(81.41) 

5240 

(51.41) 

4970 

(77.29) 

5740 

(89.27) 

5890 

(91.60) 

5890 

(91 50) 

are indices 

Pepper 

270 

(1 00) 

220 

(81.48) 

209.5 

(77.59) 

231 .5 

(85.74) 

273.6 

(101.33) 

270.5 

(1 00.22) 

277.8 

(102.89) 

284.1 

(105.22) 

270.8 

(100.30) 

270.6 

(1 00.22) 

258.8 

(95.85) 

314.1 

(1 16.33) 

Rubber 

187 

(1 00) 

313.3 

(1 67.38) 

439.2 

(234.87) 

623.2 

(333.26) 

566.8 

(303.1 0) 

578.1 

(309.14) 

754 

(403.21) 

81 8.5 

(437.70) 

859.4 

(459.57) 

921.7 

(492.89) 

998.9 

(534.17) 

1056.9 

(565.19) 

Arecanut 

716.5 

(1 00) 

625 

(87.23) 

616.3 

(86.02) 

623.4 

(87.01) 

868.9 

(121.27) 

877.2 

(1 22.43) 

1026.2 

(143.22) 

1025.2 

(143.08) 

1206.4 

(168.37) 

1250.5 

(174.53) 

1125.5 

(1 57.08) 

1014 

(141.52) 

with 1960-61 

(Kg/Hectare) 
Tea 

1009.8 

(1 00) 

1114.8 

(1 10.40) 

1102.7 

(1 09.20) 

1131.6 

(1 12.06) 

1500 

(148.54) 

1485.7 

(147.1 3) 

1749.2 

(173.22) 

1925 

(190.63) 

1587.8. 

(157.24) 

1911.1 

(1 89.26) 

1865.3 

(1 84.72) 

1849.5 

(183.16) 

1 

Sugarcane 

4233 

(1 00) 

4556 

(1 07.63) 

4700 

(1 1 1.03) 

5622 

(1 32.81) 

5775 

(1 36.43) 

5325 

(125.80) 

6786 

(160.31) 

6754 

(1 59.56) 

6908 

(163.1 1) 

81 44 

(1 92.31) 

8468 

(200.05) 

8070 

(190.64) 

as base) 
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3.3  Components of Technological Change 

Dynamic changes in foodgrai n production and producti vi t y  

were recorded i n  Indian agriculture since the mid-sixties. 

The improvement in agricultural productivity can be traced to  

developments i n  a number of directions. The most significant 

was the use of h i g h  yielding varieties (HYVs) of seeds of 

different goodcrops. Along with the use of HYVs, increased 

use of irrigation water, fer t i l isers  and manures, insecticides, 

fungi ci des and weedi ci des have a1 so been responsible for rai sing 

producti v i  t y  . A1 so improved tool S and imp1 ements have been 

brought into use for improving agricultural production by bringing 

cul turable waste1 ands under the p1 ough. Improvements have been 

taken place in the methods of soil and water management and in 

agricultural practices 1 i ke seed treatment, inter-cul t i  vati on,  

weeding etc. Here we discuss the role of some of the crucial 

components of the new farm technology in India. 

High Yielding Varieties (HYVs) 

The discovery of HYVs was the result of continuous research 

undertaken over decades a t  various research institutions in India 

and abroad. The most outstanding research contribution in thi S 

respect came i ni t i  a1 l y  from the International Centre for wheat 

and maize improvement in Mexico for wheat and the International 

Rice Research Institute in Philippines for rice. They are a 

part of the network of research centres established t o  deJelop 

new varieties of seed for various crops in different parts of 
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the world. Simi l arly , many other research i nsti tutes in 

other countries are engaged in research specific t o  the soil - 

crop-climate complexes of different areas. 

The new dwarf varieties are the result of countless 

crossings of local varieties which exhibit greatly differing 

genetic characteristics. They react favourably t o  increased 

amount of input of fert i l isers.  HYVs can absorb high quantities 

of the order of 100 pounds t o  120 pounds of nutrients per acre.. 

The new varieties are photoinsensi tive and are relatively less 

dependent on the sunlight t h a n  the traditional ones. Also 

the new varieties have a shorter maturing period which 

faci l i tates double cropping and mu1 t i  p1 e cropping. 

3.3.1 .l  HYVs in Indian Agriculture 

The evolution and introduction of HYVs of seeds has 

laid a pavement of new technological change for Indian 

agriculture. The programme of evolution of new plant 

materials covers most of the foodcrops such as rice, wheat, 

maize, jowar and bajra. The progress of HYV programme i s  

indicated in Table 3.6. The area under HYVs of paddy, wheat, 

jowar, bajra and maize increased from 0.89, 0.54, 0.19, 0.06 

and 0.21 million hectares in 1966-67 t o  29.43, 22.09, 7.62, 

6.02 and 2.94 million hectares in 1990-91 respectively. The 

total area under HYV crops increased from 1.89 mill ion hectares 

t o  68.1 million hectares over the same period. i 



TABLE 3.6 
AREA UNDER HWS OF PRINCIPAL FOODGRAINS IN INDIA 

Source : Indian Agriculture in Brief, 22nd edition, Directorate of Economics and I 

Statistics, Ministry of Agriculture. Economic Survey. 1989-90. 
Economic Survey 1997-98. 
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The success of thi S programme has revol uti oni sed 

agriculture and brought about a phenomenal and rapid increase 

in foodgrain production in the country. Table 3.7 shows that 

the growth rate of rice production rose from 2.22 percent per 

annum during 1967-68 - 1980-81 to  3.35 percent per annum during 

1980-81 - 1995-96. During the same period, the productivity 

of rice also increased significantly from 1.45 t o  2.82 percent 

per annum. O n  the other hand, the growth rate of wheat 

production decl ined t h o u g h  t h a t  of wheat producti vi t y  rose. 

Pulses showed regative rates of growth in production and 

productivity during tne f i r s t  half of the green revolution 

and then showed growth rates of 1.21 and 1 . l 4  percent per annum 

i n  production and producti vi t y  during 1980-81 t o  1995-96. 

This shows that the green revolution i s  now spreading to more 

crops. One can therefore agree with Hanumantha Rao t h a t  "The 

major i nter-crop i mbal ances i n growth, witnessed in the early 

years of the green revolution, are getting redressed to  some 

extent in the recent period:2 

Wheat crop has proved t o  be a b i g  success because of 

the absence of problem of pests and diseases and decentralised 

water management system i n  a large part of wheat growing areas 

like Punjab, Haryana and Western Uttar Pradesh. Also the 

price support p01 icy of the government provided the necessary 

incentive for the increased use of new seeds. In fact, an 

increase in wheat production has become an important stabi l i sing 
1 

factor in foodgrain production in the country. 

2.  C .H.Hanumantha Rao, "Agri cul ture : Pol icy and Performance" 
in Bimal Jalan (ed), The Indian Economy : Problems and 
Prospects (New Del hi, 1992).  



TABLE 3.7 

ALL INDIA COMPOUND GROWTH RATE OF PRODUCTION AND YIELD O F  SOME CROPS 

GREEN REVOLUTION PERIOD 

. - 

Source : Govt. of India, Ministry of Agriculture, Agricultural Statistics 
at a Glance, 1997 

CROP 

Rice 

Wheat 

Jowar 

Bajra 

Maize 

Total pulses 

Total Foodgrains 

1967-68 TO 1995-96 

Production 

2.9 

4.72 

0.64 

0.68 

1.66 

0.93 

2.67 

Yield 

2.33 

3.1 1 

1.95 

1.57 

1.64 

0.72 

2.24 

1967-68 TO 1980-81 

Production 

2.22 

5.65 

2.04 

-0.38 

0.02 

-0.4 

2.25 

1980-81 TO 1995-96 

Yeild 

1.45 

2.62 

3.22 

0.77 

0 

-0.67 

1.33 

Production 

3.35 

3.62 

-0.7 

1.15 

2.43 

1.21 

2.86 

Yeild 

2.82 

2.91 

1.83 

2.33 

2.24 

1.14 

2.74 



TABLE 3.8 
ALL INDIA AREA UNDER PADDY'('000 Hectares) 

Source : H.L. Chandhok and Policy Group, India Database : The Economy, Anntlal 
Time Series Date, Vol. I I .  
Govt. of India, Economic Survey 1997-98 

Year 
1966-67 

1967-68 

1968-69 

1969-70 

1970-71 

1971 -72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981 -82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991 -92 

1992-93 

1993-94 
, 

HYV as 
% of Total 

2.52 

4.90 

7.25 

1 1.52 

14.86 

19.63 

22.26 

26.07 

29.58 

31.52 

34.62 

40.02 

40.57 

40.57 

45.41 

48.36 

39.04 

52.70 

55.34 

57.06 

58.36 

58.07 

60.88 

62.04 

64.24 

67.1 3 

67.54 

67.94 

HYV Area 

888 

1785 

2681 

4342 

5588 

7412 

81 68 

9981 

11208 

12443 

13337 

16122 

16882 

15991 

18234 

19687 

18842 

21 736 

22778 

23473 

24026 

22250 

25407 

26162 

27394 

27953 

28427 

28900 

Percentage 
over Previous 

H W  Area 

101.01 

50.20 

61.95 

28.70 

32.60 

10.20 

22.20 

12.29 

11.02 

7.1 8 

20.88 

4.71 

-5.28 

14.00 

7.97 

-4.29 

15.36 

4.79 

3.05 

2.36 

-7.39 

14.19 

2.97 

4.73 

2.04 

1.70 

1.66 

Total Area 
35251 

36437 

36966 

37680 

37592 

37758 

36688 

38286 

37889 

39475 

3851 1 

40283 

40482 

3941 4 

401 52 

40708 

48262 

41 244 

41 159 

41 137 

41167 

3831 9 

41736 

42167 

42640 

41640 

42090 

42539 

change 
Year 

Total Area 

3.36 

1.45 

1.93 

-0.23 

0.44 

-2.83 

4.36 

-1.04 

4.1 9 

-2.44 

4.60 

0.49 

-2.64 

1.87 

1.38 

18.56 

-14.54 

-0.21 

-0.05 

0.07 

-6.92 

8.92 

1.03 

1.12 

-2.35 

1.08 

1.07 



Signif icant  progress has a l s o  been made in  the cu l t i va t i on  

of HYVs of paddy, although the  development is  not a s  f a s t  a s  

i n  the case of wheat. Table 3.8 shows a l l - India  area under 

paddy s ince  1966-67. I t  i s  c l ea r  from t h i s  data t h a t  the 

percentage of HYV area of paddy t o  t o t a l  paddy area increased 

from 2.52 i n  1966-67 t o  67.94 in  1993-94. This large  thrust 

on H Y V  area i s  evident from the value of coef f ic ien t  of var ia t ion 

in  HYV area calcula ted fo r  t he  same period, which i s  equal t o  

54.09 percent. 

Thus ,  the 'miracle seeds' has played a vi ta l  r o l e  in  t h e  

development of Indian agr icul ture .  

3.3.1.2 HYVs i n  Kerala Agriculture 

Introduction of high yielding va r i e t i e s  was a milestone 

in  t h e  development process of Kerala agr icul ture .  Several HYVs  

sui ted t o  our climate and so i l  were introduced by Kerala 

Agricutural Uni versi t y  . The adoption of HYVs i n  Keral a s t a r t e d  

only by 1968-69 and i t  was mostly confined t o  r ice .  In 1968- 

69, the area under HYV of r i c e  was 14 percent of the t o t a l  area  

unde.i- r i c e .  Table 3.9 gives the relevant data from 1969-70 

onwards. I t  may be seen t h a t  ttie area under HYV has increased 

from 136.13 thousand hectares in  1969-70 t o  282.21 thousand 

hectares i n  1979-80. However, t he  area declined s ince  then t o  

174.45 thousand hectares by 1994-95. In other words, t&Vs of 

paddy area accounted fo r  only 15.57 percent of t o t a l  area in  

1969-70, increased t o  35.58 percent by 1979-80. B u t  i t  declined 



TABLE 3.9 

Year 
1969-70 

1970-71 

1971-72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991-92 

1992-93 

1993-94 

1994-95 

C.V. 

Figures in 
Source : 

Economic Survey 1997-98. 

AREA UNDER PADDY IN 

Autumn 
39.84 

(10.12) 
58.04 

(14.71) 
68.54 

(17.34) 
94.29 

(24.06) 
125.29 
(31.90) 
77.54 

(19.63) 
98.53 

(26.27) 
1 15.76 
(31.82) 
142.23 
(38.93) 
144.91 
(41.78) 
142.54 
(40.92) 
136.24 
(39.01 ) 
138.94 
(40.03) 
113.09 
(33.00) 
101.81 
(31.06) 
11 2.4 

(35.28) 
83.78 

(29.95) 
80.08 

(27.94) 
54.76 

(22.77) 
62.35 

(26.74) 
7 9 

(32.43) 
80.03 

(33.90) 
73.3 

(33.51) 
78.09 

(35.70) 
73.24 

(35.94) 
74.43 

(37.48) 
32.36 

parantheses 
Agriculture 

KERALA'('000 Hectares) 

Autumn 
393.75 

394.52 

395.3 

391.9 

392.77 

394.93 

375.04 

363.82 

365.11 

346.83 

348.37 

349.24 

347.08 

342.67 

327.78 

318.61 

279.7 

286.57 

240.45 

233.17 

243.61 

236.08 

218.77 

218.75 

203.78 

198.73 

22.05 

area to 
Ministry fo 

HYV 
Winter 
49.78 

(13.03) 
48.14 

(12.60) 
31.88 
(8.35) 
55.03 

(14.40) 
57.08 

(14.98) 
50.99 

(13.25) 
62.17 

(1 5.68) 
74.8 

(19.60) 
89.57 

(24.15) 
77.91 

(22.53) 
84.57 

(24.90) 
92.39 

(26.09) 
73.58 

(20.66) 
51.87 

(14.72) 
62.06 

(19.12) 
63.69 

(23.87) 
40.65 

(12.97) 
44.6 

(15.01) 
33.76 

(11.49) 
37.97 

(13.85) 
36.91 

(13.74) 
40.01 

(15.47) 
49.75 

(19.59) 
45.42 

(18.61) 
51.19 

(21.62) 
55.58 

(23.37) 
29.84 

represent 
in Brief, 

Total 
Winter 
382.17 

382.07 

381.97 

382.18 

380.98 

384.84 

396.39 

381.68 

370.86 

345.73 

339.61 

354.13 

356.07 

352.27 

324.56 

226.81 

313.42 

297.07 

293.89 

274.15 

268.6 

258.56 

253.98 

244.1 

236.76 

237.79 

16.92 

Total Area 
Agriculture, 

Area 
Summer 

46.51 
(47.39) 
53.04 

(54.11) 
67.44 

(68.90) 
60.05 

(60.28) 
65.90 

(65.30) 
39.13 

(38.47) 
98.53 

(94.21 ) 
73.41 

(67.42) 
61.6 

(59.00) 
56.42 

(52.88) 
55.11 

(52.35) 
51.1 

(51.97) 
47.18 

(45.50) 
31.44 

(37.63) 
48.48 

(55.25) 
44.45 

(52.32) 
38.85 

(45.62) 
41.25 

(51.46) 
31.31 

(44.89) 
36.69 

(52.24) 
39.72 

(55.80) 
42.79 

(66.02) 
43.29 

(63.12) 
51.59 

(69.01) 
47.98 

(71.30) 
44.39 

(66.48) 
28.45 

percentage 
23rd Edition, 

Total 
136.13 
(15.57) 
159.22 
(18.20) 
167.86 
(19.18) 
209.38 
(23.96) 
284.27 
(32.50) 
167.65 
(19.02) 
230.1 

(26.27) 
263.97 
(3090) 
293.29 
(34.90) 
279.23 
(34.94) 
282.21 
(35.58) 
279.73 
(34.89) 
259.7 

(32.19) 
196.4 

(25.23) 
212.54 
(28.69) 
220.54 
(32.90) 
163.28 
(24.07) 
165.93 
(25.00) 
119.74 
(19.82)' 
137.02 
(23.72) 
155.63 
(26.68) 
162.82 
(29.10) 
166.34 
(30.73) 
175.1 

(32.57) 
172.42 
(33.95) 
174.45 
(34.66) 

26.5 

of HYV 
DES, 

Area 
Summer 

98.14 

98.02 

97.89 

99.62 

100.93 

101.7 

104.59 

108.87 

104.4 

106.68 

105.29 

98.32 

103.7 

83.35 

87.74 

84.96 

85.16 

80.17 

69.75 

70.23 

71.18 

64.81 

68.58 

74.76 

67.3 

66.78 

17.14 

. 
Govt. of lndia, 

Total 
874.06 

874.83 

875.16 

873.7 

874.68 

881.47 

876.02 

854.37 

840.37 

799.24 

793.27 

801.7 

806.85 

778.49 

740.09 

670.38 

678.28 

663.8 

604.08 

577.56 

- 583.39 

- 559.45 

541.33 

537.61 

507.83 

303.29 

18.84 



TABLE 3.10 
PRODUCTIVITY OF PADDY IN KERALA (Kg.lha) 

Source : H.L. Chandhok and The Policy Group, India Database : The Economy, Annual 
Time Series Data, Vol. 11. 
Govt. of Kerala, Economic Review 1997, SPB, Thiruvananthapuram 

Year 

1969-70 

1970-71 

1971-72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991-92 

1992-93 

1993-94 

1994-95 

CV 

Autumn 

1548.57 

1644.1 0 

2092.04 

1537.00 

1825.73 

1684.00 

1801.88 

1604.85 

2024.29 

201 2.32 

2276.84 

2070.45 

2076.32 

2250.1 1 

1947.1 1 

2075.04 

1876.60 

1783.62 

1947.64 

1732.41 

2014.33 

2082.56 

1720.96 

2057.51 

1849.83 

1481.01 

11.45 

Autumn 

1324.31 

1422.14 

1397.04 

1470.25 

1541.88 

1356.06 

1472.69 

1340.35 

1382.02 

1477.29 

1629.58 

'1 585.57 

1604.59 

1689.1 8 

1587.81 

1723.19 

1651.75 

1634.54 

1748.19 

1663.17 

1964.78 

1961.32 

1835.79 

1992.19 

1954.88 

1647.38 

12.50 

Total 

1798.02 

1853.77 

21 50.44 

1836.25 

1420.87 

1758.41 

1816.91 

1757.65 

1968.32 

1982.03 

2166.91 

1999.28 

2044.60 

21 86.27 

2026.90 

2057.88 

2101.89 

2028.93 

2074.94 

1982.39 

2217.89 

2207.23 

2129.17 

2279.96 

21 16.57 

2019.13 

9.79 

H W  

Winter 

1603.39 

1564.57 

1802.80 

2035.00 

1327.97 

1644.31 

_ 1593.1 7 

1824.63 

1859.53 

1736.68 

1997.74 

1896.70 

1923.96 

2072.92 

2032.27 

1921 .l8 

2053.85 

2064.50 

1972.48 

2023.07 

2314.90 

221 0.62 

2440.39 

2350.24 

2360.28 

2427.56 

15.42 

Total 

Winter 

1377.84 

1450.1 5 

1562.44 

1594.10 

1332.76 

1564.79 

1508.54 

1539.88 

1580.45 

1662.77 

1550.20 

1548.86 

1654.58 

1605.87 

1604.09 

2023.37 

1681.37 

1671.75 

1600.28 

1724.23 

1877.14 

1858.94 

1998.28 

1953.12 

1947.80 

2102.20 

12.09 

Summer 

2219.99 

2345.71 

2374.09 

2123.99 

1507.80 

2054.54 

1435.89 

1930.37 

1997.37 

2243.05 

2142.17 

1995.01 

21 39.33 

2143.61 

21 87.59 

2210.34 

2638.08 

2466.66 

2402.10 

2365.10 

2532.60 

2437.22 

2462.79 

2554.81 

2488.49 

2410.62 

13.54 

Summer 

1817.79 

1862.65 

2070.57 

1916.64 

1424.1 5 

1929.1 5 

1729.60 

1640.60 

1786.80 

1636.32 

1952.14 

1726.07 

1864.23 

1935.00 

1901.42 

1965.91 

2161.58 

2105.06 

2035.30 

2164.98 

2225.28 

2204.94 

2204.98 

2305.16 

2146.02 

221 3.53 

11.22 

Total 

1403.12 

1483.72 

1544.57 

1575.32 

1437.21 

1513.31 

1519.59 

1467.74 

151 9.87 

1578.75 

1638.41 

1586.58 

1660.03 

1677.86 

1632.13 

1873.42 

1729.45 

1708.02 

1709.38 

1753.17 

1956.21 

1942.24 

1958.80 

2017.97 

1976.91 
/ 

1937.38 

11.19 



t o  26.68 pe rcen t  by 1989-90. Thus t h e  adopt ion o f  HYVs came 

t o  a h a l t  by t h e  beginning of  e i g h t i e s .  Af t e r  t h a t ,  i t  showed 

an a c c e l e r a t i n g  t r e n d .  

When we a s s e s s  t h e  p roduc t iv i t y  of  HYV paddy i n  t h e  s t a t e  

dur ing  t h i s  pe r iod  i t  can be seen t h a t  i t  has increased  from 

1798.02 Kg. per  h e c t a r e  i n  1969-70 t o  2019.13 Kg. per  h e c t a r e  

i n  1994-95. I t  i s  s u r p r i s i n g  t o  f i n d  t h a t  t h e  p r o d u c t i v i t y  o f  

paddy went up by 20.52 percentage between 1969-70 and 1979-80 

( i . e .  from 1798.02 Kg per h e c t a r e  t o  2166.91 Kg. per h e c t a r e )  

with an i n c r e a s e  i n  a r e a  under HYV by more t han  107 pe rcen t  and 

t h e  p roduc t iv i t y  r o s e  aga in  by l e s s  than 1 percent  between 1980- 

81 and 1994-95 wi th  a f a l l  i n  t h e  a r e a  under HYV by more than 

37 pe rcen t  dur ing  t h e  same per iod.  Table 3.10 g ives  t h e  d a t a  

on HYV p r o d u c t i v i t y  i n  Kerala.  The v a r i a t i o n  i n  t h e  t o t a l  paddy 

product i  vi t y  dur ing  t h e  re1  evant  per iod was 9.79 percent  whereas 

t h e  c o e f f i c i e n t  o f  v a r i a t i o n  i n  HYV a r ea  of paddy was 26.50 pe rcen t  

during t h e  same per iod.  The c o r r e l a t i o n  a n a l y s i s  between HYV 

a r ea  and p roduc t iv i t y  showed a low degree of  r e l a t i o n s h i p  

( R  = 0.47) between t h e s e  va r i ab l e s .  

3.3.1.3 D i s t r i c t - w i s e  Performance of HYV 

Table 3.11 provides  t h e  annual compound growth r a t e s  of 

HYV a r e a  and p roduc t iv i t y  during t h r e e  per iods  : 1973;74 to 

1982-83, 1982-83 t o  1995-96 and 1973-74 t o  1995-96. During f i r s t  

per iod (1973-74 t o  1982-83), t h e  d i s t r i c t s  Kol lam, Kottayam, 

Idukki and Palakkad showed a s u b s t a n t i a l  annual growth r a t e  i n  

area- All o t h e r  d i s t r i c t s  except  Ernakulam marked nega t ive  



TABLE 3.1 1 
ANNUAL COMPOUND GROWTH RATES(Percentage) OF H W  AREA AND PRODUCTIVITY 

MODEL : logY = A+Bt 

Source : Computed from Table 3.9 and Table 3.10 

Districts 

TVM 

KLM 

ALP 

KTM 

IDK 

EKM 

TSR 

PKD 

MPM 

KKD 

KNR 

State 

1973-74 to 1982-83 1982-83 to 1995-96 

Area 

-1 2.76 

13.65 

-5.50 

36.50 

4.47 

0.1 7 

-4.70 

10.75 

-1 0.74 

-9.64 

-4.18 

0.52 

Area 

11.28 

-0.80 

3.29 

-0.18 

-5.20 

1.33 

-0.53 

-1 0.67 

3.17 

-2.59 

0.26 

-0.41 

1973-74 to 1995-96 

Productivity 

0.15 

1.14 

2.78 

4.22 

3.08 

2.43 

3.18 

1.62 

-0.02 

0.03 

1.28 

3.74 

Productivity 

-0.56 

0.42 

0.92 

0.94 

-0.16 

2.07 

1.50 

-0.68 

0.06 

2.20 

-0.99 

0.05 

Area 

2.78 

3.92 

-0.92 

-0.39 

-8.17 

-1.17 

-3.18 

-9.97 

-2.74 

-7.16 

-1.98 

-2.38 

Productivity 

1.33 

-0.41 

1.58 

2.28 

2.03 

3.63 

2.36 

-0.18 

0.37 

0.85 

0.22 

1.37 



growth ra tes .  On t h e  o ther  hand, a l l  d i s t r i c t s  o ther  than 

Malappuram and Kozhikode showed p o s i t i v e  growth r a t e s  i n  HYV 

product i v i  t y  . 

I n  t h e  second pe r iod  (1982-83 t o  1995-961, t h e  d i s t r i c t s  

Thiruvananthapuram, Idukk i  , Pal akkad and Kannoor marked negat ive 

growth r a t e s  i n  p roduc t i v i t y .  But  dur ing  the  t h i r d  pe r iod  

(1973-74 t o  1995-96), t h e  annual compound growth r a t e s  computed 

f o r  Kol lam and Palakkad were negat ive whereas f o r  a l l  o ther  

d i s t r i c t s ,  these were pos i t i ve .  A t  t h e  same time, annual 

compound growth r a t e s  o f  HYV area i n  t h e  s t a t e  dur ing  second and 

t h i r d  per iods were negative whereas t h e  p r o d u c t i v i t y  r a t e s  were 

p o s i t i v e  i n  a l l  t h e  th ree  periods. 

3.3.2 I r r i g a t i o n  

The use o f  HYVs o f  crops has been extended under we l l  

c o n t r o l l e d  i r r i g a t e d  condi t ions.  Assured water supply i s  a 

pre-requi s i  t e  f o r  i n tens i ve  a g r i c u l t u r e  based on HYVs o f  seeds 

and h igh  l e v e l  S o f  f e r t i  l i sat ion.  However, t he  a v a i l  abi  l i t y  

o f  i r r i g a t i o n  f a c i l i t i e s  i s  h i g h l y  inadequate i n  Ind ia .  About 

65 percent of I n d i a ' s  cropped area s t i l l  depends on r a i n f a l l  which 

i S concentrated i n  a few months of t h e  year. 

3.3.2.1 I r r i g a t i o n  i n  I n d i a n  A g r i c u l t u r e  

The gross i r r i g a t e d  area i n  t h e  country i n  1960-61 was 

27.98 m i l l i o n  hectares, accounting f o r  18.32 percent o f  t h e  gross 

sown area.from 1960-61 onwards, t h e  gross i r r i g a t e d  area has 

increased and i t was 66.14 m i l l  i o n  hectares i n  1992-93. Also t h e  

share o f  gross i - r r i g a t e d  area t o  the  gross sown area has increased 

over the period frcm 1!%0-61 to 1992-93 hich i s  evident fim Table 3.12. 



TABLE 3.12 

Year 

1960-61 

1961 -62 

1962-63 

1963-64 

1964-65 

1965-66 

1966-67 

1967-68 

1968-69 

1969-70 

1970-71 

1971 -72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991 -92 

1992-93 

Source : 

(Thousand HectaresJ 

Share of Gross 

Irrigated Area 

18.32 

18.22 

18.79 

18.93 

19.28 

19.90 

20.77 

20.28 

22.24 

22.78 

23.04 

23.26 

24.09 

23.71 

25.42 

25.32 

26.02 

26.72 

27.64 

28.99 

28.82 

29.12 

30.07 

29.94 

30.65 

30.42 

31.63 

32.81 

33.52 

33.96 

33.62 

35.03 

35.64 

Economy, Annual 

ALL INDIA CULTIVATED AND IRRIGATED AREA 

Area 

Gross 

152.77 

156.21 

156.76 

156.96 

159.23 

155.28 

157.35 

163.74 

159.53 

162.26 

165.79 

165.19 

162.15 

169.87 

164.19 

171.30 

167.34 

172.26 

174.76 

169.66 

173.10 

177.04 

173.34 

180.17 

176.42 

178.50 

126.40 

176.40 

182.30 

182.30 

185.90 

182.70 

185.50 

H.L. Chandhok 
Time Series 

Irrigated 

Gross 

27.98 

28.46 

29.45 

29.71 

30.70 

30.90 

32.68 

33.21 

35.48 

36.97 

38.19 

38.43 

39.06 

40.28 

41.74 

43.38 

43.55 

46.03 

48.31 

49.1 8 

49.88 

51.55 

52.12 

53.94 

54.08 

54.30 

55.80 

56.00 

61.10 

61.90 

62.50 

64.00 

66.14 

Group, India 

54 

Sown 

Net 

133.20 

135.40 

136.34 

136.48 

138.12 

136.20 

137.23 

139.88 

137.31 

138.77 

140.78 

140.04 

137.57 

143.06 

137.79 

141.57 

139.46 

141.91 

143.01 

139.02 

140.30 

142.00 

140.79 

142.75 

140.90 

140.90 

135.60 

134.10 

141.90 

142.30 

142.30 

141.40 

142.10 

and The Policy 
Data. Vol.1. 

Area 

Net 

24.66 

24.88 

25.66 

25.89 

26.60 

26.34 

26.91 

27.19 

29.01 

30.20 

31.10 

31.55 

31.83 

32.55 

33.71 

34.59 

35.15 

36.55 

38.06 

38.48 

38.81 

39.92 

40.72 

41.96 

41.72 

41.90 

42.60 

42.90 

46.40 

46.70 

47.80 

48.80 

50.10 

Database : The 



Minor irrigation schemes have the major thrust on the 

irrigation potential and i t s  utilisation. As a result of efforts 

made in the development of water resources for irrigation since 

1950-51, the gross area irrigated increased by more t h a n  two and 

half times. The gross irrigation potential increased t o  87.1 

mill ion hectares in 1994-95 (32.3 mill ion hectaes from major and 

medium schemes and 54.8 mil l ion hectares from minor schemes) and 

the actual utilisation was expected t o  77.9 million hectares. 

Table 3.13 gives the development of irrigation in India since 

1950-51. 

Of different sources of irrigation, we1 l S have an important 

role in irrigation because major share of net irrigation area 

i s  under this source. In 1960-61, about 29.6 percent of net 

irrigated area h a s  been under this category and in 1992-93 i t  

has increased t o  53 percent. A t  the same time, the importance 

of other sources like ponds, tanks etc. have been decreased during 

this period. Table 3.14 gives an idea about these facts. 

Thus, i t  would be seen t h a t  the fastest development has 

been recorded in the case of minor irrigation for tapping ground 

water t o  provide assured irrigation. Even in respect of major 

and medium irrigation the progress i s  noteworthy. However, 

no noticeable progress seems t o  have been made for the development 

of tanks, ponds etc. 



TABLE 3.13 
DISTRIBUTION OF NET AREA IRRIGATED BY SOURCES OF IRRIGATION 

Source: Indian Agriculture in Brief, 22nd edition in 1989 and 25th edition 1994, Fertiliser 
Statistics 1995-96 

Year 

1950-51 

1960-61 

1970-71 

1975-76 

1980-81 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991-92 

1992-93 

Tanks 

- 

17.30 

18.50 

13.20 

11.50 

8.20 

7.20 

7.20 

6.50 

7.30 

7.00 

7.00 

6.70 

6.50 

(Percentage) 

Others 

14.20 

9.80 

7.30 

6.90 

6.60 

6.20 

6.30 

6.90 

6.60 

6.30 

6.50 

6.40 

6.40 

Total 

39.90 

42.10 

41.30 

39.90 

39.50 

37.80 

37.80 

35.90 

36.30 

35.90 

35.60 

34.70 

34.10 

Govt. 

34.40 

37.20 

38.50 

37.40 

37.30 

36.60 

36.60 

34.80 

35.20 

34.80 

34.50 

33.70 

33.10 

Total 

28.70 

29.60 

38.20 

41.70 

45.70 

48.80 

48.80 

50.70 

49.80 

50.80 

50.90 

52.20 

53.00 

Canals 

Pvt. 

5.50 

4.90 

2.80 

2.50 

2.20 

1.20 

1.20 

1.10 

1 .l0 

1 .l0 

1 .l0 

1 .OO 

1.00 . 

Tubewells 

0.60 

14.30 

19.80 

24.60 

28.20 

28.20 

30.60 

30.50 

30.40 

29.80 

30.40 

31.60 

Wells 

Others 

28.70 

29.60 

23.90 

21.90 

21.10 

20.60 

20.60 

20.1 0 

19.30 

20.50 

21.10 

21.80 

21.40 



TABLE 3.14 
IRRIGATION POTENTIAL AND ITS UTILISATION 

All Schemes Year 

1950-51 

1980-81 

1985-86 

1986-87 

1987-88 

1989-90 

1 990-91 

1991 -92 

1992-93 

1993-94 

1994-95 

Potential 

22.60 

58.70 

69.60 

71.90 

74.30 

76.50 

81 .OO 

81.10 

83.00 

84.90 

87.10 

Utilisation 

22.60 

54.10 

62.40 

64.1 0 

68.60 

68.60 

72.90 

72.80 

74.50 

1 76.20 

1 77.90 

Source: Seventh Five Year Plan, 1985-90 and Economic Survey, 1996-97 

Pzajor & Medium Schemes 

Potential 

9.70 

27.30 

30.50 

31.20 

31.90 

29.90 

33.60 

30.70 

31.40 

31.60 

32.30 

Minor Schemes 

Utilisation 

9.70 

22.70 

25.80 

26.40 

26.40 

25.50 

26.00 

26.30 

26.60 

27.10 

27.60 

Potential 

12.90 

31.40 

39.10 

40.70 

42.40 

46.60 

49.20 

50.40 

51.90 

53.50 

54.80 

Utilisation 

12.90 

31.40 

36.40 

37.70 

39.20 

43.1 0 

44.80 

46.50 

47.90 

49.10 

50.20 



3.3-2.2 Irriaation in Kerala Aqricul ture 

As f a r  a s  Kerala i s  concerned water r e sou rces  c o n s t i t u t e  

one o f  t h e  most important  economic a s s e t s  o f  t h e  state wi th  an 

average annual r a i n f a l l  of about  3000mn and an es t imated  annual 
3 

y i e l d  of  74200m.cum. and served by 44 r i v e r s  and r i v u l e t s .  

Although Kerala accounts  f o r  on ly  1.2 percent  of  t h e  land s u r f a c e  

of  t h e  count ry ,  h e r  water p o t e n t i a l  amount t o  5.4 percent .  

Table 3.15 shows percentage of g ross  i r r i g a t e d  a r e a  t o  

g ros s  sown a r e a  i n  t h e  s t a t e .  In 1976-77, t h e  g ros s  i r r i g a t e d  

a r e a  was 3728 thousand hec t a r e s  which i o n s t i  t u t e  about  12.71 

percent  o f  t h e  g ros s  sown a rea .  The g ros s  i r r i g a t e d  a r e a  

increased  t o  505.49 thousand h e c t a r e s  by 1994-95, which i S only 

15.66 percent  o f  g ros s  sown a rea .  Thus i t  i s  observed t h a t  

dur ing  t h e  per iod  from 1976-77 t o  1994-95, t h e  g ros s  i r r i g a t e d  

a r ea  has  increased  by 36 percent .  

In Keral a severa l  sources  account f o r  t o t a l  i r r i g a t i o n .  

Among them t h e  c h i e f  sources  a r e  c a n a l s ,  t anks ,  we l l s  and l i f t  

i r r i g a t i o n .  Table  3.16 shows source-wi se n e t  i r r i g a t e d  a r e a  

i n  Kerala.  

From t h e  Table ,  i t  can be observed t h a t  t h e  t h r u s t  upon 

canal i r r i g a t i o n  decreased by 47.61 percent  over t h e  per iod  from 

1969-70 t o  1992-93. A t  t h e  same t ime,  n e t  i r r i g a t e d  a r e a  under 

t anks  and w e l l s  ha s  increased  from 77.5 thousand h e c t a r e s  t o  114.1 

thousand h e c t a r e s ,  an i nc rease  of  47.23 percent  during t h e  per iod .  
- - -  p 

3. M.V.George & N.G.Nair, " I r r i g a t i o n  and Agr icu l tura l  Development 
i n  KeralaH i n  P.P. P i l l a i  ( e d ) ,  Agr i cu l tu ra l  Development i n  
Kerala ,  Agr ico le  Publ ishing Academy. 



TABLE - 3.15 

PERCENTAGE OF GROSS IRRIGATED AREA TO GROSS SOWN AREA IN KERALA 

Year Percentage 

Source : Govt. of Kerala, Economic Review (various ~ssues ) ,  S P B, 

Thiruvananthapuram. 



TABLE - 3.16 

SOURCE-WISE NET IRRIGATED AREA IN  KERALA 

(Hectares) 

Source 1969-70 1976-77 1979-80 1980-81 1985-86 1990-91 1992-93 

Canal S 203656 92890 106550 104696 100650 107956 106687 
(64.47) (42.02) (46.18) (43.99) (33.96) (32.19) (31 -90) 

Tanks 77491 51 360 56990 55970 81520 114630 114066 

& Wells (24.53) (23.23) (24.70) (23.52) (27.51 ) (34.18) (34.10) 

L i f t  5460 46500 37530 33702 30948 22403 23495 

I r r i g a t i o n  (1.73) (21.04) (16.26) (14.16) (10.44) (6.68) (7.02) 

Other 29300 3031 0 29680 43606 83209 88380 90209 

sources (9.27) (13.71) (12.86) (28.08) (28.08) (26.35) (26.97) 

Total 31 5907 221060 230750 237974 296337 335369 334457 

( 1 0 0 )  ( 1 0 0 )  ( 1 0 0 )  ( 1 0 0 )  ( 1 0 0 )  ( 1 0 0 )  ( 1 0 0 f  

Note: Figures i n  brackets represent presentage t o  t o t a l .  

Source : Govt. of Kerala, 'Economic Review (Various ~ssues ) ,  S P B, 

Thi ruvananthapuram. 
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Data shows t h a t  tanks and we1 l S bear major share of net i r r i ga t ed  

area i n  t h e  s t a t e  i n  1992-93. During seventies t h e  net area 

under l i f t  i r r i g a t i o n  was substant ia l .  B u t  a f t e r  t h a t  i t s  share 

has decreased. However, the t o t a l  net i r r i ga t ed  area in  the 

s t a t e  has increased marginal l y from 31 5.9 thousand hectares t o  

334.5 thousand hectares (5.9 percent increase) during the  same 

per i od . 

3.3.2.3 D i  strict-wi se development of I r r iga t ion  

To examine the changes in  i r r iga ted  area in  d i f f e r en t  

di s t r i  c t s  of Keral a ,  compound growth r a t e s  a r e  computed. Table 

3.17 presents d i s t r i c t -wise  growth r a t e s  about gross i r r i ga t ed  

area during 1977-78 t o  1994-95. 

The d i s t r i c t s  showing growth r a t e s  higher than t h a t  of 

the  S t a t e  were A1 appuzha, Kottayam and Idukki . The growth r a t e  

of gross i r r i ga t ed  area i n  Thrissur d i s t r i c t  was 0.62 percent 

per annum, which was lower than t h a t  f o r  s t a t e  (0.79 percent) .  

A1 l other d i s t r i c t s  recorded negative growth r a t e s  during t h i  S 

period. 

Source-wi se  i r r i ga t ed  area i n  d i f f e r en t  d i s t r i c t s  i S a1 so 

mlysed  i n  t h i s  context. The extent of canal i r r i ga t i on  i S shown 

in  Table 3.18. The area under canal i r r i ga t i on  has increased 

on average i n  t h e  d i s t r i c t s  of Thiruvananthapuram, Kollam, Kottayam 

Kozhi kode and Malappuram over the  period from 1975-76 t o  1992- 

93. In 1992-93, more than 50 percentage share were under canal 



TABLE - 3.17 

DISTRICT-WISE ANNUAL COMPOUND GROWTH RATES (PERCENTAGE) 

OF GROSS IRRIGATED AREA (1977-78 - 1994-96) 

MODEL : LOG Y = A + B t  

D i s t r i c t  C G R  

Thiruvananthapuram 

Kol l am 

A l  appuzha 

Kottayam 

Idukki  

Ernakul am 

Thr i  ssur 

Pal akkad 

Mal appuram 

Kozhi kode 

Kannoor 

State 

Source : Computed by the  Researcher. 



TABLE 3.18 
DISTRICTWISE CANAL IRRIGATION IN KERALA 

Source: Govt. of Kerala, Economic Review (Various Issues). SPB, 
~hiruvanantha~uram 



TABLE 3.19 
DISTRICTWISE IRRIGATED AREA UNDER TANKS & WELLS 

Source: Govt. of Kerala. Economic Review (Various Issues) SPB, 
Thiruvananthapuram 

64 



TABLE 3.20 
DISTRICTWISE LIFT IRRIGATED AREA 

Source: Govt. of Kerala, Economic Review (Various Issues) SPB, 
Thiruvananthapurarn 

6 5  



TABLE 3.21 
DISTRICTWISE IRRIGATED AREA UNDER OTHER SOURCES 

Districts 

TVM 

KLM 

1975-76 

752 

(8.53) 

ALP 

IDK 

561 7 

(43.01) 

KTM 

1980-81 

1294 

(1 1.39) 

81 5 

(3.1 5) 

1990-91 

1385 

(17.03) 

758 

(31.89) 

4026 

(35.63) 

EKM 

655 

(40.88) 

1294 

(1 1.39) 

TSR 

3533 

(1 3.32) 

1157 

(35.88) 

2326 

(6.36) 

PKD 

KNR 1 2347 1 10521 1 8013 

2621 

(35.94) 

4060 

(1 1.09) 

MPM 

KKD 

1 I I I 

(Figwes in parantheses represent percentage to total irrigated area) 

5747 

(1 2.09) 

2954 

(5.79) 

(Hectares) 

9505 

(1 8.09) 

5888 

(1 5.21) 

3420 

(1 7.54) 

1983 

(24.61) 

Source: Govt. of Kerala, Economic Review (Various Issues) SPB, 
Thiruvananthapuram 

66 

18599 

(25.59) 

3290 

(5.58) 

6778 

(9.29) 

7937 

(37.21) 

141 9 

(1 6.47) 

12837 

(40.25) 

856 

(17.35) 



irrigation in Thiruvananthapuram and Pal akkad, whereas Kol l am, 

Kottayam, Ernakulam, Thrissur and Kozhikode accounted for more 

than one-fourth of total irrigated area under canal irrigation. 

Table 3.19 shows the gross irrigated area under tanks and 

we1 l S. The districts of Ernakulam, Thrissur, Palakkad, Malappuram 

Kozhi kode and Kannoor recorded an increasing trend in the 

irrigated area under these sources. But in other districts, 
- 

this has declined during 1975-76 to 1992-93. Lift irrigated 

area showed fluctuations in almost all districts over this period 

and it accounted the lowest share of total irrigated area in 

1992-93. Table 320 presents district-wi se l ift-irrigated area. 

Table 3.21 shows the gross irrigated area under 'Other 

Sources1. More than 50 percent of the area irrigated from 'Other 

Sources' was in Idukki though it has declined over the period. 

In almost all other districts, it showed an accelerating trend. 

3.3.3 Ferti l i sers 

The core factor to growth in agricultural productivity 

during a short period is the intensive use of inputs like 

fertiliser. In the new strategy, fertiliser has been assigned 

an important role in providing fertility to the soil and thus 

improving the agricultural productivity . The continuous 

deteriorating soi l ferti l i ty on account of regular cul ti vati on 

can be replenished to a great extent by resupplying nitrogen in 

the soil through the use of fertilisers. Thus the plant-yields 



can be improved by the supply of adequate nutrition in the form 

of fertilisers. Fertilisers can thus play an important role 

i n providing a major break-through in agricultural production. 

Though it accelerates growth in plants, continuous use 

of Erti l isers lead to the destruction of natural quality of the 

soil. Also the non-proportional use of components of fertilisers 

is harmful to the plants. If it is used in correct proportion 

and in wise manner without damaging natural fertil ity of soil, 
- 

it would be a significant and inevitabe factor in promoting growth 

in plants. 

J 

3.3.3.1 Consumption of Ferti l i sers in Indian Agriculture 

Indian farmers use only one tenth of manure that is 

necessary to maintain the productivity of soi l . Accordingly , 

proper use of manure and fertilisers alone can considerably enhance 

the productivity of soil. Indian soil i S deficient in nitrogen 

and phosphorous and this deficiency can be made good by an 

increased use of ferti l i sers. The possi bi l i ties of extensi ve 

cultivation are extremely l imi ted because most of the cultivable 

area is already cultivated. So, there is no option but to spread 

intensive cultivation in more and more areas by using larger 

quantities of fertilisers. The use of fertilisers in Indian 

agriculture h-as received a boost after the initiation of the High 

Yielding Varieties Programme (HYVP) in 1966. It is also 

recognised now that multiple cropping is possible only by 

increasing the use of fertilisers. 

4. S.K.Misra & V.K.Puri : Indian Economy - It's Development 
Experience, Himalaya Publishing House, 1998 Edition. 



The annual growth r a t e  i n  the  consumption o f  f e r t i l i s e r s  

since 1965-66 i s  i nd ica ted  i n  Table 3.22. The t o t a l  consumption 

o f  f e r t i  l i sers has increased over a per iod o f  t h i r t y  years (from 

1965-66 t o  1995-96). The annual growth r a t e  i n  the  consumption 

was i n  the  range o f  12 percent t o  40 percent dur ing 1965-71. 

The pace of growth slowed down considerably during the per iod 

from 1972 t o  1974 and i t  was -9.35 percent i n  1974-75. I n  t h e  

fo l l ow ing  years consumption s t a r t ed  r i s i n g  and i t  showed p o s i t i v e  

growth ra tes  except i n  1992-93. The compound growth r a t e  o f  

consumption f o r  the per iod 1970-1995 was computed t o  be 8.33 

percent per annum. 

F e r t i  l i ser consumption has increased along w i t h  the  gross 

sown area dur ing 1960-61 t o  1992-93. The computed co r re l a t i on  

c o e f f i c i e n t  between gross sown area and to ta l  f e r t i  l i ser consumption 

was 0.94 which impl ies  a h igh degree of r e l a t i onsh ip  between these 

fac tors .  

The idea l  NPK r a t i o  aggregated f o r  the  country as a whole 

was 4:2:1. But a t  present t h i s  norm i s  v io la ted  which could 

be seen from Table 3.23. Consumption i s  biased i n  favour o f  

nitrogenous f e r t i  l i sers whose predominant use i S a consequence 

o f  the  past  administered p r i c i n g  p01 i c y  adopted f o r  d i f f e r e n t  

f e r t i l i s e r s .  Urea continues t o  operate under a p r i c e  con t ro l  

system a f t e r  phosphatic and potassic f e r t i  l i sers were decontrol l e d  

i n  August 1992. 

Such a massive increase i n  f e r t i l i s e r  consumption over 

these decades would requ i re  an e f f o r t  t o  strengthen the product ion 



TABLE 3.22 
'CONSUMPTION OF FERTILISERS - ALL INDIA 

(Thousand tonnes) 

Source: Fertiliser Statistics (Various Issues), The fertiliser Assoication of India, 
Ministry of Agriculture, New Delhi. 

Year 

1960-61 

1961-62 

1 962-63 

1963-64 

1964-65 

1965-66 

1966-67 

1967-68 

1968-69- 

1969-70 

1970-71 

1 971 -72 

1972-73 

1973-74 

1974-75 

1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981 -82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991 -92 

1992-93 

1993-94 

1994-95 . 

Percentage Change 
in Total Over 
Previous Year 

15.15 

33.67 

20.28 

42.16 

1.47 

40.28 

39.83 

14.41 

12.57 

13.84 

17.75 

4.18 

2.55 

-9.35 

12.45 

18.1 8 

25.32 

19.39 

2.71 

4.95 

10.00 

5.51 

20.44 

6.50 

3.20 

2.02 

1.61 

25.63 

4.85 

8.42 

1.45 

-4.53 

1.76 

9.69 

N2 

21 1.70 

249.80 

333.00 

376.80 

555.20 

574.80 

737.80 

1034.60 

1208.60 

1356.00 

1479.00 

1798.00 

1839.01 

1829.02 

1765.66 

2148.61 

2456.93 

2913.01 

3419.50 

3498.14 

3678.09 

4068.65 

4242.47 

5204.38 

5486.05 

5660.80 

5716.05 

5716.79 

6956.41 

7396.02 

7997.00 

8046.00 

8426.00 

8813.00 

9540.00 

Total 

293.80 

338.30 

452.20 

543.90 

773.20 

784.60 

11 00.60 

1539.00 

1760.70 

1982.00 

2256.30 

2656.86 

2767.87 

2838.55 

2573.27 

2893.73 

3419.88 

4285.82 

51 16.94 

5255.43 

551 5.57 

6067.1 5 

6401.45 

7710.08 

821 0.96 

8474.07 

8644.90 

8784.34 

11036.00 

11571.14 

12546.00 

12728.00 

12152.00 

12366.00 

13564.00 

p 2 0 5  

53.1 0 

60.50 

82.80 

11 6.50 

148.70 

132.50 

248.60 

334.80 

382.10 

' 416.00 

541 .OO 

558.24 

581.31 

649.71 

471 .53 

466.77 

643.71 

866.58 

1105.95 

11 50.85 

1213.55 

1 322.32 

1432.67 

1730.28 

1886.42 

2005.21 

2078.85 

21 87.07 

3000.59 

301 2.02 

3221 .OO 

3321 .OO 

2842.00 

2700.00 

2900.00 

K20 

29.00 

28.00 

36.40 

50.60 

69.30 

77.30 

1 14.20 

169.60 

170.00 

21 0.00 

236.30 

300.62 

347.55 

359.82 

336.08 

278.35 

319.24 

506.23 

591.49 

606.44 

623.93 

676.1 8 

726.31 

775.42 

838.49 

808.06 

850.00 

880.48 

1079.00 

1163.10 

1328.00 

1361 .OO 

884.00 

853.00 

1124.00 



TABLE 3.23 

NPK CONSUMPTION RATIO 

Source: Economic Survey, 1997-98,' Govt. of India 

Year 

1 960-61 

1970-71 

1990-91 

1995-96 

1996-97 

N2 

7.20 

6.50 

5.90 

6.00 

8.50 

8.00 

P205 

1.80 

2.00 

2.40 

2.50 

2.90 

K20 

1 

1 

1 

1 

1 
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and marketing infrastructure so as to make the needed type of 

fer t i l iser  available to the farmer a t  the right place, in the 

right time and a t  the right price. 

3.3.3.2 Overal l Trends in Ferti l i ser Consumption in Keral a 

In Kerala, pattern of growth of fer t i l iser  consumption 

has not been steady over time. In some years growth has been 

spectacular , i n cthers moderate and some years marked negati ve 

growth rates. A dis-sectional analysis of the growth of 

fer t i l iser  consumption i s  possible with the help of Table 3.24. 

From 1965-66 onwards there was an upward trend in fer t i l iser  

consumption t i  l l 1969-70. During t h i  S period absolute 

consumption of fert i  l i ser nutrients increased by l .8 times. 

While seventies, starting with a negative growth rate of -21.32 

percent, presented wide annual f l uctuati ons. The annual average 

rate of growth attained during this decade was 4.8 percent. 

This might be due to  various factors such as high prices of 

fer t i l isers  during the mid-seventies and wide fluctuations in ' 

rainfall during thi S period. 

When we analyse the fer t i l iser  consumption trend of 19801s, 

i t  i s  found t h a t  average annual rate of growth was 7.7 percent. 

B u t  over a period of five'  years since 1990-91, a l l  years except 

1994-95 showed negative growth rates. 



TABLE 3.24 
CONSUMPTION OF NPK IN KERALA 

(Thousand Tonnes) 

Year N2 p205 I K20 Total 

Source : Govt. of Kerala, Statistics for Planning (Various Issues), DES. 
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3.3- 3.3 Nutrient-wi se Consumption of Fer t i l i se rs  

Consumption of each nu t r ien t  increased s ign i f ican t ly  i n  

absolute a s  well a s  i n  r e l a t i v e  terms during 1965-66 t o  1994-95. 

Between 1965-66 and 1994-95, nitrogen consumption recorded 5.32 

times i ncrease whi l e phosphorous and potash a t ta ined an increase 

of 3.13 and 6.92 times respectively.  

In order t o  pinpoint temporal var ia t ions  in  nu t r ien t  

consumption i t  i s  helpful t o  analyse i t  in  five-year in tervals .  

Between 1965-66 and 1970-71, consumption of N 2 , P2 4 and 5 0 

increased a t  an average annual r a t e  of 19.35 percent, 18.08 percent 

and 12. b2 percent respecti  vel y . B u t  duri ng 1970-71 t o  1975-76, 

these nu t r ien t s  recorded lower posi t ive  growth ra tes .  In the 

successive periods, except i n  90' S a1 l nu t r ien t s  showed posi t ive  

average growth r a t e s .  When nitrogen secured a negative growth 

r a t e  of -0.99 percent between 1990-91 and 1994-95, correspondi ng 

growth r a t e s  f o r  phosphorous and potash were 5.86 percent and 

-1.48 percent respectively.  

Table 3.25 shows t he  share of each nutrient i n  the t o t a l  

consumption of f e r t i l i s e r s  during the period from 1965-66 t o  1994- 

95. . On average, the share of nitrogen remained stagnant while 

phosphorous showed a declining trend. B u t  the share of potash 

has increased by 32 percent. A n  increase in  the  annual r a t e  

of growth in consumption of potash during t he  recent years i s  

a welcome change. Soil f e r t i l i t y  s t a tu s  of Kerala shows t h a t  

deficiency of potash i s  greater  than t h a t  of nitrogen and 

phosphorous. 5 

5. 'Govt.of Kerala Report of t h e  High Power Committee on F e r t i l i s e r  
Consumer Pr ices '  , Directorate of Agriculture. 



TABLE 3.25 
NUTRIENTWISE CONSUMPTION OF FERTILISERS IN KERALA 

(Percentage Share of N 2 ,  P2 0 5 and K 2 0) 

Source: Govt. of Kerala, Statistics for P anning (Various Issues), DES 
74 



3.3.3.4 Consumption of Fertilisers - A District Level Analysis 

An analysis of the district level data reveals that inter- 

district variations are significant in the absolute and re1 ati ve 

consumpton of p1 ant nutrients. Di strict-wi se ferti l i ser 

consumption is furnished in Table 3.26. Figures for 1974-75 

show that Alappuzha district with the higher consumption of 11790 

metric tonnes enjoyed the largest share of 17.5 percent of the 

state consumption. But from 1979-80 to 1991 -92, Pal akkad district 

stood for the higher fertiliser consumption, accounting for an 

average of 13.12 percent of the total fertiliser off-take. 

Percentage of fertiliser consumption to state consumption has 

decreased in the districts of Alappuzha, Thrissur, Palakkad, 

Malappuram and Kannoor during the period from 1974-75 to 1991- 

92. 

Share of ferti l i ser nutrients in the consumption pattern 

of districts showed fluctuations during the period under study. 

From Table 3.27, it could be seen that the direction of change 

in the consumption of nutrients i S more or less the same in a1 l 

districts. Whi l e the share of nitrogen consumption has decl i ned 

in all districts, there was an increasing tendency in the share 

of potash among the nutrients during the period. It is through 

this rapid shift in the consumption of nutrient share that we 

could reach a more ideal pattern of fertiliser consumption when 

compared to India. 



TABLE 3.26 
DISTRICTWISE FERTILISER CONSUMPTION 

(Metric Tonnes) 
Year 

1974-75 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991-92 

(Figures in 
Source : Govt. of Kerala, Statistics for planning (Various issues), DES 

KTM 
8616 

(12.79) 
13863 
(13.89) 
13719 
(1 2.99) 
13316 
(13.65) 
13364 
(14.1 0) 
12470 
(1 1.35) 
19807 
(1 5.30) 
17855 
(1 1.85) 
29802 
(13.94) 
34183 
(16.77) 
36946 
(17.39) 
38966 
(15.94) 
43124 
(16.1 1) 

to state 

TVM 
3868 
(5.74) 
6035 
(6.04) 
6269 
(5.94) 
55.94 

(5.74). 
5651 
(5.96) 
9323 
(8.49) 
6528 
(5.04) 
8037 
(5.31) 
10574 
(4.94) 
9670 
(4.75) 
10420 
(4.90) 
15415 
(6.31) 
16223 
(6.06) 

parantheses 

KLM 
4090 
(6.07) 
7321 
(7.33) 
7550 
(7.1 5) 
7095 
(7.27) 
7787 
(8.22) 
98.84 
(9.00) 
9493 
(7.33) 
7967 
(5.26) 
10482 
(4.90) 
10196 
(5.00) 
12512 
(5.89) 
13349 
(5.46) 
13709 
(5.1 2) 

indicate 

IDK 
1325 
(1.97) 
5052 . 
(5.06) 
6256 
(5.92) 
4449 
(4.56) 
2974 
(3.14) 
3762 
(3.42) 
4226 
(3.26) 
543 1 
(3.59) 
15022 
(7.02) 
12246 
(6.01) 
11605 
(5.46) 
15715 
(6.43) 
16941 
(6.33) 

consumption) 

' T S R  
71 25 

(10.58) 
9023 
(9.04) 
9043 
(8.58) 
7923 
(8.12) 
81 73 
(8.62) 
9014 
(8.21) 
10433 
(8.06) 
13435 
(8.88) 
16148 
(7.55) 
15437 
(7.57) 
15944 
(7.50) 
17374 
(7.11) 
19613 
(7.33) 

ALP 
1 1790 
(17.50) 
12068 
(12.09) 
13542 
(12.82) 
13694 
(14.04) 
11083 
(1 1.70) 
13294 
(12.1 0) 
14201 
(10.97) 
12241 
(8.09) 
13634 
(6.38) 
13618 

.(6.68) 
14047 
(6.61) 
15203 
(6 .22 ) .  
16554 
(6.19) 

percentage 

EKM 
6566 
(9.75) 
8770 
(8.78) 
8734 
(8.27) 
8373 
(8.58) 
8535 
(9.01) 
7035 
(6.40) 
13007 
(1 0.05) 
15353 
(1 0.14) 
21235 
(9.93) 
20947 
(10.28) 
21059 
(9.91) 
24412 
(9.99) 
26730 
(9.99) 

PKD 
10820 
(16.06) 
13478 
(1 3.50) 
14989 
(1 4.1 4) 
138.03 
(14.15) 
14599 
(1 5.41) 
15745 
(14.33) 
20073 
(1 5.50) 
19477 
(12.87) 
24825 
(1 1.61) 
22693 
(11.14) 
24732 
(1 1.64) 
29438 
(12.05) 
30485 
(11.39) 

MPM 
4637 
(6.88) 
6136 
(6.1 5) 
6602 
(6.25) 
6216 

(6.37) , 

6966 
(7.35) 
71 06 
(6.47) 
8389 
(6.48) 
10686 
(7.06) 
13617 
(6.37) 
10851 
(5.32) 
11241 
(5.29) 
13864 
(5.67) 
15021 
(5.61) 

KKD 
4251 
(6.31) 
9742 
(9.76) 
,9927 
(9.40) 
8491 
(8.71) 
6024 
(6.36) 
1 1788 
(1 0.73) 
9007 
(6.96) 
8993 
(5.94) 
17475 
(8.17) 
17690 
(8.68) 
19438 
(9.15) 
18727 
(7.66) 
20669 
(7.72) 

KNR 
4276 
(6.35) 
8348 
(8.36) 
8983 
(8.51) 
8577 
(8.79) 
7960 
(8.40) 
6501 
(5.92) 
9157 
(7.07) 
9069 
(5.99) 
11679 
(5.46) 
12133 
(5.95) 
12744 
(6.00) 
12833 
(5.25) 
14116 
(5.27) 

State 
67364 

(100) 
99836 

(100) 
105614 

(100) 
97531 

(100) 
94761 

(100) 
109853 

(100) 
129477 

(100) 
151363 

(100) 
213853 

(100) 
203791 

(100) 
212454 

(100) 
244380 

(100) 
267607 

(1 00) 



Year 
197475 

1989-90 

1990-91 

1991 -92 

Source : 

TABLE 3.27 

TVM 
46.59 
25.47 
29.08 
48.38 
24.03 , 27.59 
45.88 
25.46 
28.66 
41.26 
25.56 
33.18 
44.13 
24.40 
31.46 
40.33 
21.67 
38.00 
43.44 
27.1 8 
29.38 
39.37 
26.51 
34.12 
39.74 
28.72 
33.34 
36.38 . 
26.18 
37.44 
39.29 
24.91 
35.80 
45.86 
28.86 
25.28 
47.66 
30.12 
22.22 

. of Kerala, 

OF FERTILISER 
IDK 
41.06 
31.17 
27.77 
29.81 
35.53 
34.66 
31.63 
24.45 
33.92 
25.67 
34.93 
39.40 
36.25 

. 32.31 
31.44 
31.84 
35.75 
32.40 
35.97 
25.25 
38.78 
47.51 
26.15 
26.35 
37.75 
21.97 
40.27 
32.19 
19.48 
48.33 
31.45 
17.58 
50.97 
37.66 
15.48 
46.86 
38.27 
17.49 
44.24 

SHARE 
KLM 
41.54 
27.51 
30.95 
42.82 
24.78 
32.40 
40.1 1 
26.1 5 
33.75 
40.54 
27.20 
32.26 
39.10 
28.56 
32.34 
38.63 
27.86 
33.51 
42.67 
27.52 
29.81 
39.45 
24.84 
35.71 
37.08 
28.10 
34.82 
38.55 
28.86 
33.24 
50.84 
21.60 
27.50 
42.15 
29.36 
28.50 
42.82 
29.88 
27.30 

Statistics for 

E KM 
50.21 
26.53 
23.26 
45.25 
24.06 
30.70 
41.48 
25.18 
33.34 
41.74 
26.27 
31.98 
39.71 
27.30 
32.99 
34.81 
31.53 
33.86 
46.73 
26.44 
26.83 
35.28 
23.72 
41 .OO 
34.21 
25.54 
40.24 
30.88 
24.92 
44.20 
34.08 
23.37 
42.55 
36.09 
22.70 
41.21 
36.06 
23.30 
40.64 

OF 
ALP 
45.73 
27.52 
26.74 
43.99 
24.05 
31.96 
44.15 
22.32 
33.53 
41.08 
22.21 
36.71 
40.83 
22.74 
36.43 
42.51 
25.58 
31.92 
46.05 
22.80 
31.15 
39.21 
19.78 
41.01 

3 6 . 6 8  
' 23.38 

39.94 
37.92 
21.19 
40.89 
39.45 
20.27 
40.28 
40.70 
23.89 
35.41 
42.01 
25.03 
32.95 

Planning, 

CONSUMPTION 
KTM 
42.78 
26.61 
30.61 
46.03 
23.58 
30.39 
40.79 
25.63 
33.58 
42.05 
25.13 
32.82 
39.44 
27.89 
32.67 
42.25 
27.55 
30.26 
52.25 
22.87 
24.88 
40.54 
26.49 
32.97 
38.02 
25.02 
36.96 
36.64 
23.96 
39.40 
35.10 
24.36 
40.54 
34.55 
21.86 
43.59 
35.31 
21.99 
42.70 

DES 

NUTRIENTS IN 
TSR 
48.69 
24.1 1 
27.20 
43.57 
20.41 
36.02 
43.64 
20.75 
35.62 
41.22 
21.71 
37.07 
41.58 
21.94 
36.49 
43.99 
22.82 
34.19 
46.47 
24.18 
29.35 
38.00 
19.55 
42.45 
38.17 
21.04 
40.79 
37.24 
14.05 
43.72 
36.39 
19.61 
44.00 
36.68 
20.63 
42.69 
36.33 
20.57 
43.10 

THE DISTRICTS 
PKD 
54.32 
22.16 
23.52 
64.42 
15.75 
19.83 
62.89 
16.51 
20.61 
62.52 
16.48 
21 .OO 
61.46 
16.93 
21.61 
62.08 
13.26 
24.65 
63.95 
17.70 
18.36 
54.38 
19.07 
26.55 
51.95 
18.58 
29.47 
48.88 
17.57 
33.55 
48.73 
18.69 
32.58 
48.54 
18.91 
32.55 
47.54 
19.54 
32.92 

MPM 
54.60 
20.47 
24.93 
47.38 
22.78 
29.84 
44.70 
22.89 
32.41 
41.67 
23.49 
34.85 
42.10 
23.73 
34.17 
37.28 
24.19 
38.53 
42.77 
25.37 
31.86 
41.34 
23.51 
35.15 
39.08 
24.12 
36.80 
36.69 
23.1 1 
40.20 
39.77 
20.01 
40.22 
38.65 
21.81 
39.53 
37.71 
22.01 
40.28 

KKD 
47.47 
28.23 
24.30 
39.51 
27.45 
33.04 
37.57 
28.26 
34.17 
36.38 
26.59 
37.03 
34.45 
27.59 
37.96 
26.07 
22.67 
51.26 
46.96 

, 25.32 
27.71 
31.15 
24.27 
44.58 
30.94 
19.50 
49.56 
28.79 
18.55 
52.66 
27.77 
19.76 
52.47 
28.42 
17.39 
54.19 
28.10 
17.73 
54.18 

KN R 
42.73 
26.22 
31.06 
37.16 
24.01 
38.84 
35.69 
25.30 
39.01 
35.85 
25.53 
38.61 
34.59 
26.38 
39.03 
33.44 
27.52 
39.04 
40.09 
27.24 
32.67 
31.93 
23.20 
44.87 
32.19 
24.41 
43.40 
28.95 
22.02 
49.03 
31.42 
21.48 
47.10 
29.21 
24.27 
46.52 
29.94 
23.26 
46.79 



3.3.4 Mechani sation 

Mechani sati on i S i nduced by the secular tendency for the 

biological sources of energy t o  become cost1 ier as compared to 

mechanical sources. Thi S i S a part of labour-saving technological 

change and i s  biased w i t h  respect to the scale farm mechanisation 

can give the farmers greater leisure apart from making work more 

comfortable. 

The basic essential of mechanisation consists in the use 

of mechanical power to drive or operate mechines. As such i t  

means the use of power driven or operated mechines. The 

mechani sati on i S thus rep1 acement of bi 01 ogi cal power for 

agricultural operations. I t  i S when machines and mechanical 

power go together i n f armi ng t h a t  agri cu1 ture becomes mechani sed. 

Thi  S rev01 uti oni ses the very basi S and content of agriculture. 

There i s  no doubt t h a t  f u l l y  mechanised farming operations can 

substantial l y  raise agricultural production as has been the 

experience of developed countries. However, the course i S no t  

who1 l y  justified i n  Indian conditions. 
I 

3.3.4.1 Mechanisation in Indian Agriculture 

The well known factors which stand as deterrents to the 

introduction of mechanisation in India are small size of holdings, 

meagre financial resources etc. B u t  i f  the efficiency of Indian 

agriculture i s  to  be boosted up, application of modern technology 

such as introduction of mechanical power i s  said t o  be one of 

the essential requirements. 



However, the use of certain machineries has become more popular 

since 1960 in Indian agriculure. It helped the farmers to adopt 

mu1 tiple cropping practices by avoiding the time-lag during land 

operating periods. Table 3.28 shows the degree of farm 

mechanisation of Indian agriculture over the period from 1961 

to 1993. The pace of mechanisation gathered momentum as is 

evident from the increase in the number of oil engines with 

pumpsets for irrigation, tractors, operated tube we1 l S etc. 

The number of electrical pumpsets has inci-eased from 2 lakhs in 

1961 to 96.20 lakhs in 1993. Similarly the number of diesel 

pumpsets which stood at 2.30 lakhs in 1961 has increased to 52 

lakhs by 1993. The trend regarding these is evident from the 

table. The number of tractors has increased from 0.31 lakhs 

in 1961 to 17.63 lakhs in 1993. The coefficients of variation 

worked out for these mechanised inputs over this period (from 

1961 to 1993) are also given in the Table. It shows a high 

variability in the number of tractors (79.51 percent) and in the 

electrical pumpsets (61.25 percent) though the variabi 1 i ty in 

the gross cropped area is only 4.84 percent over the same period. 

Regarding the consumption of power, it has increased from 

5.5 KWH per thousand hectare in 1961 to 350.70 KWH per thousand 

hectare in 1993. The coefficient of variation of consumption 

of power is calculated to be 85.88. It also indicates the 

i ncreased use of power dri ven machines in agricultural sector. 

Thus Indian agriculture has experienced rapid changes in 

its mechanical innovations. It i S undergoing transformation 

from traditional to more capital i ntensi ve farm technology , 
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3-  3-4-2  Agricultural Implements i n  Kerala 

Increased use of modern machineries i n  ag r i cu l t u re  i s  

supposed t o  con t r ibu te  t o  the  growth i n  p roduc t i v i t y .  I n  Kerala, 

mechanisation i n  ag r i cu l t u re  has been slow. With the he lp  o f  

data obtained from l i ves tock  censuses f o r  ce r t a i n  years from 

1966 upto 1987, an attempt i s  made t o  understand the  development 

i n  the  use of ag r i cu l t u ra l  implements i n  Kerala. Table 3.29 

presents the number of ag r i cu l t u ra l  implements. It could be 

not iced from the data t h a t  wooden ploughs have been gradual ly  

replaced by i r o n  ploughs dur ing the  period. The number o f  wooden 

ploughs came down t o  1.43 l akhs i n  1987 from 4.76 l akhs i n 1966, 

whereas t he  number of i r o n  ploughs has gone .upto 69 thousands 

i n  1977 from 17 thousands i n  1966 and then decreased t o  40 

thousands i n  1987. 

I n  the  case o f  p lan t  p ro tec t ion  equipments, both hand 

operated and engine operated equipments have been increased i n  

number. Hand operated equipments have increased by 2.42 times 

and engine operated equipments by 1.07 times dur ing t h i s  period. 

O i l  engines and e l e c t r i c  pumps for  i r r i g a t i o n  have become more 

popular and t h e i r  use widespread. From data, i t  i s  c lea r  t h a t  

e l e c t r i c  pumpsets are  more acceptable source of i r r i g a t i o n  than 

o i l  Purpsets. The number of e l e c t r i c  pumpsets has increased by 

more than 36 times and o i l  engines by more than 5 t imes dur ing 

t h i s  period. 



TABLE 3.29 
NUMBER OF AGRICULTURAL IMPLIMENTS IN KERALA 

Source : Govt. of Kerla, Statistics for Planning (Various issues), DES 

Year 

1966 

1972 

1977 

1982 

1987 

Ploughs 

Wodden 

475930 

393714 

31 6975 

228566 

142482 

Iron 

171 79 

351 03 

691 91 

47385 

401 68 

Plant Protection 

Equipments & Dusters 

hand 

Operated 

28582 

62074 

69097 

Engine 

Operated 

2068 

2058 

2203 

Pumpsets for 

Irrigation Power 

Tillers 

121 1 

3925 

1700 

Oil 

6824 

18649 

28759 

24475 

39286 

Electricity 

4869 

9983 

25973 

74456 

176971 

Tractors 

41 8 

2752 

1799 

1335 

1917 

Paddy 

Threshers 

812 

330 

14 



Recently, tractors have become more popul ar in p1 oughi ng 

the farms. A rapid increase in the number of tractors i s  an 

evident for this fact. The increase was higher during 1966- 

1972. The very recent development i n the agricultural operations 

i s  the introduction of machineries like power t i l l e r s ,  paddy 

threshers etc. The number of power t i l l e r s  has increased during 

1977-82 whereas the number of paddy threshers decreased during 

the same period. I n  1987, the number of bo th  machineries has 

decl i ned . 

Though we could not assess the recent development in the 

use of agricultural implements due t o  the lack of d a t a ,  by our 

mere observations, i t  could be seen t h a t  the acceptance of these 

machi neri es has been i ncreasi ng now-a-days. 

3.3.4.3 Di strict-wise Distribution of Agricultural Implements 

A district-wise analysis i s  necessary t o  get a clear 

picture of the use and transition of agricultural implements 

in the state. Table 3.30 provides the distribution of different 

types of agricultural machineries during 1966 t o  1987 in the 

districts. Distribution of ploughs [ (Table 3.30 ( i  ) 1 showed 

a large decline (above 90 percent) in the number of wooden ploughs 

in Thiruvananthapuram, Kol l am, Kottayam and Thri ssur. Other 

districts also showed a gradual decline .in the number of wooden 

ploughs. The total number ,of ploughs was higher in the init ial  

years of the period 1966-87. In 1987, iron ploughs recorded 

major share in all  districts as compared t o  the initial years. 



Source : Govt. of Kerala, Statistics for Planning (Various issues), DES 

TABLE 3.30 
DISTRICTWISE DISTRIBUTION OF AGRICULTURAL IMPLIMENT AND MECHINARY 

(i) Distribution 
Districts 

TVM 

KLM 

ALP 

KTM 

EKM 

IDK 

TSR 

PKD 

MPM 

KKD 

KNR 

WND 

Wooden 

17379 

(84.60) 

29462 

(65.39) 

14250 

(72.00) 

8005 

(93.94) 

51028 

(97.18) 

7156 

(95.27) 

40896 

(94.41) 

100750 

(97.90) 

52497 

(98.44) 

25963 

(94.04) 

46346 

(97.29) 

Wooden 

9058 

(61.02) 

19266 

(48.43) 

15101 

(69.25) 

7255 

(89.18) 

45357 

(87.13) 

6114 

(87.64) 

27777 

(87.50) 

71888 

(81.14) 

48514 

(97.88) 

18995 

(85.23) 

47652 

(94.24) 
- 

of Ploughs 
1972 

Iron 

3164 

(15.40) 

15594 

(34.61) 

5542 

(28.00) 

516 

(6.06) 

1482 

(2.82) 

355 

(4.73) 

2421 

(5.59) 

2159 

(2.10) 

834 

(1.56) 

1645 

(5.96) 

1291 

(2.71) 

1977 

Iron 

5786 

(38.98) 

20519 

(51.57) 

6506 

(30.75) 

880 

(1 0.82) 

6701 

(12.87) 

662 

(12.36) 

3968 

(12.50) 

16711 

(18.86) 

1051 

(2.12) 

3291 

(14.77) 

2914 

(5.76) 

Wooden 

5462 

(51.94) 

11501 

(46.72) 

7385 

(63.56) 

4342 

(86.20) 

29662 

(87.97) 

5523 

(76.63) 

16080 

(81.18) 

65279 

(93.35) 

33225 

(91.65) 

4952 

(85.97) 

30354 

(93.98) 

14801 

(77.30) 

Total 

21282 

(1 00) 
41803 

(100) 

21564 

(100) 

24697 

(100) 

65895 

(100) 

51192 

(100) 
137045 

(100) 

71442 

(100) 
56189 

(100) 

Total 

20543 

(100) 
45056 

(100) 
19792 

(100) 
8521 

(100) 
52510 

(100) 
7511 

(100) 
43317 

(100) 
102909 

(100) 
53331 

(100) 
27608 

(100) 
47637 

(1 00) 

Total 

14844 

(1 00) 
39785 

(1 00) 
21807 

(100) 
8135 

(100) 
52058 

(100) 
6976 

(100) 

31745 

(100) 
88599 

(100) 
49565 

(100) 

22286 

(100) 

50566 

(1 00) 

Wooden 

3309 

(40.00) 

7194 

(40.07) 

3777 

(61.03) 

1529 

(71.92) 

14237 

(85.31) 

2920 

(72.95) 

7731 

(75.57) 

38380 

(91.18) 

21591 

(92.76) 

4292 

(72.82) 

3797 

(90.23) 

13833 

(73.1 7) 

Wooden 

20060 

(94.23) 

37978 

(90.85) 

182'35 

(84.56) 

24037 

(97.33) 

63879 

(96.94) 

49481 

(96.66) 

134976 

(98.49) 

72009 

(98.05) 

55275 

(98.37) 

1982 

Iron 

5053 

(48.06) 

13117 

(53.28) 

4234 

(36.44) 

695 

(1 3.80) 

4055 

(12.03) 

1884 

(23.37) 

3729 

(18.82) 

4849 

(6.65) 

3029 

(8.35) 

608 

(14.03) 

1945 

(6.02) 

4347 

(22.70) 

1996 

Iron 

1222 

(5.77) 

3825 

(9.15) 

3329 

(15.44) 

660 

(2.67) 

2016 

(3.06) 

1711 

(3.34) 

2069 

(1.51) 

1433 

(1.95) 

914 

(1.63) 

Total 

10515 

(1 00) 
24618 

(100) 
11619 

(100) 

5037 

(100) 
33717 

(100) 
7207 

(100) 
19809 

(100) 
69928 

(100) 
36254 

(100) 
5760 

(100) 
32299 

(1 00) 
19148 

(1 00) 

1987 

Iron 

4949 

(59.93) 

10760 

(59.93) 

2412 

(38.97) 

597 

(28.08) 

2451 

(14.69) 

1083 

(27.05) 

2499 

(24.43) 

3714 

(8.82) 

1685 

(7.24) 

1602 

(27.18) 

41 1 

(9.77) 

5072 

(26.83) 

Total 

8258 

(100) 
17954 

(100) 
6189 

(100) 

2126 

(100) 

16688 

(100) 
4003 

(100) 

10230 

(100) 
42094 

(100) 
23276 

(100) 

5894 

(100) 

4208 

(100) 

18905 

(100) 



Source : Govt. of Kerala, Statistics for Planning (Various issues), DES 

(ii) Plant Protection 

Districts 

TVM 

KLM 

ALP 

KTM 

EKM 

IDK 

TSR 

PKD 

MPM 

KKD 

KNR 

WND 

Equipments and Dusters 

Hand 
Operted 

1992 

(98.1 8) 

2690 

(99.34) 

4053 

(96.96) 

5659 

(99.05) 
6752 

(97.71) 

10296 
(95.67) 

2922 

(93.27) 
4888 

(89.64) 

4267 

(96.93) 
6408 

(99.35) 

13449 

(98.45) 
2028 

(98.40) 

Hand 
Operted 

2657 

(98.1 7) 

6768 

(99.37) 

3656 

(97.91) 

2766 

(95.02) 

5953 

(97.85) 

10077 
(92.1 0) 

3622 

(96.94) 
4324 

(96.24) 

2862 

(94.1 1) 

3091 

(94.61) 

5023 

(99.58) 

5392 

(97.61) 

Total 

1218 

(1 00) 
1119 

(1 00) 
4936 

(1 00) 
4891 

(1 00) 
2959 

(1 00) 
3648 

(1 00) 
3434 

(1 00) 
2244 

(1 00) 
1098 

(1 00) 
1931 

(1 00) 
31 92 

(1 00) 

1982 

Engine 
Operated 

3 7 

(1.82) 
18 

(0.66) 

127 

(3.04) 

54 

(0.95) 

158 

(2.29) 
467 

(4.34) 

21 1 
(6.73) 
564 

(1 0.34) 
135 

(3.07) 

42 

(0.65) 

21 2 
(1.55) 

3 3 

(1.60) 

Hand 
Operted 

1121 

(92.04) 
1091 

(97.50) 

481 6 

(97.57) 

4757 

(97.26) 
2809 

(94.93) 

3307 
(90.65) 

3226 

(93.94) 
1944 

(86.63) 

1002 

(91.26) 

1482 

(76.75) 

3027 

(94.77) 

1987 

Engine 
Operated 

50 

(1.83) 

4 3 

(0.63) 

7 8 

(2.09) 

145 

(4.98) 
131 

(2.1 5) 

864 

(7.90) 

114 

(3.06) 
169 

(3.76) 

179 
(5.89) 

176 

(5.39) 

21 

(0.42) 

132 

(2.39) 

Total 

2029 

(1 00) 
2708 

(1 00) 
41 80 

(1 00) 
571 3 

(1 00) 
6910 

(1 00) 
10763 

(1 00) 
31 33 

(1 00) 
5452 

(1 00) 
4402 

(1 00) 
6450 

(1 00) 
13661 

(1 00) 
2061 

(1 00) 

1972 

Engine 
Operated 

9 5 

(7.96) 

2 8 

(2.50) 

120 
(2.43) 

134 

(2.74) 

150 

(5.07) 

34 1 
(9.35) 

208 
(6.06) 
300 

(1 3.37) 
96 

(8.74) 
449 

(23.23) 

167 

(5.23) 

Total 

2737 

(1 00) 
681 1 

(1 00) 
3734 

(1 00) 
291 1 

(1 00) 
6084 

(1 00) 
10941 

(1 00) 
3736 

(1 00) 
4493 

(1 00) 
3041 

(1 00) 
3267 

(1 00) 
5044 

(1 00) 
5524 

(1 00) 
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Source : Govt. of Kerala, Statistics for Planning (Various Issues), DES 
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The distribution of p1 a n t  protection equi pments [(Table 

3.30 ( i  i )l and dusters showed an increase in their number during 

1977-87 in most of the districts. The equipments can be 

classified into hand operated and engine operated. Of these 

two types, hand operated equipments have a major role. More 

t h a n  95 percent of the total equipments i s  hand operated in all  

d i  s t r i  cts. 

Tab1 e 3.30(i i i ) gi ves the di str i  buti on of pu~npsets for 

irrigation. These are of two types - working with oil and 

working w i t h  electricity. I n  the initial years of the period 

1966-1 987, pumpsets working with oi l were more significant and 

they constituted a major share of total pumpsets. B u t  by 1982, 

the trend has changed and in eighties electric pumpsets placed 

a major share i n  most of the districts. 

The increase in the number of tractors was more significant 

during 1966-1972 in a l l  districts. The use of power t i l l e r s  

and paddy threshers started by 1977 in a l l  districts. Table 

3.30 ( i v )  reveals these facts. 

3.3.5 P1 ant Protection Measures 

Though there are certain advantages for using new varieties, 

they may get easily diseased due t o  the low resistive power. 

The serious problems of pests and diseases can be controlled 

using certain measures. In this .context, the use of 

insecticides, pesticides and rodenticides has been effectively 

spread over the cropped area. 



I n  India,  it has been estimated t h a t  the monetary loss 

i n  agr i cu l tu re  due t o  weeds, d i  seases, i nsects , nematodes, storage 

pests, rodents and b i r ds  runs i n t o  about Rs.6,000/- c ro re  per 

annum. This i s  a massive loss  and po in ts  t o  the need o f  

evol v i  ng appropriate p1 ant  p ro tec t ion  measures. The adoption 

o f  new h igh y i e l d i ng  va r i e t i es  e n t a i l s  a h igh cost  of 

c u l t i v a t i o n  and hence a c u l t i v a t o r  cannot a f f o r d  t o  lose  h i s  

crop. 

Consumption o f  pest ic ides was neg l i g i b l e  i n  the  ear l y  

f i f t i  es. Whereas on1 y 100 tonnes o f  pest ic ides were consumed 

i n  the ag r i cu l t u ra l  sector a t  t he  beginning o f  the  F i r s t  F ive  

Year Plan, the  country used 67219 tonnes o f  pest ic ides i n  1985- 

86. Again it has increased t o  80684 tonnes i n  1994-95. 

Thus the consumption has increased by 20 percent over the 

decade. 

The main facets o f  the p1 ant  p ro tec t ion  system cu r ren t l y  

i n  use are the fo l low ing  three - pest  and disease con t ro l  through 

Integrated Pest Management (IPM) schemes, locus t  survei l lance 

and cont ro l ,  and p l an t  and seed quarantine. I P M  includes pest 

monitoring, promotion o f  b i o l og i ca l  cont ro l  o f  pests, organising 

demonstration, t r a i n i n g  and awareness o f  I P M  technology. 

As a r e s u l t  o f  the adoption o f  IPM, p a r t i c u l a r l y  i n  cotton, 

vegetables and r i c e ,  the  use of pest ic ides has come down from 

82000 tonnes dur ing 1990-91 t o  73650 tonnes during 1995-96. 

6. Y .K.Al agh, "Pesticides i n  Indian Agr icu l tureu , Economic 

and P o l i t i c a l  Weekly, September 17, 1988, p.1959. 



Emphasi S i S now on t r a i n i n g  farmers i n  d i f f e r e n t  aspects, of I .PM 

technology i nc l  udi ng agro economic system anal ys i  S so t h a t  

i ndi  scriminate use of pes t i  c i  des i S avoided . 

3.3.5.1 Consumption o f  Pest ic ides i n  Kerala 

Table 3.31 shows the  consumption o f  fungicides, 

insect ic ides,  weedi c i  des and roden t i c i  des i n  the State from 

1980-81 t o  1995-96. O f  these, consumption o f  fungicides has 

increased on average over t h i s  period. Compound growth r a t e  

worked ou t  f o r  the  per iod from 1980-81 t o  1994-95 showed an 

annual growth r a t e  o f  4 percent i n  the  consumption o f  fungicides. 

The per iod 1988-89 t o  1996-97 recorded the highest  annual growth 

r a t e  o f  10.20 percent i n  i t s  consumption. Whereas the  

consumption o f  insect ic ides recorded pos i t i ve  growth r a t e  o f  

1 .l 1 percent per annum i n  the per iod o f  1980-81 t o  1988-89, 

i t marked a negative growth r a t e  o f  5.02 percent per annum dur ing 

1980-81 t o  1995-96. Weedi c i  des showed negati  ve annual growth 

r a t e  throughout the  period. But the use o f  rodent ic ides has 

i ncreased recent1 y . Compound growth r a t e  ca l  cu l  ated for  

rodent ic ides dur ing 1988-89 t o  1995-96 supports t h i s  fact.  

However, Statds share of pes t i c ide  consumption has decl ined 

from 1.68 percent i n 1985-86 t o  0.87 percent i n  1994-95. 

3.4 Role o f  State Government i n  Promoting Technological Progress 

i n Agr icul  t u r e  

State Government has i n i t i a t e d  d i f f e r e n t  schemes i n  

d i f f e r e n t  t ime periods for  the  development o f  important crops, 



TABLE 3.31 
Consumption of Fungicides, Insecticides, Weedicides & Roderiticides 

Source : Govt. of Kerala, Economic Review (Various Issues), SPB, 
Thiruvananthapuram 



especially rice which is the main foodcrop and coconut, the 

main cashcrop of our state. 

Government has given development support for coconut 

production through various schemes such as Comprehensive Coconut 

Development Programme on area basi S, Production and Di stri bution 

of quality Seedlings, Coconut Development Board Schemes for 

Integrated Farmi ng i n smal l h01 di ngs etc. 

The activities supported by Comprehensive Coconut 

Devel opment Programme are supply of Coconut Seed1 i ngs , supply 
of pumpsets and sprayers, distribution of magnesi um sulphate 

and green manure seed, supply of climbing devices and training 

for farmers. The HYV seedlings of TXD are produced and 

distributed under the scheme of Production and Oi stri bution 

of qual i ty seedl i ngs. Coconut Board Scheme provides f i nanci a1 

assistance for replanting with quality seedl ings in the area 

of diseased or senile palms and for the construction of we1 ls, 

instal l ation of pumpsets etc. 

Qual i ty coconut p1 anti ng materi a1 S di stri buted by the 

Government agencies during the period from 1980-81 to 1995-96 

is given in Table 3.32. It includes coconut seedlings of 

WCT, TxD and DxT. Among these three varieties, WCT recorded 

the major share of total seedlings distributed. From the Table, 

it could be seen that there were fluctuations in the number 

of total seedlings during this period. The number of total 

seedlings distributed was the highest (54.55 lakhs), in 1982- 

83 and the lowest (3.90 lakhs only) in 1992-93. 



TABLE 3.32 
QUALITY COCONUT PLANTING MATERIALS DISTRIBUTED 

Source : Govt. of Kerala, Economic Review (Various Issues), SPB, 
Thiruvananthapuram 

Year 

1980-81 

1981 -82 

1982-83 

1983-84 

1984-85 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991 -92 

1992-93 

' 1993-94 

1994-95 

1995-96 

WCT 

9.27 

24.42 

27.34 

20.03 

12.69 

15.24 

17.82 

13.43 

12.64 

15.94 

16.86 

13.12 

2.81 

N A 

NA 

NA 

TXD 

4.931 

4.31 

24.53 

18.26 

1.28 

0.53 

0.47 

0.3 

0.64 

0.64 

0.9 

0.84 

0.79 

NA 

NA S 

NA 

DXT 

1.18 

0.1 5 

2.68 

1.49 

0.08 

0.04 

0.63 

0.09 

0.14 

0.099 

0.14 

0.12 

0.3 

.. NA 

NA 

NA 

----, 

Total 

15.38 

28.88 

54.55 

39.78 

14.05 

15.81 

18.92 

13.82 

13.42 

16.68 

17.9 

14.08 

3.9 

10.04 

9.87 

19.39 



TABLE 3.33 
DISTRIBUTION OF H W s  OF PADDY SEEDS DISTRIBUTED FROM 

STATE SEED FARM AND OTHER GOVERNMENTAL AGENCIES 

(Tonnes) 
I I 1 

Source : Govt. of Kerala, Economic Review (Various Issues), SPB, 
Thiruvananthapuram 



Li kewi se the government has i ntroduced certain measures 

for the development of rice production. The important schemes 

are Group Farming for Rice Production, Seed Programme through 

Group Farming Sami thies or Service CO-operati ves, Integrated 

Programme for Rice development and Development of Rice in areas 

w i t h  special problems. Through the scheme of Group Farming, 

the activities like community nurseries, distribution of 

weedi ci des, di s t r i  buti on of equi pments l i ke Sprayers, Power 

Tillers, Tractors, Pumpsets and Threshers etc. are supported.. 

Seed Programme includes seed growers programme and paddy seeds 

distribution. The constitution of Kole lands and 

i nfrastructural works faci l i ta t i  ng additional cropping come 

under the Development Scheme for rice production in areas with 

speci a1 problems. 

Table 3.33 shows the quantity of HYV paddy seeds 

distributed from State Seed Farms and other Government agencies 

si nce 1980-81 . The di str i  buted quantity of seeds has increased 

from 1376.42 tonnes in 1980-81 to 4200 tonnes in 1995-96. Thi S 

shows the progress of seed programme introduced by the 

government. 

3.5 Conclusion 

The notable increase i n  production and producti vi t y  

of foodgrai ns si nce mi d-si x t i  es have been attained through the 

modern scientific farm practices. The growth of the selected 

indices of sci enti f i c agriculture in the country indicates 

the favourable movement of agricultural sector towards the modern 

practices. 
. . 
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CHAPTER - 4 

SAMPLE PROFILE 

This Chapter includes 3 Sections. The First Section 

deals with the Profile of Thrissur District. Sample design 

and profile of study area are discussed in the Second Section. 

The last Section describes the socio-economic profile of the 

sampl e. 

4.1 Profile of Thrissur D i s t r -  

Thrissur is one of the Fourteen Districts of Kerala. 

It came into existence on 1st July 1949. It is known as the 

cultural capital of Kerala. 

4.1 . l  - Location 

Thrissur District lies between latitude 10' 10' X 10°46' 

and longitude 7 6 O  57' X 76' 54' in the central part of Kerala 

and is surrounded by Arabian Sea on the West, Coimbatore District 

of Tamil Nadu and Palakkad District in the East, Malappuram and 

Palakkad Districts in the north and Ernakulam and Idukki Districts 

in the South. 

Admini strati ve Set-up 4.1.2 

The District i s  divided into 5 Taluks. They are 

Thal appi l l y , Thri ssur , Chavakkad, Kodungal l ur and Mukundapuram. 

The Headquarters of these taluks are at Wadakkanchery , Thri ssur, 



TABLE - 4.1 

T a l u k - w i s e  D i s t r i b u t i o n  o f  B l o c k s  and Panchaya ts  - - 

SlNo. T a l u k  B l o c k  No.of  
Panchaya ts  

1. Tha l  a p p i  l l y Chowannur 7 P 
Pazhayannur 6  P 22 

Wadakkancherry 9  P 

T h r i  s s u r  

Chavakkad 

A n t h i  kad 

Cherpu 

01 l u k k a r a  

Puzhakka l  

Chavakkad 7 11 
Mu1 l a s s e r y  4 1 16 

Tha l  i k u l  am 5 1 
Kodungal  l u r  Kodungal  l u r  

M a t h i  lakam 
L 8 

5 P 

Mukundapuram Chalakudy ti P 
I r i n j a l a k u d a  5 P 
Kodakara 7 ?g 

Mal a  5 P 
Vel  l anga l  l u r  5 P 

T o t a l  Nummber o f  Panchaya ts  

Source  : C r e d i t  P l a n ,  Canara Bank 1997. 



Chavakkad, Kodungal l ur and  I r i  n j a l  akuda r e s p e c t i v e l y  . T h e s e  

t a l  u k s  are f u r t h e r  d i  v i  ded  i n t o  255 r e v e n u e  v i  l l a g e s  s p r e a d i n g  

o v e r  98 P a n c h a y a t s .  T h e r e  are 7 M u n i c i p a l i t i e s  - T h r i s s u r ,  

Chal akudy,  Kodungal 1 u r ,  I r i  n jal  akuda ,  Kunnamkul am, Chavakkad 

and  Guruvayur , F o r  imp1 ementi ng developmenta l  schemes  of 

t h e  Government t h e  D i s t r i c t  i s  d i v i d e d  i n t o  1 7  NES Blocks .  

Tal  uk-wi se d i  stri b u t i o n  of B1 o c k s  and P a n c h a y a t s  are g i v e n  

i n  T a b l e  4.1. 

4.1.3 Topography 

Topograph ica l  l y  t h e  D i s t r i c t  h a s  t h r e e  d i s t i n c t  r e g i o n s  

- t h e  h i g h l a n d ,  t h e  mid land  and t h e  lowland.  A l l  t h e s e  

t h r e e  r e g i o n s  are found  i n  T h r i s s u r  and Mukundapuram Ta luks .  

Thal  app i  l l y Tal  uk c o n s i  sts of b o t h  t h e  h i g h l a n d  and mi d l  and  

r e g i o n s  w h i l e  Chavakkad and  Kodungal lur  T a l u k s  l i e  i n  low 

1 and  r e g i o n s  . 

I n  h i g h l a n d s ,  t h e  mounta in  r a n g e s  w i t h  t h i c k  f o r e s t s ,  

v a l u a b l e  trees l i k e  t e a k ,  ebony a r e  grown. The  main c r o p s  

i n  h i g h l a n d s  are tea, coffee and  r u b b e r .  I n  m i d l a n d s . c o c o n u t ,  

a r e c a n u t ,  cashew a n d  o t h e r  p e r e n n i a l  c a s h  c r o p s  are grown. 

A number o f  streams make t h e  low l y i n g  a r e a  f e r t i l e .  

4.1.4 water Resources 

The District i s  s i t u a t e d  between two l o n g e s t  r i v e r s ,  

Bhara thapuzha  i n  t h e  n o r t h  and  P e r i y a r  i n  t h e  s o u t h .  



Chalakudy, Karuvannur and Kecheri are the main rivers of the 

Di s t r i c t .  Puthenthodu in Thri ssur Tal u k ,  Can01 i Canal in 

Chavakkad tal  uk  and Shanmukham Canal in Mukundapuram tal uk  

are the important waterways in the dis t r ic t .  

4.1.5 Climateand Rainfall 

The climate in the d i s t r i c t  i s  tropic with uniform 

temperature t h r o u g h o u t  the year. I t  recei ves southwest 

monsoon from June t o  September and northeast monsoon from 

October t o  November. The res t  six months from December t o  

May are considered t o  be d r y  months t h o u g h  the pre-monsoon 

showers are received during April and May. The average normal 

rainfall i s  about  31.77mm. 

4.1.6 Soil 

The soil of the d i s t r i c t  i s  broadly divided into four 

types name1 y sandy,  a1 l uvi a1 , l ateri t e  and forest soi l . 
The soil of the coastal taluks of Kodungallur and Chavakkad 

vary from almost p r e  sand t o  sandy loan and are deficient 

in a l l  major plant nutrients. The alluvial soil occur in 

the low lying areas of Thrissur and Mukundapuram taluks and 

i s  well enriched with organic matters, nitrogen and potash, 

b u t  deficient in phosphorous and calcium. 

Coconut i S the predominant perennia: crop grown in sandy 

be1 t. Seasonal crops l i ke tapioca, banana and vegetables 
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are grown i n  the midland regions, where l a t e r i t e  s o i l  i s  

abundant. I n  back water areas, s o i l .  i s  loamy type and f e r t i l e  

due t o  sedimentation. 

4.1 .7 Popul a t i  on 

According t o  1991 Census, Thrissur D i s t r i c t  i s  having 

a populat ion of 27.34 lakhs, out  o f  which 20.15 lakhs are 

i n  r u r a l  area. The r a t e  o f  growth recorded dur ing the  decade 

1981-91 was 12.08 percent against the State growth r a t e  o f  

13.98 percent. The density o f  populat ion as per 1991 census 

i s  902 per sq.Km. as against 747 per Sq.Km. i n  the State. 

4.1.8 Land Use Pat tern  i n  t h e  Di s t r i c t  

The data on land use pat tern  i s  given i n  Table 4.2. 

Total geographical area o f  the d i s t r i c t  i s  299390 hectares 

which forms 7.71 percent o f  the t o t a l  area o f  the State. 

Area under f o res t  has decreased by 21.28 percent during l a s t  

two decades. But land pu t  t o  non-agricul t u r a l  uses has 

increased by 52.16 percent dur ing the same period. Net sown 

area o f  the  d i s t r i c t  i n  1994-95 was 61004 hectares which formed 

only 6.87 percent of the  ne t  sown area o f  the  State. 

4.1.9 Agr icu l ture  

Agr icu l ture  continues t o  be the main economic a c t i v i t y  

o f  the people i n  the d i s t r i c t .  More than h a l f  o f  the  income 
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TABLE - 4.2 

Land Use Pattern in the District - 1994-95 

Particul ars Area (in Hectares) 

Total Geographical Area 

Forest 

Land put to non-agricultural uses 

Barren and uncul ti vabl e l and 

Permanent pastures and grazing land 

Land under miscellaneous tree crops 

Cul ti vabl e Waste 

Fallow other than current fallow 

Current f a1 low 

Net area sown 

Area more than once 

Total cropped area 

Source : Credit Plan, Canara Bank 1997. 



i S generated from Agriculture and a1 l ied activities. Only 

35 percent of the total workers are having full time employment 

in this important sector. 

The main crops cultivated in the district  are rice, 

coconut, arecanut, tapioca, rubber, banana, cashewnut, pepper 

and pulses. Area and productivity of these crops during 

the period from 1985-86 t o  1993-94 are given in Table 4.3 

The most important crop in the district  i s  paddy. 

Three crops namely Virippu, Mundakan and  ~ u n j $  are raised 

in certain areas of the district  in a year. One of the 

striking features of the agricutural operations in the dis t r ic t  

i s  the 'Kale Cultivation1. Though area under rice has 

decreased from 95215 hectares in 1985-86 t o  62144 hectares 

in 1994-95 (34.73%), i t s  productivity has increased from 
+ 

1595.7 Kg. per hectare t o  1835.4 Kg per hectare (15.02%) during 

the same period. 

Coconut i s  an important cash crop which can be . 
considered as  a dryland crop. Both the area and productivity 

of coconut have increased during 1985-86 - 1994-95. Arecanut 

and rubber also showed an increase in their area and 

* The sowing and harvesting periods of the three rice seasons 
in Kerala are as follows :- 

S O W ~  ng. Har vosti nq 

Virippu (Autumn)  April - May September - October 
Mundakan (Winter) Sept. - Oct. December - January 
Punja (Summer) Dec. - Jan. April - May. 



TABLE 4.3 

AREA (Ha) AND PRODUCTIVITY (KgIHa) OF IMPORTANT CROPS IN THE DISTRICT 

Source : Economic Review (Various Issues) 

YEAR 

1985-86 

1986-87 

1987-88 

1988-89 

1989-90 

1990-91 

1991-92 

1992-93 

1993-94 

1994-95 

A 

60366 

61200 

69715 

74198 

77452 

80856 

84789 

85600 

871 18 

86206 

A 

95215 

89527 

84176 

78862 

74451 

74038 

69065 

67151 

63508 

62144 

COCONUT 

P ( ~ u t s l ~ a )  

61 12.7 

5098.0 

5393.4 

6940.9 

6830.0 

5751.0 

6439.5 

7406.5 

6749.5 

7122.4 

RICE 

P 

1595.7 

1600.6 

1554.9 

1558.3 

1674.9 

1746.2 

1762.4 

1777.1 

1726.2 

1835.4 

ARECANUT 

A 

6165 

5982 

6569 

6023 

5670 

5670 

5421 

5721 

6582 

6637 

P 

191.4 

196.9 

204.0 

207.5 

192.6 

212.3 

272.1 

244.7 

222.7 

298.6 

A 

3739 

3876 

4481 

471 1 

5472 

5657 

5747 

5596 

5171 

4983 

PEPPER 

P 

151.4 

252.1 

284.5 

121.6 

156.6 

189.1 

166.7 

173.7 

154.7 

149.5 

A 

7790 

7164 

5807 

6159 

6294 

5637 

5549 

5793 

5524 

5039 

CASHEWNUT 

P 

356.1 

499.4 

532.8 

522.2 

508.1 

548.1 

637.4 

611.4 

382.7 

563.8 

A 

9493 

10048 

8992 

8784 

7778 

6861 

6753 

7571 

12264 

12493 

RUBBER 

P 

675.4 

654.9 

847.1 

962.1 

1248.4 

1603.4 

1503.3 

1399.0 

1030.6 

1103.8 

A 

5515 

5446 

4510 

4147 

3756 

3360 

3101 

3330 

2114 

TAPIOCA 

P 

11829.9 

16349.9 

16740.6 

4424.14379.5 

16079.1 

19030.4 

16620.2 

17441.5 

15440.8 

21292.2 

A 

5180 

5429 

5337 

5548 

6190 

6284 

6087 

6455 

6921 

7063 

BANANA 

P 

4727.0 

5806.2 

5666.3 

5420.2 

5642.3 

6750.8 

6418.9 

5676.7 

6057.7 

7109.3 

A 

2402.0 

2420.0 

1939.0 

1789.0 

1590.0 

1797.5 

1058.0 

919.0 

598.0 

549.0 

PULSES 

P 

714.0 

714.0 

713.8 

714.9 

715.1 

701.3 

715.5 

716.0 

715.7 

715.8 
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productivity during thi S decade. 

There was a gradual decline in the area of cashewnut, 

tapioca and pulses in the district. But their productivity 

has increased over thi S period. Pepper showed fl uctuatioris 

in its productivity though i tls area has increased. 

Irrigation 

Distribution of gross irrigated area in the District 
* 

under paddy and coconut is given in Table 4.4. Gross 

irrigated area under paddy has declined from 55840 hectares 

in 1986-87 to 37300 hectares in 1994-95. In other words, 

while it formed 18.71 percent of gross irrigated area under 

paddy in the state in 1986-87 it was only 13.67 percent of 

the same in 1994-95. At the same time gross irrigated area 

under coconut has increased from 28914 hectares to 48855 

hectares (68.97%) during the same period. 

When we compare total irrigated area to the total 

cropped area in the district, it has risen from 41.81 percent 

in 1986-87 to 53.95 percent in 1994-95. While the proportion 

of gross irrigated area under coconut to total area under 

coconut has increased from 47.25 percent to 56.67 percent, 

it showed a decrease from 62.37 percent to 58.73 percent 

in the case of paddy during the period under study. 

4.1 . l 1  Planting Materials 

The centres for the distribution of planting 

materials in the district are Seed Farm, Mannuthy, State 



TABLE - 4.4 

Gross Irrigated Area in Thrissur District 

(~ectares) 

Year Gross irrigated Gross Irrigated area Total Irri- 
area under paddy under coconut gated area 

Note : Figures in parantheses indicate percentage of the 
corresponding area in the State. 

Source : Economic Review (Various issues). 



Seed Farms situated i n Kodassery , Nadavaramba, Edathuruthy , 

Pananchery and Pazhayannur and Coconut Nurseries situated in 

Wadakkanchery, Irinjalakuda and Chelakkara. The materi a1 S 

avai l abl e from Seed Farm Mannuthy are Coconut Seedl i ngs, rooted 

pepper cutti ngs, Fruit P1 ants, Clove and Nursery Seedl i ngs, 

Vegetable Seeds, Pulses Seed and Paddy Seeds. State Seed 

Farms di stri bute 9addy seed and coconut seed1 i ngs. Detai l S 

of paddy seed production in 1994-95 by the State Seed Farms 

are given in Table 4.5. 

4.1 . l 2  Aqri cul tural Machi neries 

Agriculture machi neries are supplied through different 

scheaes in the district. Number of different machineries 

distributed in the district in the years from 1991-92 to 1994- 

95 is given in Table 4.6. 

4.1 .l3 -- Ferti l i sers 

Farmers in the district use both organic and inorganic 

manures. Consumption of fertilisers in Thrissur District 

during 1986-91 i S given in Table 4.7. Consumption of Nitrogen 

and Potash has decreased during this period. But consumption 

of Phosphorous h3s remained at the same level without much 

f l uctuati ons. 



TABLE - 4.5 

D e t a i l s  o f  Paddy Seed P r o d u c t i o n  - 1994-95 

I n s t i t u t i o n  
No. 'Season V a r i e t y  Seed O b t a i n e d  

(Kg . )  

1. S t a t e  Seed Farm, 
Kodassery  

2. S t a t e  Seed Farm, 
E d a t h u r u t h y  

3. S t a t e  Seed Farm, 
Pazhayannur .  

4. S t a t e  Seed Farm, 
Nadavaramba 

5. S t a t e  Seed Farm, 
Mannuthy.  

6.  S t a t e  Seed Farm, 
Pananchery  

V i r i p p u  (Red T r i v e n i ,  
( J y o t h i  

Mundakan (Red T r i v e n i  
( J y o t h i  

P u n j a  ( J y o t h i  

V i r i p p u  ( J y o t h i  

Mundakan (Red T r i  v e n i  
( N e e r a j a  

V i r i  ppu (Red T r i  v e n i  
( J y o t h i  

Mundakan Red T r i  v e n i  
[ J y o t h i  

V i r i p p u  (Red T r i  v e n i  

Mundakan ( J y o t h i  

V i r i p p u  
li?it:!Larn 

Mundakan ( J y o t h i  
(Red T r i v e n i  

V i r i p p u  ( J y o t h i  

Source  : Deputy  D i r e c t o r  o f  A g r i c u l t u r e  f o r  P r i n c i p a l  
A g r i c u l t u r a l  O f f i c e r .  



TABLE - 4.6 

Details of Aqricultural Machineries Supplied through 

Agriculture Department (Thrissur ~istrict) 

Scheme Details No. 1991 -92 1992-93 1993-94 1994-95 

1 . Group Farming 

Power Ti l l er 10 2 1 - - 
Tractor 46 15 - - 
Thresher 30 10 - - 

2. I.P.R.D. - - 

Power Ti l l er 52 90 3 1 

3. Prime Minister's scheme 

Power Ti l l er - 112 - 
Thresher - 179 - 

4. Special Component Plan 
for SCIST. 

Power Ti l l er 3 - - 
Tractor - 1 1 
Thresher - - 2 

5. Agro Service Centre - Supply 
of Tractors, Tillers and 
other farm machi neri es at 
subsidised rate. 

Power T i l l er 4 
Tractor - 

6. Distribution of improved 
Agricultural implements. 

Power Tiller - 11 - 
Thresher - 5 - 

7. Promotion of Agricultural 
Machanisation - Supply of 
Tractors upto 18 HP. 

Tractor - 2 - - 
8. Small Farm Machani sation 

Tractor - - 1 
- 

15 
Power Ti l l er - 2 1 14 
Thresher - - - - 5 4 - 10 
W i nnover 2 

Source : Agriculure Department. 



TABLE - 4.7 

Consumption of Ferti l i sers in Thri ssur D i  s t r ic t  

(Metric Tonnes) 

Ferti l i sers 1986-87 1987-88 1988-89 1989-90 1990-91 

Nitrogen 3849.91 3292.70 3068.00 3119.00 2808.29 

Phosphorous 1513.90 1551.80 1544.50 1487.00 1519.76 

Potash 301 1.71 2976.10 2847.00 2366.00 2452.67 

Source : Agriculture Department. 
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4.2 besi gn o f  the Sample 

The present study i s  r e s t r i c t e d  t o  Thrissur D i s t r i c t  

which consists of f i ve  ta luks.  One block from each t a l u k  

i s  selected based on the information t h a t  the main crops 

c u l t i v a t e d  i n  these blocks are  paddy and coconut. The selected 

blocks are Mal a, Chavakkad, Mathi 1 akam, Puzhakkal and 

Wadakkanchery. Then two Panchayats from each block have 

been selected and thus the study i s  confined t o  10 Panchayats. 

F i na l l y ,  10 farm households from each panchayat are drawn 

randomly t o  cons t i t u t e  a t o t a l  o f  100 farm households. Thus 

a mul t is tage random sampling method has been adopted i n  the  

present study. 

Out o f  100 households selected, only 85 households 

are c u l t i v a t i n g  paddy whi le  a l l  o f  them have coconut 

c u l t i v a t i o n .  To s ta te  spec i f i ca l l y ,  i n  Mathi lakam Block, 

the coconut c u l t i v a t o r s  outnumber the paddy c u l t i v a t o r s  due 

t o  the  pecul i ar  nature o f  the  soi l . So we could f i n d  only 

5 paddy c u l t i v a t o r s  instead o f  20 from t h i s  block. 

4.3 P r o f i l e  o f  the  Study Area 

4.3.1 Mala Block 

Mala block l i e s  i n  Mukundapuram ta l uk  which consists 

o f  14 v i l l ages  and 5 panchayats. Geographical area o f  t h i s  

block i s  126.71 Sq.Kms. which forms 4.18 percent o f  the area 

o f  the d i s t r i c t .  According t o  1991 Census t o t a l  populat ion 



i n  t h i s  b lock  i s  133734. Administ rat ive d e t a i l s  o f  the  b lock  

i s  presented i n  Table 4.8. Out o f  5 panchayats, Annamanada 

and Mala Panchayats a re  selected f o r  t he  study. 

4.3.1 .1 PbIa Grama Panchayat 

(a) General Features 

Mal a Grama Panchayat includes Kuruvi tti ssery , Vadama- 

North and .Annall u r  V i  l l ages. Total geographical area under 

t h i s  Panchayat i s  28.35 Sq.Kms. which forms 22.37 percent o f  

the  Block area. This Panchayat i S bounded by Aloor Panchayat 

i n  the north,  Annamanada Panchayat, Chal akudy Munici pal i t y  

and Kadukutty Panchayat i n  t h e  east, Kuzhur Poyya Panchayats 

i n  the south and Puthenchira Panchayat i n  the west. There 

are  12 wards i n  t h i s  Panchayat. Total  populat ion o f  t he  

Panchayat i s  30787 which cons is ts  o f  47.73 percent male and 

52.27 percent female. 

(b) Agr icu l tu re  

Paddy and coconut are  the main crops c u l t i v a t e d  i n  

the  Panchayat. Arecanut, Banana, Mangotree and Cashew are  

a1 so cu l  ti vated as i ntercrops. 

Area under coconut i s  the  l a rges t  (1755 hectares) and 

the  second place goes t o  the  paddy crop which cons t i tu tes  1212 

hectares. Three crops o f  paddy - Vir ippu,  Mundakan and Punja 

are c u l t i v a t e d  i n  t h i s  Panchayat and area under these crops 
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bear 40.43 percent, 43.89 percent and 15.68 percent 

respect i  vel  y . 

Agr icu l tu ra l  implements and p1 an t i  ng mater ia l  S are  

d i  s t r i  buted through K r i  shi Bhavan f o r  the  devel opment o f  these 

crops. The d i  s t i  buted imp1 ements i ncl  ude Pumpset, Rocker 

Sprayer, Climbing device etc. The seedlings o f  coconut, f r u i t  

trees,clove and cinnamon are a l so  d is t r ibu ted .  

- - 

Chalakudy Puzha i s  the  only i r r i g a t i o n  source o f  t he  

Panchayat and the  def ic iency o f  i r r i g a t o n  f a c i l i t i e s  i s  one 

o f  the. reasons for  the dec l ine i n  the area under c u l t i v a t i o n .  

4.3.1.2. Annamanada Grama Panchavat 

(a) General Features : 

Annamanada Panchayat l i e s  i n  the south-east reg ion 

Mala Block w i th  11 wards. A1 athur and Kal l ur-Thekkumuri 

are the v i lages i n  the Panchayat. Total geographical area 

o f  tne Panchayat i s  25.08 sq.km which forms 19.79 percent o f  

the block area and t o t a l  populat ion i n  the Panchayat i s  26448 

with sex r a t i o  1037. Populat ion density o f  the Panchayat i s  

1054 per Sq. Km. 

(b)  Agr i cu l tu re  : 

Paddy, coconut, arecanut, p1 antai  n, pepper and rubber 

are the crops c u l t i v a t e d  i n  the  Panchayat. Paddy i S c u l t i v a t e d  
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TABLE - 4.8 

Admi n i  s t r a t i  ve Detai l S o f  Mal a B1 ock 

- 

Name o f  Panchayats No. o f  Wards Name o f  V i l l ages  

Annamanada 

Kuzhur 

Mal a 

13 A1 u r  , Kal l ettumkara , 
Thazhekkad. 

1 1  Alathur, Ka l l u r  Thekkumuri. 

9 Kakkul i ssery , Thirumkul am. 

12 Annal l ur ,  Vadama , 
Kuruvi l assery , Vadakkum- 

bagam. 

PoYYa, Pal l i puram, 
Madathumpady . 

Source : Development Report, Mala Block Panchayat, 1997. 

TABLE - 4 .g 

Administ rat ive De ta i l s  o f  Chavakkad Block 

- 

S11No. Name o f  Panchayat No.of Wards Name o f  Vi l lages.  

1. Punnayurkul am 11 Punnayurkul am 
2. Punnayur 11 Punnayur 

3. Vadakkekad 10 Vadakkekad 

4. Pookode 10 Pookodu 

5. Thai kad 8 Thai kad 

6. Orumanayur 8 Orumanayur 

7. Kadappuram 10 Manathala. 

Source : Development Report, Chavakkad B1 ock Panchayat, 1997. 



i n  an area o f  1250 hectares under three crops - V i r ippu  (22 

percent),  Mundakan (42 percent) and Punja (36 percent).  

Area under coconut i s  1500 hectares w i t h  an average product ion 

o f  2000 nuts per hectare. Arecanut, rubber and pepper are 

the other cash crops c u l t i v a t e d  i n  the Panchayat under the  

area o f  100 hectares, 35 hectares and 100 hectares respect i  vely . 
Kr i sh i  Bhavan gives assistance t o  the farmers by prov id ing 

i r r i g a t i o n  f a c i  l i t i e s ,  ag r i cu l t u ra l  implements and seed1 ings 

f o r  the deveopment o f  ag r i cu l  ture. 

4.3.2 Chavakkad B1 ock 

It i s  one o f  the blocks i n  Chavakkad Taluk. There 

are 2 Mun ic ipa l i t i es ,  7 v i l l ages  and 7 panchayats under t h i s  

block and i t s  t o t a l  geographical area i s  86.21 sq.km. (1  .e. 

2.84 percent o f  the d i s t r i c t  area). Total populat ion i s  1.59 

l akhs according t o  1991 census. Admini s t r a t i  ve d e t a i l  S are 

as shown i n  Table 4.9. O f  the 7 Panchayats, Punnayurkulam 

and Vadakkekad Panchayats are included i n  the  study area. 

4.3.2.1 Punnayurkulam Grama Panchayat 

(a) General Features 

Punnayurkulam Panchayat l i e s  nor th  t o  Thrissur D i s t r i c t  

and i t  i s  a lso  i n  the northmost end o f  Chavakkad Block. Th is  

panchayat consists o f  an area o f  18.71 sq.kms. (i.e. 21.70 

percent o f  the  block area) and there are 12 wards al together 

i n  the  Panchayat. Tota populat ion o f  the panchayat i S 29795. 
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Land records of the panchayat reveals t h a t  54.11 percent of 

total area i s  under cultivation. 

(b)  Agriculture 

Paddy and coconut are the important crops cultivated 

i n  the Panchayat. Of the three paddy crops, area under Punja 

crop i s  larger and also productivity of this crop i s  highest 

of 3.5 tonnes per hectares. Coconut i s  cultivated in 252 
- 

hectares which provides 40 nuts per coconut. Arecanut, pulses 

topioca, plantain etc. are the other crops cultivated i n  this 

area. 

Assistance for agricultural development i S avai l able 

through 'Kri shi Bhavan l . Agricultural implements l i ke 

tractors, t i  l lers, sprayers, cl imbi ng devices etc. and 

seed1 i ngs of coconut, banana, mangotree and pepper are 

supplied through Krishi Bhavan. About 98 percentage of 

farmers in the Panchayat are small farmers having cultivated 

land  area of below 1 hectare. 

4.3.2.2. Vadakkekad Grama Panchayat 

( a )  General Features 

Vadakkekad Panchayat i s  situated in the north to 

Thrissur District. Total area of this Panchayat i s  13.72 



Sq.Kms i .e., only 0.45 percent of the d i s t r i c t  area and total 

population in the Panchayat i s  23575 with sex rat io 1134. 

There are 10 wards in th is  panchayat and Vadakkekad Village 

comes under thi S Panchayat. 

(b) Agriculture 

Main crops cultivated in th is  panchayat are paddy 

and coconut. Area under paddy has decl i ned from 407 hectares 

to 300 hectares during the las t  decade. There are various 

reasons for th is  and some of them are increase i n  the cost 

of production, inadequacy of irrigation fac i l i t i es ,  increased 

demand for housing plots etc. 

Area under coconut in the panchayat i s  850 hectares. 

Also i t s  productivity has decreased because of certain 

diseases like leaf ro t t ,  stem bleeding, root wilting etc. 

and inadequate of water. 

4.3.3 Mathi l akam B1 ock 

Mathilakam Block i s  under Kodungallur taluk. I t  

i S composed ' of 9 vi l l ages and 5 panchayats. Geographical 

area under th is  block i s  71.81 Sq.Kms. which forms 2.37 

percent of the d i s t r i c t  area. I t  i s  bounded by Arabian 

Sea in the west, Tal i kulam Block in the north, Vel langal lur 

Block in the east and Kodungallur Municipality in the south. 

According t o  1991 census, total population in the block i s  

137386 w i t h  sex rat io 1136 and population density i s  1913 
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Sq.Kms. There are  5 panchayats w i t h  53 wards and 9 v i l l a g e s  

i n  t h e  block. The admin i s t ra t i ve  d e t a i l s  a re  g iven i n  

Table 4.10. Mathi l akam and Sreenarayanapuram panchayats 

a re  t h e  se lec ted panchayats f o r  sample study. 

4.3.3.1 Mathi l akam Grama Panchayat 

(a) General Features 

Mathilakam Panchayat i s  i n  t h e  southern p a r t  of 

Mathilakam Block. It cons is ts  o f  Pappanivattom V i l l a g e  

and the re  are 10 wards i n  the  panchayat. Tota l  area o f  

t h e  Panchayat i S 12.92 sq.kms and the re  i S a t o t a l  popu la t ion  

o f  25417 w i t h  sex r a t i o  1151. Density o f  popu la t ion  i s  

1967 per sq.km. 

(b) Agr i c u l  t u r e  

Coconut i s  t h e  main crop i n  t h e  Panchayat. Area 

under coconut i S 1095 hectares and i t s  p r o d u c t i v i t y  i s  5900 

nuts per hectare. Paddy c u l t i v a t i o n  was i n  a s a t i s f a c t o r y  

s t a t e  till 1960. But now t h e  area under paddy has dec l ined 

t o  a very low l e v e l  o f  13 hectares w i t h  p r o d u c t i v i t y  800 

Kgs. per hectare. This i s  because o f  severe f l o o d  i n  t h e  

area. Pepper, arecanut and vegetables are a1 so c u l  ti vated 

i n  t h i s  Panchayat. 

4.3.3.2 Sreenarayanapuram Grama Panchayat 

S.N.Puram Panchayat i s  i n  t h e  southernmost end o f  

Mathi l akam Block. Panangad, A l  a and Padi n j a r e  Vembal l u r  



TABLE - 4.10 

Admi ni strati ve Detai l S of Mathi l akam B1 ock 

S1 .No. Name of Panchayats No.of wards Name of Villages 

1. Kai pamangal am 11 Kai pamangal am 

2. Edathuruthy 11 Edath~ruthy~chendrappinni. 

3. Mathi l akam 10 Pappi ni vattom 

4. Sreenarayanapuram 12 Panangad, A1 a, Padi n jara 
Vembal l ur . 

.- - 

5. Perinjanam 9 Peri n janam, Kool imuttom. 

Source : Development Report, Mathilakam Block Panchayat, 1997. 

TABLE - 4.11 

Admini strati ve Detai l S of Puzhakkal Block 

S1,No. Name of Panchayats No. of wards Name of Villages 

1. Adat 

2. Arimpur 

3. ~ ~ ~ a n t h o l  e 

4. Avanur 

5. Kai paramba 

6. Killannur 

7. Tholur 

10 Puzhakkal , Puranattukara, 
Chi tti l appal l y , Adat. 

10 Manakody, Veluthur, Eravu, 
Parakkad. 

14 Aranattukara (Portion) 
Pul l azhi , Poonkunnam, 
Thri ssur (Portion), 
Ayyanthol e (Portion). 

8 Avanur , Thangal oor, 
Chool i ssery , Vel appaya. 

10 Kai paramba, Peramangal am, 
Anjur. 

8 K i  l l anur 

8 Tholur, Edakolathur,Chavakad 

Source : Development Report, Puzhakkal Block Panchayat, 1997. 
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Villages are included in this Panchayat. There are 12 wards 

in this panchayat and i t s  total geographical area i s  19.26 

sq.Kms which bears 26.82 percent of the block area. Total 

population in the panchayat i s  34878 with sex ratio . l  115 

and density of population 1811 per sq.km. 

(b) Agri cul ture 

Coconut i s  the main crop which constitutes 1928 

hectares of area with productivity of 7884 nuts per hectare. 

Kri shi Bhavan provides assi stance for the development of 

coconut cul t i  vation through different schemes. Paddy i S 

cultivated in 15 hectares only, whose productivity i s  1000 

Kg. per hectare. Arecanut, cashew and vegetables are the 

other crops grown in the panchayat. 

4.3.4 Puzhakkal B1 ock 

Puzhakkal block l ies  in the centre region of Thrissur 

District. i t  includes 7 panchayats with 68 wards and 24 

villages. Total geographical area of the block i s  145.96 

sq.km. which constitutes 4.8 percentage of the district  area. 

There i s  a population of 164359 in the block with population 

density of 1126 per sq. km and sex ratio 1060. The 

administrative set u p  of the block i s  as shown in Table 4.11. 

Puzhakkal block i s  an important agricultural region 

of Thrissur District. Paddy, coconut and banana are the 



main c rops  c u l t i v a t e d  i n  t h e  block. Paddy i s  c u l t i v a t e d  

i n  more t han  7000 hec t a r e s  which c o n s t i t u t e s  10% o f  t h e  t o t a l  

c u l t i v a t e d  a r e a  o f  paddy i n  t h e  d i s t r i c t .  Kole land spread  

i n  t h e  Panchayats o f  Adat, Ayyanthole, Arimbur and Tholur 

i s  t h e  main source  of  paddy production. Coconut i s  

c u l t i v a t e d  i n  more than 3000 h e c t a r e s  of  land.  

4.3.4.1 Ayyanthole Grama Panchayat 

( a )  General Fea tu re s  : 

Ayyanthole Panchayat l i e s  i n  t h e  south-eas t  p a r t  o f  

Puzhakkal B1 ock. I t  i nc l  udes Pul l azhi Vi l l age,  Poonkunnam 

Vi l l age,  po r t i on  of  Aranat tukara,  Thri ssur and Ayyanthole 

Vi l lages .  There a r e  14 wards i n  t h e  Panchayat. I t  i s  

a spec i a l  g rade  panchayat having 23.14 sq.km. a r ea  which 

forms 15.85 percent  of  t h e  block a rea .  Total  populat ion 

i n  t h e  panchayat i s  23571 with sex r a t i o  1069. Density 

of populat ion i S 1971 per  sq.km. 

( b) Agr icu l ture :  

Paddy a n d  c o c o n u t  a r e  t h e  ma in  c r o p s  o f  t h e  

P a n c h a y a t .  T h r e e  c r o p s  o f  p a d d y  - V i r i p p u ,  

Mundakan a n d  P u n j a  a r e  c u l t i v a t e d  i n  t h e  P a n c h a y a t .  

According t o  t h e  p r o j e c t  r e p o r t  published by Puzhakkal Block 
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Grama Panchayat i n  1996, t o t a l  area under paddy i n  the 

Panchayat. i S 900 hectares which cons t i tu tes  11.11 percent  

of Virippu, 36.11 percent of Mundakam and 63.89 percent of 

Punja Crops. Coconut i s  cu l t iva ted  under an area of 528 

hectares which c o n s t i t u t e s  17.22 percent of t o t a l  area under 

coconut i n the block. Arecanut, p1 anta i  n ,  pepper, cashew 

and tapioca a r e  t h e  o ther  crops cu l t iva ted  i n  t h i s  Panchayat. 

4.3.4.2 Adat Grama Panchayat 

( a )  General Features : 

Adat Panchayat i s  i n  the  cent ra l  pa r t  of Puzhakkal 

Block. I t  c o n s i s t s  of 10 wards and 4 v i l l ages  of Puzhakkal , 

Puranattukara, Chi t t i  lappal l y  and Adat. Total geographical 

area of t h e  Panchayat i S 23.02 sq.km which forms 15.77 percent 

of t h e  block area. According t o  1991 census, t o t a l  

population i n  t h e  Panchayat i s  23441 with sex r a t i o  1101. 

Density of population i s  1018 per sq. km. 

(b)  Agriculture : 

Paddy, coconut and banana a r e  the  main crops of t h e  

Panchayat. Area under paddy i s  1535 hectares and area under 

Punja crop i s  more than (74.92 percent) t h a t  of t h e  other 

two crops. Coconut i s  cu l t iva ted  under 385 hectares. 

Arecanut, banana, pepper, cashew and vegetables a r e  a l s o  

grown i n  t h e  Panchayat. 



4 -3 -5  Wadakka'nchery B1 ock 

Wadakkancherry Block i s  i n  the nor th  o f  Thr i  ssur 

D i s t r i c t  and i t consists o f  9 panchayats w i th  86 wards and 

34 v i l l ages .  Total geographical area o f  the block i S 24870 

hectares which forms 8.31 percent o f  the d i s t r i c t  area. 

This block includes a t o t a l  populaton o f  203544 w i th  sex 

r a t i o  1095 and density of populat ion 686 per sq.km. 

Paddy and coconut are the main crops i n  the block. 

Paddy i s  c u l t i v a t e d  i n  the area o f  10062 hectares which forms 

70.73 percent of the ne t  cropped area o f  the block and i t s  

p roduc t i v i t y  i S 1.97 tonnes per hectare. Area under coconut 

i S 4401 hectares w i th  p roduc t i v i t y  4207 nuts per hectare. 

Rubber, arecanut and p lan ta in  are the other important crops 

i n  the block. Administrat ive set-up o f  the block i s  g iven 

i n  Tab1 e 4.12. Wadakkancherry and Vel u r  are the, Panchayats 

selected f o r  the sample survey. 

4.3.5.1 Wadakkancherry Grama Panchayat 

(a)  General Features : 

Wadakkancherry Panchayat l i e s  ' a t  the cent ra l  p a r t  

o f  the block which consists o f  11 wards. ~adakkanche r r~ ,  

Enkakkad and Kumaranel l ur  v i  l l ages come under t h i  S Panchayat. 

It has a t o t a l  area o f  1498.06 hectares which forms 6.02 

percent o f  the block area. It i s  a special grade panchayat 

w i t h  a populat ion o f  28692 and sex r a t i o  1095. Density 

o f  the populat ion i s  1006 per sq. km. 



TABLE - 4.12 

Administrative Details of Wadakkanchery Block 

Name of Panchayat No.of Wards Name of Villages. 
No. 

p-- P - 

Desamangal am Thal assery , Pal l ur, Desamangal am, 
Arangottukara. 

Trichur, Pilakkad, Varavur. Varavur 

Mundathi kode Puthuruthy, Mundathi kode, 
Par1 i kad, Peri ngandoor , Mi nal ur. 

Wadakkancherry (Portion) , Enkakad 
Kumaranal l ur. 

Thekkumkara Karumathara, Viruppaka, 
Manalithara, Thekkumkara. 

Kadangode Kadangode, Vallarakad, Eyyal, 
Chi ramanangad. 

Vel ur Vel ur, Vel l attanjur , Thayyur , 
Kirallur. 

Mu1 l oorkara 

Erumapetty 

Mulloorkara, Attur. 

Kanjirakode, Chittana, Kottapuram 
Nelluvaya, Kariyannur. 

Source : Development Report, Wadakkancherry Block Panchayat, 1997. 



( b )  Agriculture : 

Paddy .and coconut are the main crops grown in the 

Panchayat. Area under paddy i s  510 hectares and share of 

the area under Virippu, Mundakan and Punja are 42.16 percent, 

51.96 percent and 5.88 percent respectively . According t o  

the Krishi Bhavan records, productivity of paddy in Virippu 

seasons was 1.5 tonnes per hectare and t h a t  in Mundakan and 

Punja was 2 tonnes per hectare each. Other crops in the 

Panchayat are coconut, arecanut, rubber and pepper. Coconut 

i s  cultivated under an area of 800 hectares and i t s  productivity 

i s  an average of 50 nuts per palm. 

4.3.5.2 Velur Grama Panchayat 

a General Features : 

Velur i s  the f i r s t  grade panchayat in Wadakkancherry 

Block. I t  l ies in the north-west p a r t  of the block and spreads 

over an area of 28.32 sq. km which forms 5.98 percent of total 

area of the block. Total population of the panchayat i s  22155 

with sex ratio 1118 and density of population 782 per sq. km. 

There are 10 wards and 4 villages in the panchayat. 

( b )  Agriculture : 

Paddy, coconut and arecanut are the main crops in the 

Panchayat with respective areas of 1145 hectares, 480 hectares 

and 320 hectares respecti vel y . Paddy i S cultivated under 

two crops of Virippu and Mundakan with productivities 2 tonnes 
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per hectare and 2.5 tonnes per hectare respectively. The 

productivity of coconut i S 50 nuts per palm. 

Socio-economic Profile of the Sample 

For the present study, 100 farm households are selected 

a t  random from f ive  blocks of Thrissur Distr ic t .  The main 

character is t ics  of the sample population in terms of age, sex, 

community, education and income are studied. Besides, the 

area under paddy and coconut cultivation and the i r  farm income 

are a1 so described. 

4.4.1. Population 

The to ta l  number of persons in the sample households 

i s  worked out t o  504. I t  gives an average family s ize of 

5.04 per household. O u t  of them 274 (54.37 percent) are  males 

and 230 (45.63 percent) females. The sex r a t i o  of the sample 

i s  t h u s  839. 

Age-wi se classif icat ion of population i S given in Table 

4.13. Of the sample population, 13.29 percent are below 15 

years of age, 73.61 percent .come under the age group of 15- 

60 and the remaining 13.10 percent are above 60 years. 

From t h i s ,  we can conclude t h a t  a large number of the sample 

popul ation are constituted by potenti a1 labour force coming 

under the age group of 15 t o  60. 



TABLE - 4.13 

Age-wi se C l a s s i f i c a t i o n  o f  Sample Populat ion 

Age 
MALE FEMALE TOTAL 

Number Percentage Number Percentage Number Percentage 

Above 60 38 13.87 28 12.17 6 6 13.10 

Total 274' 100.00 2 30 100.00 504 100.00 

Source : Computed from t h e  Primary Data. 

TABLE - 4.14 

C l a s s i f i c a t i o n  o f  Sampl e Households by Re1 i gion 

Re1 i g i o n  

- - 

No. o f  Households 

Hindu 

( i )  N a i r  

( i i )  OBC 

Total  

Chri  s t i  an 

Musl i m 

Tota l  

Source : Computed from t h e  Primary Data. 



4.4.2 Community Composition 

The c l a s s i f i c a t i o n  of households by r e l i g i o n  i s  a s  

shown i n  Table 4.14. 

The sample c o n s i s t s  of 54 percent of Hindus, out  of 

which 35.19 percent belong t o  Nair and 64.81 percent  belong 

t o  o ther  Backward Caste, 26 percent a r e  Chr is t ians  and t h e  

remaining 20 percent  belong t o  Muslim Re1 igion.  

4.4.3 Educational S t a t u s  

Table 4.15 descr ibes  t h e  educational s t a t u s  of 

population. 

O u t  of t h e  t o t a l  population, 4.37 percentage come under 

t h e  age group of  below 6 years .  Of t h e  remaining , 1.98 percent  

a r e  i l l  i t e r a t e s ,  9.33 percent  have lower primary l eve1 of 

education and 9.13 percent a t t a ined  upper primary level  of 

education. Majority of t h e  population (40.08 Percent)  a r e  

educated upto high school level  and 15.08 percent a r e  higher 

educated a t  degree level  o r  above. 

4.4.4 Farmer S 

In t h e  present  s tudy,  one member from each family who 

i S i n t e r e s t e d  o r  involved i n  farming a c t i v i t i e s  i S considered 

a s  ' fa rmer ' .  Thus t h e r e  a r e  100 farmers a l together  i n  t h i s  

sampl e .  



TABLE - 4.15 

Educational Status o f  Sample Populat ion 

Educational MALE FEMALE TOTAL 

Level Number Percentage Number Percentage Number Percentage 

I 1  l i t e r a t e  1 0.38 9 4.09 10 2.07 

Upto L.P. 27 10.31 20 11 .OO 4 7 9.75 

Upto U.P. 2 1 8.02 2 5 11.36 46 9.54 

H.S. Level 116 44.27 8 6 39.09 202 41.91 

High Secondary 56 . 21.37 4 5 20.45 101 20.95 

Degree & above 41 15.65 35 15.91 76 15.77 

Tota l  262 100.00 220 100.00 482 100.00 

Source : Computed from t h e  Primary Data,. 

TABLE - 4.16 

Age Composition o f  Farmers 

MALE FEMALE TOTAL 
Age 

Number Percentage Number Percentage 

30 - 40 8 8.70 2 25 10 

40 - 50 17 18.48 2 25 19 

50 - 60 2 9 31.52 2 25 31 

60 - 70 26 28.26 2 25 28 

70 & above 10 10.87 0 0 10 

Tota l  92 100.00 8 100 100 

Source : Computed oy t h e  Researcher. 
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Of the 100 farmers, 92 are males and 8 are females. 

Thus the ratio of male farmers to female farmers i s  23:2. 

Distribution of farmers by their marital status reveals that 

97 percent of them are married. 

Age composition of the farmers i s  given in Table 4.16. 

O f  the 100 farmers, there are only 2 male farmers below 30 

years and 29 percentage come under the age group of 30 - 50. 

I t  i S interesting to  note t h a t  69 percent of the farmers be1 ong 

to the age group of 50 and above. From this i t  i s  revealed 

t h a t  the youngsters are n o t  coming forward to  work in thi S field. 

Educational status of farmers i s  presented i n  Table 

4.17. Of the 100 farmers, only one female farmer i s  

i l l i terate .  33 percent of the farmers have attained primary 

level education. Majority of them (44 percent) are educated 

upto h i g h  school level. The remaining 22 percent are higher 

educated. This i s  due t o  the reason t h a t  majority of them are 

retired educated persons who are interested in cultivation. 

Table 4.18 shows the distribution of farmers by their 

occupational status. I t  i s  revealed t h a t  73 percent of the 

farmers are engaged in agriculture only so t h a t  they can be 

considered as 'full-time farmers', 18 percent are retired 

persons and 9 percent are employed in other private or pub1 ic 

sectors. So, these 27 farmers can be considered as 'part- 

time farmers l . 



TABLE - 4.17 

D i s t r i b u t i o n  o f  Farmers by t h e i r  Level o f  Education 

MALE FEMALE 
Education Level Total 

Number Percentage Number Percentage 

I 1  l i t e r a t e  0 0 1 12.5 1 

Upto L.P. 17 18.47 2 25 19 

Upto U.P. 14 15.22 0 0 14 

H.S. Level 4 1 44.57 3 37.5 44 

Higher Secondary 1.4 15.22 0 0 14 

Degree & Above 6 6.52 2 25 8 

Total 92 100 .OO 8 100.00 100 

Source : Computed by the  Researcher. 

TABLE - 4.18 

D i s t r i b u t i o n  o f  Farmers by t h e i r  Occupational Status 

Occupation No. o f  Farmers 

Agri  cul  t u r e  - 
Retd. Persons - 
Business - 
Govt. Employees - 

Total - 100 

Source : Computed by the  Researcher 
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4.4 5 Paddy C u l t i v a t i o n  

The main food c rop ,  paddy i S c u l t i v a t e d  by 8 5  pe rcen t  

of t h e  sample households. D e t a i l s  of  paddy c u l t i v a t i o n  are 

c o l l e c t e d  on t h e  b a s i s  of  c u l t i v a t i o n  t h a t  has been done 

during 1997-98. On t h e  b a s i s  of  t h e  s i z e  o f  ho ld ings ,  farms 

a r e  c l a s s i f i e d  i n  t o  t h r e e  s t r a t a  - small farms (below 1 

a c r e ) ,  medium farms ( 1  a c r e  - 2 a c r e s )  and l a r g e  farms (above 

2 a c r e s ) .  

P a d d y  l ands  owned by t h e  sample households a r e  

d i s t r i b u t e d  among 3 crops  - Virippu,  Mundakan and Punja.  

D i s t r i b u t i o n  of  holdings based on t h e  c rops  c u l t i v a t e d  i s  

given i n  Table  4.19. O u t  of  t h e  t o t a l  ho ld ings ,  42.35 

percentage a r e  being cu l  t i  vated under s i n g l e  c rop ,  50.59 

percentage under double c rops  and t h e  rest 7.06 percentage 

come under t r i p p l e  c rops .  Thus, t h e  g ros s  number of farms 

under s tudy  comes t o  140. 

Area under paddy i n  t h r e e  seasons and i t s  p roduc t iv i t y  

a r e  d i  scussed be1 ow . 

4.4.6 Area under Paddy 

Gross a r e a  of  paddy under t h r e e  c rops  (Vi r i  ppu, Mundakan 

and Punja)  i s  241.2 a c r e s  while  t h e  net a r ea  ( g r o s s  a r e a  

minus a r e a  under more t han  one c rop )  i S 137.79 ac re s .  Gross 

number o f  farm1 ands i S 140 i n  which t h e  sha re  of smal l ,  medi urn 

and l a r g e  farms a r e  32.86 pe rcen t ,  31.43 percent  and 35.71 

percent  r e s p e c t i v e l y .  



TABLE - 4.19 

D i s t r i b u t i o n  of Holdings based on t h e  Number o f  Crops under Paddy 

P a r t i  c u l  a rs  No. of Holdings Gross No. o f  hold ings 
(No. o f  Holdings X No. o f  
times the  crops done 

S ing le  Crop 36 36 

Double Crop 4 3 86 

T r i  pp le  Crop 6 18 

Tota l  8 5 140 

Source : Computed from the  Primary Data. 

TABLE - 4.20 

Size-wise D i s t r i b u t i o n  o f  Gross and Net Area under Paddy (Acres) 

-- P p- 

Size Gross Area Net Area Cropping i n t e n s i t y  

Smal l 30.8 

Medi urn 61.66 

Large 148.74 

Total 241.2 

Source : Computed from t h e  Primary Data. 



Tab1 e 4.20 represents  s i  ze-wi se di  stri bution of gross  

and ne t  area  under paddy. Gross area  of small ,  medium and 

large  farms. a r e  30.8 ac res ,  61.66 acres  and 148.74 ac res  

respect ively  with an average s i z e  of 0.67, 1.47 and 2.97 

acres  i n  each category. Also, t h e  n e t  area i s  d i s t r i b u t e d  

among small ,  medium and l a rge  holdings with average s i z e  

of holdings of 0.66, 1.41 and 2.89 acres  respect ively .  

Cropping i n t e n s i t y  i s  t h e  h ighes t  in  l a rge  holding category 

(1.90) whereas i t  i s  1.75 a l together .  
- 

Table 4.21 shows t h e  d i s t r i b u t i o n  of gross area under 

paddy i n  the  t h r e e  seasons. From t h i s  i t  can be noticed 

t h a t  t h e  proportion of gross area  i n  Punja season i S higher 

than t h a t  i n  t h e  other two seasons i n  t h e  ca tegor ies  of smal l 

and l a rge  farms. B u t  i n  Mundakan season, a l a rge  area  

of c u l t i v a t i o n  come under medium farms. However, the  shares  

of t o t a l  area under paddy f o r  Virippu, Mundakan and Punja 

a r e  24.83 percent ,  36.38 percent and 38.79 percent 

respect i  vel y . 

Table 4.22 descr ibes  t h e  d i s t r i b u t i o n  of area under 

paddy i n  the se lec ted  panchayats. I t  can be seen from t h e  

Table t h a t  t h e  gross area under paddy i n  d i f f e r e n t  panchayats 

i S d i s t r i b u t e d  among t h e  d i f f e r e n t  combinations of t h r e e  

crops such a s  Virippu, Mundakan and Punja. Paddy c u l t i v a t i o n  

i s  becoming very r a r e  i n  Mathilakam Block and so we could 

t r a c e  no paddy c u l t i v a t o r s  from S.N.Puram and only 5 from 

Mathilakam panchayats. The sample c u l t i v a t o r s  i n  



TABLE - 4.21 

Season-wi se D i s t r i b u t i o n  o f  Gross Area under Padd.y Cul t i  va t i on  

S i z e  Vi r i  ppu Mundakan Punja Tota l  

Smal l 7.61 
(0.69) 

Medi urn 17.27 
(1.44) 

Large 

Total 59.88 
(1.71) 

Note : Figures  i n  paran theses  i n d i c a t e  average s i z e  o f  holdings i n  each 
category.  

Source : Computed by t h e  Researcher.  



TABLE - 4.22 

Season-wi se Distribution of Area under Paddy in the selected Panchayats 

Panchayat SMALL MED I UN LARGE 
V M P V M P V M P 

Vadakkekad - 1.65 
(0.67) 

Punnayurkul am - - 

Mal a 0.67 2.2 
(0.34) (0.55) 

Annamanada - 1.65 
(0.55) 

Mathi l akam 0.95 0.50 
(0.95) (0.50) 

Ada t - - 

Ayyanthol e 1 .90 - 
(0.95) 

Wadakkan- 1.57 2.52 
cherry. (0.79) (0.84) 

Vel ur 2.52 2.52 
(0.63) (0.63) 

Note : Figures in parantheses indicate average size of holdings in each category. 

Source : Computed from the Primary Data. 
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Vadakkekad and Annamanada Panchayats are not  doi ng paddy 

cu l  ti vat ion i n  V i r i  ppu season whi l e those i n  Vel u r  Panchayat 

are no t  doing Punja Crop. Some o f  the sample farms i n  Mal a, 

Adat, Ayyanthol e and Wadakkancherry Panchayats are c u l t i v a t e d  

i n  a1 l the th ree  seasons. Also i t could be seen t h a t  t he  

average s ize o f  smal l h01 d i  ngs i S comparati vely la rger  i n  

Ayyanthol e and Wadakkanchery Panchayats (0.88 and 0.82 acres 

respect i  vel y ) and small e r  i n Mal a Panchayat (0.48 acres). 

A t  the same time, the average area under medium holdings 

i s  higher i n  Mathilakam (1.81 acres) and Adat (1.67 acres) 

Panchayats and smaller i n  Mala (1.09 acres) and Velur (1  . l 8  

acres) Panchayats whereas t h a t  under l arge farms i S higher 

i n  Vadakkekad and Adat Panchayats (above 3 acres). 

4.4.7 Produc t i v i t y  o f  Paddy 

It i S necessary t o  determine the p roduc t i v i t y  o f  paddy 

i n  study area t o  assess the s ta te  o f  paddy cu l t i va t i on .  

Table 4.23 gives average p roduc t i v i t y  o f  paddy i n  d i f f e r e n t  

s ize categories i n  d i f f e r e n t  seasons. It could be not iced 

from the Table t h a t  p roduc t i v i t y  i s  r e l a t i v e l y  higher i n  

Punja Crop and it i s  the  highest among small farms. 

Producti v i  t y  o f  Mundakan crop i S comparati vel y higher i n 

medium farms and t h a t  o f  V i r ippu  i s  higher i n  la rge farms. 

Table 4.24 shows the  average p roduc t i v i t y  o f  paddy 

i n  the selected Panchayats w i t h  respect t o  the l a rge  farms, 
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TABLE - 4.23 

Average P r o d u c t i v i t y  o f  Paddy ( KgIHa) 

Size V i  r i  ppu Mundakan Punja 

Smal l 3650.69 3936.60 4707.32 
- - 

Med i um 3228.29 3890.49 4269.43 

Large 3933.04 3651 .O1 4620.91 

Source : Computed from t h e  Primary Data. 



TABLE 4.24 

AVERAGE PRODUCTIVITY OF PADDY ( ~ g 1 ~ a ) ' -  SIZEWISE AND SEASONWISE 

P 
Source :Com;ted from the Primary Data. 

PANCHAYAT 

Vadakkekad 

Punnayurkulam 

Mala 

Annamanada 

Mathilakam 

S.N.Puram 

Ad at 

Ayyanthole 

Wadakkancherry 

Velur 

V 

2939.83 

2340.95 

3706.50 

3036.91 

4612.53 

M 

5731.61 

3058.09 

3860.94 

1482.60 

3153.54 

4612.53 

V 

31 15.26 

1520.62 

2292.68 

3624.13 

3460.58 

4389.75 

V 

1836.98 

4324.25 

4263.98 

5447.1 8 

3334.85 

SMALL, 

P 

6010.54 

5708.26 

4472.56 

2601.05 

4887.09 

4616.87 

3442.52 

- .  

M 

891 3.25 

' 

3494.34 

2490.61 

1329.26 

2692.63 

3673.55 

4554.48 

AVERAGE 

5871 - 0 8  

5708.26 

2998.96 

41 66-75 

2141 .S3 

4887.09 

41 61.69 

321 (;. 99 

461 2.53 

M 

6940.60 

2262.07 

2514.21 

4324.25 

3883.00 

4924.45 

3455.38 

MEDIUM 

P 

5463.66 . 

2569.06 

1900.77 

5485.6? 

4633'13 

AVERAGE 

891 3.25 

5463.66 

3342.71 

2529.84 

583.55 

3490.31 

41 28.63 

3567.07 

4472.12 

LARGE 

P 

4925.04 

4008.51 

2554.39 

481 8.45 

5530.33 

6271.84 

AVERAGE 

5932.82 

4008.51 

2049.53 

2534.30 

4488.98 

4559.10 

5547 -82 

3395.1 1 
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average productivi ty i s  higher i n  t h e  panchayats of 

Wadakkancherry and Ayyanthole.Vadakkekad panchayat s tands  

top with an average productivi ty of 8913.25 Kg. per hectare  

i n  medium farms. Also t h e  productivi ty of small farms i s  

higher i n  Vadakkekad and Punnayurkulam panchayats of Chavakkad 

Block. Average productivi ty i s  found t o  be t h e  lowest i n  

Mathilakam Panchayat and i t  may be one of t h e  reasons f o r  

t h e  large  s c a l e  s h i f t i n g  from paddy t o  coconut c u l t i v a t i o n  

i n  t h i s  block. - - 

4.4.8 Prof i t ab i  l i t y  of Paddy Cul t i  vati on 

P r o f i t  from paddy c u l t i v a t i o n  i S ca lcula ted  by working 

out  the t o t a l  value of output  and t h e  t o t a l  c o s t  of production 

Table 4.25 describes t h e  d i s t r i b u t i o n  of paddy farms on t h e  

bas is  of annual p r o f i t  per acre. O u t  of 140 farms under 

paddy, 47 farms have incurred negative p r o f i t  and t h e  average 

amount of t h i s  l o s s  is  higher i n  t h e  case of Punja crop. 

B u t  majority of t h e  loss-incurring farms come under t h e  

Mundakan Crop. All o ther  farms have incurred p r o f i t  i n  

varying ranges and i n  which t h e  majority come under t h e  annual 

p r o f i t  range of Rs.1000 t o  Rs.5000 per acre.  Of t h e  t h r e e  

crops,  number of p r o f i t a b l e  paddy farms i S higher under Punja 

and l ower under Vi r i  ppu crops. 

4.4.9 Coconutcu l t iva t ion  

A1 l t h e  100 sample households own area under coconut 

cu l t iva t ion .  Coconut i s  cu l t iva ted  in  an area of 159.86 

acres  by these  100 households with an average area of 1.60 



TABLE - 4,.25 

Distr ibution of Paddy Farms according t o  t he  Annual P ro f i t  per Acre 

No. of Paddy Farms 
Annual Virippu Mundakan Punja Total 
P ro f i t  (Rs.) 

Negative 18 
(-2039.33) 

10000 & Above 2 
( 1 3409 ) 

Total 140 
(1850.38) 

Note : Figures i n parantheses i ndi c a t e  average p r o f i t  per acre. 

Source : Computed by the Researcher. 



TABLE - 4.26 

Si ze-wi se D i  stri bution of Area under Coconut C u l  t i  va t i  on 

No. of  Farms Area (Acres) Percentage t o  t o t a l  
area 

Smal l 

Medi um 

Large 
. - 

Total 100 159.86 100.00 
(1.60) 

Note : Figures i n  Parantheses i n d i c a t e  average s i z e  of holdings. 

Source : Computed from t h e  Primary Data. 

TABLE : 4.27 

Size-wise Dis t r ibu t ion  of Coconut Farms according t o  the 

Number of Actual Palms per Acre 

No. of Palm1 
Acre 

No. of Farms 
Total 

Smal l Medi um Large 

25 - 50 3 2 '5 10 

50 - 75 8 18 18 44 

75 - 100 16 13 10 3 9 

100 - 125 4 1 0 5 

125 & above 2 0 0 2 

Total 3 3 3 4 33 100 

Note : Figures i n  parantheses i n d i c a t e  average No. of PalmsIAcre. 
Source : Computed from the Primary Data. 
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acres per household. O f  t he  t o t a l  area, 17.36 acres come 

under t he  small size, 47.24 acres come under the  medium s i ze  

and 95.26 acres belongs t o  the  la rge s i ze  w i t h  an average 

s i ze  o f  0.54, 1.35 and 2.89 acres respect ive ly  (Table 4.26). 

Since the  whole area under coconut i s  no t  covered by 

coconut palms only, i t  i s  necessary t o  assess the number 

o f  palms per acre under d i f f e r e n t  s i ze  o f  holdings. 

Table 4.27 represents s i  ze-wi se d i  s t r i  bu t ion  o f  coconut farms 

'according t o  the' number o f  adu l t  palms per acre. It can 

be seen t h a t  44 percentage o f  the  farms possess palms between 

the  range o f  50 t o  75 numbers per acre ou t  o f  which the  shares 

o f  medium and la rge  hold ings are the  same (40.91% each) and 

the  remaining 18.18 percent come under the  small holdings. 

It i s  t o  be noted t h a t  50 percentage o f  the 10 farms w i t h  

the  lowest i n t e n s i t y  o f  25 t o  50 palms per acre come under 

the category o f  la rge holdings. Medium and la rge  holdings 

are no t  e x i s t i n g  i n  the category o f  the highest  i n t e n s i t y  

o f  more than 125 palms per acre. Seasonwise f i gu res  dep ic t  

t h a t  there  i s  an inverse r e l a t i onsh ip  between the  s i ze  of 

holdings and average number o f  palms per acre. 

4.4.10 Produc t i v i t y  o f  Coconut 

Annual p roduc t i v i t y  i s  determined i n  terms of nuts 

per palm which i s  described i n  Table 4.28. Ma jo r i t y  o f  

the coconut farms (39 percent) come under the category o f  

annual p roduc t i v t y  o f  70 t o  100 nuts  per palm w i t h  m average 

annual p roduc t i v i t y  o f  83.68 nuts per palm and the small 

holdings cons t i t u t e  re1 a t i  vel  y higher share i n  t h i  S category. 



TABLE - 4.28 

Si ze-wi se D i  stri but ion  of Coconut Farms according t o  

t o  t h e  Annual P roduc t iv i t y  

Annual Product i  vi t y  No. of  Farms 

(Nuts/Palm) 
Total 

Smal l Medi um Large 

200 & above 2 

Total 33 3 4 34 100 
(122.37) (100.14) (112.21) (111.23) 

Note : Figures  i n  paran theses  i n d i c a t e  average annual product i  vi t y  

i n  each ca tegory .  

Source : Computed by t h e  Researcher.  



TABLE - 4.29 

Averaqe P r o d u c t i v i t y  o f  Coconut i n  D i f f e r e n t  Panchayats 

Panchayat Average Product i  v i  t y  (NutsIPalm) 
Tota l  

Smal l Medi um Large 

Vadakkekad 11 5.00 

Punnayurkul am 86.67 

- - 
Mal a 86.67 

Annamanada 86.67 

Mathi l akam 104.89 

Ayyanthol e 209.45 

Wadakkanchery 123.33 

Vel u r  106.67 

D i  s t r i c t  Average 

Source : Computed from t h e  Primary Data. 
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Of t h e  t o t a l  farms,  38 percentage have a t t a i n e d  an average  

annual p roduc t iv i t y  of 107.96 nuts per  palm i n  which t h e  

sha re  o f  medium farms i s  r e l a t i v e l y  h igher  than t h e  o t h e r  

two c a t e g o r i e s .  A1 s o  4 percentage have an average o f  above 

200 n u t s  per palm o u t  o f  which 75 percentage i s  c o n s t i t u t e d  

by t h e  small farms and t h e  remaining 25 percentage by t h e  

medium farms. Seasonwise average annual p roduc t iv i t y  r e v e a l s  

t h a t  i t  i s  t h e  h ighes t  i n  small ho ld ings  and t h e  lowest  i n  

medi um h01 di ngs. 

Tab1 e 4.29 shows var i  a t i o n s  i n  average product i  vi t y  

of  coconut i n  d i f f e r e n t  panchayats. Average product i  vi t y  

i S t h e  h i g h e s t  i n  Ayyanthol e Panchayat (1 56.26 nuts /palm) 

while  i t  i s  t h e  lowest  i n  Mala Panchayat (87 nuts lpa lm) .  

With r e s p e c t  t o  t h e  s i z e  of h01 di ngs,  average product i  vi t y  

of small and medium farms i s  r e l a t i v e l y  h igher  i n  Vadakkekad, 

Mala and Adat Panchayats. 

4.4.11 Prof i t a b i  l i t y  of Coconut Cul t i  v a t i  on 

Annual P r o f i t  from coconut c u l t i v a t i o n  i S c a l c u l a t e d  

on t h e  b a s i s  of  t o t a l  value of ou tput  and t o t a l  c o s t  of 

c u l t i v a t o n .  Table  4.30 r e v e a l s  t h a t  only one of t h e  100 

households has  incur red  an average l o s s  of  Rs.197 per  palm 

and 51 pe rcen t  of  t h e  c u l t i v a t o r s  have a t t a i n e d  an average 

annual p r o f i t  o f  Rs.423.09 per  palm. I t  can a l s o  be no t i ced  

t h a t  about  7 percent  have incur red  an average annual p r o f i t  

o f  Rs.900 per  palm. 



TABLE - .4.30 

Size-wise D i s t r i b u t i o n  o f  Coconut C u l t i v a t o r s  according t o  

t h e  Annual P r o f i t  per Palm 

NO. OF CULTIVATORS 
Pro f  i t /Pa l  m 

(Rs.1 Sma l l Medi urn Large 

Negative 1 

0 - 100 1 

100 - 300 2 

900 - 1100 2 

1100 & above 2 

Tota l  3 3 34 33 100 

(556.33) (474.01) (547.00) (524.44) 

Note : Figures i n  parantheses i n d i c a t e  average p r o f i t  per palm i n  each 

category. 

Source : Computed from t h e  Primary Data. 



4.4.12 Income Distribution of Sample Households 

Annual income of the sample households i s  calculated 

by working out the i r  to ta l  farm income and income from other 

sources. Table 4.31 shows the income distribution of sample 

households. Majority of the households (67 percent) depend 

on wage income other t h a n  the farm income. The r e s t  of 

the 33 percent of households ful ly depend on the farm income 

in which 48.48 percent of them have g o t  an annual income 

in the range of Rupees 50,000 - 1,50,000. Thus the household 

excl usi vel y depending on agriculture are earning re1 a t i  vel y 

higher income. Besides 39 percentage of the households 

are getting more than 50 percentage of the i r  income from 

cultivation. Also i t  can be seen tha t  23 percentage of 

the to ta l  sample households have an annual family income 

between Rs.10,000 and Rs.50,000. 

4.4.13 Conclusion 

Paddy and coconut are the main crops cultivated in the 

sample area and also by the sample households. Paddy i s  

cultivated among three crops (Vi r i  ppu, Mundakan and Punja) 

in which the proportion of gross area in Punja season i s  

higher (38.79 percent) t h a n  tha t  in the other two seasons. 

Also the productivity of paddy in Punja crop i s  relat ively 

higher and i t  i S the highest among small farms (4707.32 Kg/ 

hectare). 33.57 percent of the sample farms have incurred 

loss in  paddy cultivation and majority of the loss incurring 



TABLE - 4.31 

D i  s t r i  bu t i  on of Sample Households according t o  t h e i r  Annual Income 

Source : Computed by the Researcher. 

No. of sample Households 

1 0000- 25000- 50000- 1 00000- 1 50000- Above Total 
25000 50000 100000 150000 200000 200000 

/ 

1 000-5000 

5000-10000 

10000-25000 

25000-50000 

50000-1 00000 

1 00000- 1 5000C 

150000-2OOOOt 

above 200000 
l 

1 - 1 1 - - 2 

- - - - 1 1 

6 6 3 1 - - 16 

- 10 13 4 - 1 28 

- - 22 7 5 1 35 

- - - 8 1 3 12 

- - - - 2 2 4 

- . - - - .  - 2 2 



farms come under the Mundakan.crop. The remaining 66.43 

percent have incur red p r o f i t  i n  the range o f  Rs.1000 - 5000 

per acre. I n  the case o f  coconut, densi ty o f  c u l t i v a t i o n  

i s  i n  t he  range o f  25 - 150 palms per acre i n  which ma jo r i t y  

of the farms come under the  density range o f  50 - 100 palms 

per acre. The annual p roduc t i v i t y  o f  coconut i n  ma jo r i t y  

o f  the farms (77 percent) i s  between 70 and 130 nuts per 

palm. Compared t o  paddy cu l  ti va t i  on, p ro f  i t a b i  l i t y  o f  

coconut i s  h igh and thus most o f  the sample c u l t i v a t o r s  

compensate t h e i r  loss  o r  low p r o f i t  i n  paddy c u l t i v a t i o n  

through coconut cu l t i va t i on .  
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CHAPTER - 5 

ADOPTION OF MODERN PRACTICES IN AGRICULTURE 

This Chapter aims to analyse the adoption of modern 

practices among farm households. The influence of socio- 

economic factors on the adoption level and the problems faced 

by the farmers while adoption are discussed in detail. 

5.1 Adoption and Diffusion 

'Adoptionland IDiffusionl are quite common concepts. 

Sometimes , these two terms make confusion among researchers. 

However, each of these terms has a vivid and distinct meaning. 

The word 'adoption1 means acceptance of an innovation. 

Farmer's adoption of any agricultural innovation may be 

comprised of a single improved practice or a package of 

such practices. It depends primarily on three factors - 
(a) farmer's awareness of the innovation (b) physical 

suitability of the innovation to the specific farming 

environment and (c )  the possible economic benefits of the 

innovation to the farmers. Hence a farmer will adopt a 

new practice only if he i S convinced of its economic benefits 

in his farming conditions. Thus, adoption is an action 

executed at ap3int of time or during a particular period. 
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'Diffusion' can be defined as a process o f  spreading 

an innovation. It i s  a continuous act ion executed f o r  a 

long period of time. Hence d i f f us ion  can also be considered 

as a continuous adoption o f  innovations. I n  agr icul ture, 

t h i s  implies the  acceptance and approval o f  a farm pract ice 

among farmers. 

Thus the terms ' d i f f us ion '  and 'adoption' are so much 

related. A cause and e f fec t  re la t ionship i s  ex is t ing between 

them. Dif fusion i s  the cause o f  adoption and adoption i s  

the resul t o f  di f fusion. I n  other words, they are 

complement t o  each other because one i s  the cause o f  other. 

However, these two words are o f ten  used synonymously. 

'D i f fus ion1 i s  analysed and assessed by a number o f  

scholars i n  d i f f e r e n t  periods. These theoret ical  and 

empirical evaluations throw l i g h t  i n  t o  the fac t  t ha t  there 

are d i f f e ren t  types and forms o f  di f fusion. Some experiences 

regarding spread and adoption o f  ideas and practices seemed 

t o  be necessary i n  order t o  t e s t  the v a l i d i t y  o f  the theories 

o f  di f fusion. 

1 
- According t o  Bhola Nath Ghosh, d i f fus ion  o f  new 

ideas, technologies and t h e i r  subsequent adoption by the 

people i s  a continuous process i n  the course o f  development. 

1. Bhola Nath Ghosh, "The Theories o f  Di f fus ion : Some 
Empirical Observations on Agricul tural  Ac t i v i t i es  i n  Rural 
Areas" Indian Journal of Regional Science, ~01.29, 1997, 
No.2, pp : 1-18. 



The degree and extent o f  adoption may depend on what, how 

and among whom the ideas and technologies are diffused. 

Rogers defines diffusion as a process o f  spread 

o f  a new idea from i t s  source o f  invention or  creat ion t o  

i t s  ul t imate users o r  adopters. From various theories of 

d i f fus ion  it appears t h a t  there i s  no unique d e f i n i t i o n  o f  

diffusion. But a l l  de f in i t ions  have common character ist ics 

namely spread o f  new ideas o r  inventions from one community 

t o  the other. It i S a process rather than an end i n  i t s e l f .  

Every behavioural science and recent ly agr icu l tura l  

science have in te res t  i n  the d i f fus ion  o f  new ideas. 

Studies on agr icu l tu ra l  technology di f fusion, especi a1 l y 

farmers decision about adoption o f  new technology at t racted 

the at tent ion o f  a number o f  scholars as t o  how a farmer 

influenced whi l e making a decision regarding adoption of 

new farm practices w i th in  the ex is t ing  farming system. 

According t o  ~ o s h e r  farmert S decisions are great ly 

influenced by a t t i t ude  and relat ionships w i th in  the local  

communities i n .  which they l i ve .  Indiv idual I s  a c t i v i t i e s ,  

whatever and whenever i t  may be, are influenced largely  by 

2. Rogers Everett.M., "Di f fus ion o f  Innovation", Free Press 
o f  Glence, London, 1962. 

3. Nosher Arther .T., "Getting Agriculture Moving : Essential S 

for Development and Moderni sa t i  onu, New York, Praeger ,1966. 
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the s i t u a t i o n  i n  which an ind iv idua l  l i v e s  and works. It 

i s  argued t h a t  a good deal o f  va r i a t i on  i n  behaviour i s  a 

r e s u l t  o f  va r i a t i on  i n  the  immediate s i tua t ion ,  the i nd i v i dua l  

f i nds  himsel f  a t  d i f f e r e n t  times. It i s  f o r  t h i s  reason 

t h a t  the environment i n  which a farmer l i v e s  has t o  be studied 

t o  make outlwhat causes what1. 

The s i  tua t iona l  aspect in f luenc ing the adoption 

behaviour o f  farmers can be viewed from d i f f e r e n t  angles, 

one of which being the  distance o f  habitance o f  farmers from 

v i l l a g e  t o  v i l lage.  According t o  ~ a v i s , ~  the r u r a l  urban 

d i f f e ren t i a l  i s  a gradient, w i t h  the r u r a l  end o f  the  scale 

never approaching absoute r u r a l i t y .  

Hof fer  has studied adoption technique related to fanning 

among Dutch Farmers. He has examined c e r t a i n  charac te r i s t i cs  

o f  ideas r e l a t e d  t o  t h e i r  r a t e  o f  adoption. 

Types o f  D i  f fuson 

There are various types o f  d i f fus ion .  These various 

types would be c l ass i f i ed  by t h e i r  sources which are 

4. Davis A1 ice,  "Technicways i n  American C i v i l i za t i on " ,  
Social Force, Vo1.18, pp 317-330. 

5. Hoffer  Charles R, "Acceptance o f  Approved Farming 
Practices Among Farmers o f  Dutch Descent, "East Lansing , 
Michigan Experiment Sta t ion Speci a1 B u l l e t i n  31 6. 



endogenous and exogenous. For the purpose o f  ag r i cu l t u ra l  

development, the  kinds of experiences gained by d i f f e r e n t  

members o f  the community belongs t o  endogenous sources. 

The exogenous sources r e f e r  t o  some pract ice  evolved, 

innovated outs ide the community beyond l oca l  scenario. 

The forms o f  d i f f u s i o n  may be beginning from a vertex, 

spreading l i k e  wave-around it, may be l inear proceeding over 

t ime and space, may be non-l inear having some d iscon t inu i t y  

i n  between. These are caused by migrat ion o f  group o f  

people from one area t o  the  other, marriage, socio-cul t u r a l  

i n te rac t ion ,  outs ide market contact and exposure t o  media 

1 i ke audi o-v i  sual communication and some such forms. It 

i s  qu i t e  possib le t h a t  various forms may be adopted 

simultaneously which shortens the d i f f u s i o n  adoption process. 

It may be lengthened by i n h i b i t i n g  fac to rs  present i n  the 

ex i s t i ng  system. 

5 .3  Adoption o f  Modern Pract ices Among Paddy Cu l t i va to rs  - 
An Analysis 

The inputs  such as HYV seeds, f e r t i l i s e r s ,  i r r i g a t i o n ,  

machi ne r i  es and i nsect i  c i  des are considered as modern i nputs 

and the farm pract ices by adopting these inputs are termed 

as modern farm practices. Here, adoption of these s ing le  

inputs and t h e i r  d i  f ferent  combinations i n  the c u l t i v a t i o n  

process has been discussed. 
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5.3.1 Adoption o f  High Y ie ld ing Var ie t ies  

Among the technological changes responsible f o r  

increase i n  product i  v i  t y  o f  farm resources, adopti on of 

improved seed va r i e t i es  meets w i t h  ready response and 

adoption. Even under condi t ions o f  small h01 dings and meagre 

resources, increase i n  y i e l d  during a short  per iod can be 

brought about by these HYV seeds. 

I n  - t h e  present study, 85 percentage o f  the paddy 

c u l t i v a t o r s  have adopted HYVs which covered 86.04 percent 

o f  the gross area under cu l t i va t i on .  Table 5.1 shows the  

adoption ind ices of area and acceptance i n  the case o f  HYV 
* 

seeds. It reveals t h a t  adoption index o f  area under la rge  

holdings i S higher whereas t h a t  o f  medium holdings i S lower. 

Adoption ind ices of acceptance** a lso g ive the same r e s u l t  

i n  t h i s  respect. Seasonwise indices show t h a t  the adoption 

o f  HYV seeds i s  the highest under Punja Crop i n  which the  

adoption i s  cent percentage i n  small and medium holdings 

whereas the  acceptance i s  90 percentage i n  large holdings. 

Adoption index w i th  respect t o  t o t a l  area i s  the highest  

under Punja and the lowest under Mundakan Crop. Seasonwi se 

area under adoption of t h i s  p rac t i ce  i n  small, medium and 

large farms i S i l l u s t r a t e d  i n  f igure 5.1. . Table 5.2 presents 

adoption ind ices o f  area and acceptance i n  the case o f  modern 

* Percentage of farm area under a pa r t i cu l a r  farm pract ice .  

** Percentage o f  farms which adopt a pa r t i cu l a r  farm p rac t i ce  



TABLE - 5.1 

ADOPTION INDICES OF AREA AND ACCEPTANCE - HYVS o f  PADDY 

(Percentage) ............................................................................. 
Si ze V i  r i  ppu Mundakan Punja Total 
............................................................................. 

Smal l 85.28 67.39 100.00 84.68 
(81.82) (70.59) (100.00) (82.61) 

Large 94.14 83.44 ,88.68 88.13 
(91.67) (83.33) (90.00) (88) 

Total 87.61 78.05 92.52 86.04 
(82.86) (75.93) (96.08) (85) 

Note : Figures i n parantheses ind ica te  adoption indices o f  acceptance 

Source : Computed from the Primary Data. 
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TABLE - 5.2 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  

SELECTED PANCHAYATS - HYVS OF PADDY 

(Percentages) 

Panchayats Smal l Medi um Large Tota l  

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Adat 

Ayyanthol e 

Wadakkanchery 

Vel u r  

56.91 N i l  65.94 
(60.00) (75.00) 

Note : Figures i n  Pa-rantheses i n d i c a t e  adoption i nd i ces  o f  acceptance. 

Source : Computed from t h e  Primary Data. 
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va r i e t i es  i n  selected panchayats. It reveals t h a t  a l l  of 

the sample c u l t i v a t o r s  i n  Punnayurkulam, Annamanada, Adat, 

Ayyanthole and Wadakkanchery Panchayats have adopted high 

y i e l d i ng  va r ie t ies .  O f  the remaining panchayats, Vadakkekad 

i s  a t  the lowest pos i t i on  i n  t he  adoption o f  HYVs. 

5.3.2. Adoption o f  F e r t i  l i sers 

Use o f  f e r t i l i s e r s  i n  farming i s  o f  c ruc i a l  importance 

i n  the package o f  modern inputs. Increasing ag r i cu l t u ra l  

production i n  general , and u t i  1 i s a t i o n  o f  po ten t ia l  

product i  v i  t y  of new v a r i  e t i  es i n p a r t i  cu l  a r  , depend l argel y 

on appl i c a t i o n  o f  chemical f e r t i  l i sers i n  adequate quant i t ies .  

An i n te res t i ng  f a c t  i n  t h i s  study i s  t h a t  most o f  the sample 

c u l t i v a t o r s  have adopted the dual st rategy o f  using both 

organic and inorganic manures. So, both the exclusive 

adopters o f  dual st rategy have been considered whi le  computing 

the adoption i ndi  ces. The excl us i  ve adopters o f  inorganic 

manures cons t i t u t e  20 percentage whi le the adoption index 

o f  area i n  t h i s  case i s  29.71 percentage. 

Table 5.3 presents the adoption indices i n  the case 

of f e r t i l i s e r s .  It can be noted t h a t  the area index i s  

96.48 percentage whereas the index o f  acceptance i s  92.86 

percentage. Area index under la rge  holdings show complete 

adoption of f e r t i  l i sers. Of d i f f e ren t  seasons, the adoption 

i s  cent percmtage i n  Mundakan and the lowest i n  Vir ippu.  



TABLE - 5.3 

ADOPTION INDICES OF AREA AND ACCEPTANCE FOR FERTILISERS - 
PADDY CULTIVATION 

(Percentage) 

Size Vir ippu - Mundakan Pun j a  Total 

Smal l 83.57 100.00 92.18 91.88 
(81.82) (100.00) (88.89) (91.30) 

Medi um 74.23 100.00 90.05 85.57 
(75.00) (100.00) (76.92) (86.36 ) 

Large 100.00 100.00 100.00 100.00 

(100.00) (100.00) (100.00) (100.00) 

Total 90.48 100.00 96.90 96.48 
(85.71) (100.00) (92.00) (92.86) 

Note : Figures i n  parantheses ind icate adoption indices o f  acceptance. 

Source : Computed from the Primary Data. 
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TABLE - 5.4 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  SELECTED 

PANCHAYATS : FERTILISERS IN PADDY CULTIVATON 

Panchayats Smal l Medi urn l arge Total 

Vadakkekad 100.00 - 100.00 100.00 100.00 
(100.00) (100.00) (100.00) (100.00) 

Punnayurkul am 100.00 
(100.00) 

Mal a 

Annamanada 100.00 
(l00.00) 

Mathi l akam 20.83 
(33.83) 

Nil 49.34 
(50.00) 

Ayyanthol e 100.00 100.00 100.00 100.00 
(100.00) (100.00) (100.00) (100.00) 

Wadakkanchery 100.00 71.06 100.00 93.33 
(100.00) (66.87) (100.00) (90.91 ) 

Vel ur 

Note : Figures i n parantheses indicate adoption i ndices o f  acceptance. 

Source : Computed from the Primary Data. 



Seasonwise area under this practice in small, medium and 

large farms is depicted in figure 5.2. 

Table 5.4 shows the adoption indices of fertilisers 

in selected panchayats. In Mathi 1 akam Panchayat, the 

adoption of fertilisers is at lower level with area index 

49.34 percent, because this area is exposed to flood and 

drought damage and so the application of chemical fertilisers 

entails considerable risks. In other panchayats except 

Wadakkancherry and Velur, whole area is under the adoption 

of fertilisers. 

5.3.3 Adoption o f  Irrigation Practices 

Among three crops, only Punja crop comes under the 

irrigation practice. In our sample farms, only 36.43 

percentage o f  farms come under Punja crop which constitute 

about 38.79 percentage of total area. The remaining farms 

are not cultivated in summer season because of the inadequate 

facilities of irrigation. Majority of the Punja cultivators 

depend on Canal irrigation (82 percent) while the remaining 

18 percentage depend on well. 

Adoption indices of area and acceptance computed for 

irrigation are given in Table 5.5 and the corresponding area 

is picturised in Figure 5.3. The figures reveal that the 

adoption i S comparatively higher in smal l h01 di ngs and lower 

in medium holdings. Table 5.6 shows the adoption indices 



TABLE - 5.5 

ADOPTION I N D I C E S  OF AREA AND ACCEPTANCE - IRR IGATION - 
I N  PADDY CULTIVATION 

(Percentage) 

Size A I  (area) A I  (acceptance) 

Smal l 

Medi um 

Large 

Total 35.89 36.43 

Source : Computed from the Primary Data. 
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TABLE - 5.6 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  SELECTED PANCHAYATS : 

IRRIGATION I N  PADDY CULTIVATION 

(Percentage) 

PANCHAYATS SMALL - MEDIUM LARGE TOTAL 

Vadakkekad 18.32 0.00 61 .18 49.35 . 
(33.33) (0.00) (66.67) (41.67) 

Punnayurkul am 100.00 100.00 100.00 100.00 
(100.00) (100.00) (100.00) (lO0.00) 

Mal a 0.00 0.00 15.53 9.53 
(0.00) (0.00) (16.67) (5.88) 

Annamanada 55.65 
(57.14) 

Mathi l akam 39.58 
(33.33) 

Ayyanthol e 56.82 
(60.00) 

Wadakkanchery 28.37 
(28.57) 

Vel u r  

- 

Note : Figures i n  parantheses ind icate adoption indices o f  acceptance. 

Sources : Computed from the Primary Data. 



i n  d i  f f e r e n t  panchayats. The adoption index o f  i r r i g a t i o n  

i n  Punnayurkul am Panchayat (1 00 percent) reveal S t h a t  the 

land area ( low l y i n g  land) i n  t h i s  panchayat i s  su i ted only 

t o  Punja cu l t i va t i on .  A1 so the comparatively lower adoption 

index o f  i r r i g a t i o n  i n  Mala Panchayat (A  I area = 9.53% and 

A I accep. = 5.88%) throws l i g h t  i n  t o  the f a c t  t h a t  a severe 

problem o f  water scarc i t y  i s  ex i s t i ng  i n  the Panchayat dur ing 

Punja Crop. 

5.3.4. Adoption o f  Machineries 

Recently, the use o f  machineries i s  being widespread 

a l l  over the d i s t r i c t .  I n  our study, it i S found ou t  t h a t  

t r ac to r  and ti l l e r  are being widely used among the farmers. 

96.43 percentage o f  the sample farms have adopted t r a c t o r  

o r  t i l l e r  f o r  ploughing ou t  o f  which 7.06 percentage have 

used harvesters whi le 34.12 percentage have used threshers. 

The other common1 y used machi ner ies are e l e c t r i c  or  d iese l  

pumps f o r  i r r i g a t i o n  and hand pumps for  spraying insect ic ides.  

The adoption l eve l  o f  machineries 1 i k e  harvesters and 

threshers was i n  infancy i n  the d i s t r i c t  during the per iod 

o f  sample survey. So, i n  t h i s  study, we consider the farms, 

which have used a t  l e a s t  one machinery for cu l t i va t i on ,  under 

the category of adopters o f  machineries. Seasonwi se 

d i s t r i b u t i o n  o f  area under t h i s  pract ice  i s  i l l u s t r a t e d  i n  

Figure 5.4. 

The adoption indices o f  area and acceptance computed 

f o r  machineries are given i n  Table 5.7. I n  'large farms, 

a l l  of the farmers have adopted a t  l eas t  one machine f o r  



TABLE - 5.7 

ADOPTION INDICES OF AREA AND ACCEPTANCE - MACHINERIES I N  

PADDY CULTIVATION 

(Percentage) 

Size V i  r i ppu Mundakan Pun j a  Total 

Smal l 100.00 
(100.00) 

Medi urn 88.71 
(91.67) 

Large 100.00 
(100.00) 

Total 

Note : Figures i n  parantheses ind ica te  adoption indices o f  acceptance. 

Source : Computed from the  Primary Data. 



SEASON WISE AND SUE WISE DISTRIBUTION OF PADDY AREA UNDER THE ADOPTION OF 
MACHINE RIE S 

[Q VIRIPPU MUNDAKAN o PUMA (J TOTAL / 
1512 
t 00 

98 - 96 
S 

94 
92 
90 
88 
86 
84 
82 

CATEGORY 



TABLE - 5.8 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  

SELECTED PANCHAYATS : MACHINERIES I N  PADDY CULTIVATION 

(Percentage) 

Panchayat Sma l l Medi um Large Total 

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Adat 

Ayyanthole 

Wadakkanchery 

Vel u r  

Note : Figures i n  parantheses ind ica te  adoption indices o f  acceptance. 

Source : Computed from the  Primary Data. 
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cu l  ti v a t i  on dur ing three seasons. Adoption leve l  i S the 

highest dur ing Punja season (98.51 percentage) i n  which t h a t  

o f  medium and la rge  holdings i S 100 percentage each. 

Panchayatwise f igures show t h a t  most o f  the panchayats 

have achieved 100 percentage adoption w i t h  respect t o  the 

small, medium and large holdings. (Table 5.8). 

5.3.5 Adoption o f  Insect ic ides 

Though the  chemical insect ic ides have various harmful 

e f fec ts ,  about 80 percentage o f  the sample farmers have 

', accepted t h i s  t o x i c  method t o  k i l l  the insects. None of 

the farmers has adopted b io log ica l  methods t o  cont ro l  the 

insects  because of the higher cost  o f  i t s  execution. 

Ftom Table 5.9, i t  can be seen t h a t  92.62 percentage 

o f  gross area have used insect ic ides.  O f  a l l  categories 

of holdings, index o f  l a rge  holdings i s  comparatively higher 

(A I area = 95.97). Seasonwise indices show t h a t  the use 

of i nsec t i c ides  i n  sample farms i s  the lowest i n  V i r ippu  

season (A  I area = 85.69% and A I. accept. = 80%) and the 

highest  i n  Punja season (A I area = 96.29% and A I accept. 

= 96.08%). Figure 5.5 i l l ustrates the seasonwi se 

d i s t r i b u t i o n  of area under the adoption o f  t h i  S pract ice.  

Panchayatwi se adoption i ndi ces o f  area and acceptance 

f o r  insec t i c ides  are given i n  Table 5.10. The sample farms 



TABLE - 5.9 

ADOPTION INDICES OF AREA AND ACCEPTANCE- INSECTICIDES 

IN PADDY CULTIVATION 

Size V i  r i  ppu Mundakan Pun j a  Total 

Smal l 

Medi urn 

Large 

Total 

Note : Figures i n  parantheses indicate  adoption indices o f  acceptance. 

/ 

Source : Computed from t h e  primary data. 



FIGURE 6 .S 

SEASON WISE AND SEE WISE DISTRIBUTION OF PADDY AREA UNDER THE ADOPTION 
OF INSECTICIDES 



TABLE - 5.14 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  SELECTED PANCHAYATS : 

INSECTICIDES I N  PADDY CULTIVATION - 

( Percentase) 

Panchayats Smal l Med i um Large Total 

Vadakkekad 100.00 100.00 100.00 100.00 
(100.00) (100.00) (100.00) (100.00) 

Punnayurkul am 100.00 100.00 100.00 100.00 
(100.00) (lOO.00) (100.00) (100.00) 

Mal a 

Annamanada 100.00 100.00 100.00 100.00 
(100.00) (l00.00) (lOO.00) (100.00) 

Mathi 1 akam 100.00 56.91 - 65.94 
(100.00) (80.00) (75.00) 

Ayyanthol e 100.00 100.00 100.00 100.00 
(lO0.00) (lO0.00) (100) (100.00 

Wadakkanchery 33.27 71.06 100.00 83.17 
(28.57) (66.67) (100=00) (68.18) 

Vel u r  68.25 100.00 57.75 71 . l5  
(50.00) (100.00) (66.67) (70.00) 

Note : Figures i n  parantheses ind icate adoption indices o f  acceptance. 

Source : Computed from the Primary Data. 
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in all panchayats except Mathilakam, Wadakkancherry and Velur 

have adopted insecticides as one among the farm practices. 

5.3.6 Adoption of Different Combination of Practices 

The different modern practices adopted in farm 

operation are highly correlated and certain combination 

of practices in right proportion may provide better results. 

So, in this context, it i S necessary to evaluate the intensity 

of adoption of certai n combinations among sample farmers. 

5.3.6.1 HYV and Fertilisers 

Since most of the high yielding varieties of paddy 

need right amount of fertiliser for their growth, these two 

practices are so much related. Table 5.11 gives adoption 

indices of area and acceptance for HYV and fertilisers 

together. 82.60 percentage of gross area are under this 

combi ned operation. When we compare thi S figure with that 

for HYV only, we can conclude that all of the HYV adopters 

have not adopted fertilisers. But si zewise indices reveal 

that all of the large holders who adopted HYV also have 

adopted f ert i l i sers . 

Table 5.12 indicates that all sample cultivators in 

the panchayats of Punnayurkul am, Annamanada, Adat and 

Ayyanthole come under this combined strategy. In Vadakkekad 

and Mala panchayats, all of the HYV adopters have used 

fertilisers a1 so in their farm operations. 



TABLE - 5.1 1 

ADOPTION INDICES OF AREA AND ACCEPTANCE : HYV AND 
- - 

FERTILISERS I N  PADDY CULTIVATION 

(Percentage) 

Size V i  r i  ppu Mundakan Punja Tota l  

Small 

Medi um 

Large 

Tota l  

Note : Figures i n parantheses i ndicates i nd i  ces, o f  acceptance. 

Source : Computed from t h e  Primary Data. 



TABLE - 5.12 

ADOPTION INDICES OF AREA AND ACCEPTANCE IN  SELECTED PANCHAYATS 

HYV AND FERTILISERS I N  PADDY CULTIVATION 

(Percentage) 

Panchayats Smal l Med i um Large Total  

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

. Adat 

Ayyanthole 

Wadakkanchery 

Vel u r  

Note : Figures i n  parantheses i nd i ca te  ind ices o f  acceptance, 

Source : Computed from the  Primary Data. 



5-3.6-2 HYV and Irrigation 

Availability of irrigation fac i l i t i es  has been found 

t o  be an important favourable factor for adoption of modern 

varieties. Especially in the dry season irrigation i s  

undoubtedly a crucial factor for adoption of modern r ice 

varieties. 

Table 5.13 represents adoption indices for th i s  

combi ned strategy, HYV and i rr i gati on. When we compare 

these figures with those in Table 5.5, i t  can be realised 

t h a t  100 percentage of the Punja cultivators under small 

and medium holdings have adopted HYV also and t h u s  they come 

under th is  combined package. A t  the same time, a few of 

the Pun  ja cul t i  vators under large h01 di ngs have not accepted 

modern varieties. 

Panchayatwi se adoption indices (table 5.14) reveal 

t h a t  the sample cultivators in all  panchayats except 

Vadakkekad have adopted high yielding varieties for their  

Punja cultivation. In Punnayurkul am panchayat, 100 

percentage of the sample area come under th is  combined 

adoption of inputs. 

5-3 .6 .3  HYV and Machineries 

Since the l i f e  period of HYVs i s  comparatively smaller 

i t  faci 1 i tates mu1 t i  p1 e cropping of paddy. So, the 

availability of machineries i s  a necessary for the fast  and 



TABLE - 5.13. 

ADOPTION INDICES OF AREA AND ACCEPTANCE 

HYV AND IRRIGATION I N  PADDY CULTIVATION 

(Percentage) 

Size A I  (Area A I (Acceptance) 

Smal l 39.46 39.13 

Medi um 31.77 29.55 

Large 36.86 36.00 

Tota l  35.89 35.00 

Source : Computed from t h e  Primary Data. 



TABLE - 5.14 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  SELECTED PANCHAYATS : 

HYV AND IRRIGATION I N  PADDY CULTIVATION 

(Percentage) 

Panchayats Smal l Medi um Large Total 

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Adat 

Ayyanthol e 

Wadakkanchery 

Vel u r  

Note : Figures i n  parantheses ind ica te  ind ices o f  acceptance. 

Source : Computed from the  Primary Data. 
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e f f i c i e n t  execution of farm operations l i ke ploughing, 

harvesting , threshing etc. 

Adoption indices for  t h i s  combined pract ice,  HYV and 

Machineries (Table 5.15) show t h a t  85.25 percentage o f  sample 

area come under t h i s  strategy i n  which the propor t ion o f  

accepters i S greater under l arge holdings. It i s  a fac t  

t h a t  a few o f  the HYV adopters (4.23 percentage) have no t  

used any of the machineries f o r  farm operation.. A l l  those 

who have used harvesters are HYV adopters, but  only 86.21% 

have adopted HYV among the users o f  threshers. Punja crop 

shows higher index (A I area = 91.03) i n  t h i  S respect whereas 

the value o f  index i S lower (A I area = 77.48) f o r  Mundakan 

Crop. 

Adoption indices i n  d i f f e r e n t  panchayats (Table 5.16) 

show t h a t  a l l  o f  the sample cu l t i va to r s  i n  Annamanada, Adat, 

Ayyanthole and Wadakkanchery panchayats have adopted t h i s  

combined pract ice.  The index o f  area i s  the smallest i n  

Vadakkekad Panchayat (33.27 percent) whi l e the corresponding 

acceptance i ndex i S 50 percentage. 

5.3.6.4 HYV and Insect ic ides 

Since the h igh y i e l d i ng  va r i e t i es  may get  eas i l y  

diseased, insec t i c ide  i s  an inev i tab le  fac tor  during the 

growth of plants. Figures i n  Table 5.17 show t h a t  78.90 

percentage of sample area i s  under t h i s  combined strategy. 



TABLE - 5.1 5 

ADOPTION INDICES OF AREA AND ACCEPTANCE : HYV AND MACHINERIES 

I N  PADDY CULTIVATION 

(Percentage) 

S i z e  Vi r i  ppu - Mundakan Pun j a  Total  

Smal l 

Medi um 

Large 

Tota l  

Note : Figures i n  parantheses i n d i c a t e  ind ices  o f  acceptance. 

Source : Computed from the primary data.  



TABLE - 5 -16 

ADOPTION INDICES OF AREA AND ACCEPTANCE IN SELECTED PANCHAYATS : 

HYV AND MACHINERIES IN  PADDY CULTIVATION 

(Percentage) 

Panchayats Smal l Medi urn Large Total 

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Ayyanthol e 

Vel u r  

Note : Figures i n  parantheses i nd i ca te  ind ices o f  acceptance. 

Source : Computed from the  Primary Data. 



TABLE - 5.17 

ADOPTION INDICES OF AREA AND ACCEPTANCE : 

HYV AND INSECTICIDES I N  PADDY CULTIVATION 

(Percentage) 

Size V i r i  ppu Mundakan Pun j a  Tota l  

Smal l 

Medi um 

Large 

Tota l  

Note : Figures i n  parantheses i n d i c a t e  i nd i ces  o f  acceptance. 

Source : Computed from t h e  pr imary data. 



TABLE - 5.18 

ADOPTION INDICES OF AREA AND ACCEPTANCE I N  SELECTED PANCHAYATS : 

HYV AND INSECTICIDES IN  PADDY CULTIVATION 

(percentage) 

Panchayats Smal l Medi um Large Total  

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Adat 

Ayyanthol e 

Wadakkanchery 

Vel u r  

-- p- 

Note : Figures i n  parantheses i nd i ca te  ind ices o f  acceptance. 

Source : Computed from the  primary data. 
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Also i t can be rea l i sed  t h a t  8.45 percentage o f  the HYV 

adopters have no t  used insect ic ides.  ' 

Panchayatwi se f igures (Tabl e 5.18) reveal t h a t  cent 

percentage of the sample cu l  ti vators i n  Punnayurkul am, 

Annamanada, Adat and Ayyanthole Panchayats have adopted t h i s  

strategy. But, only a few o f  the HYV c u l t i v a t o r s  i n  

Mathi lakam, Wadakkancherry and Vel u r  Panchayats have used 

insect ic ides.  

5.3.6.5 HYV. IRRIGATION AND FERTILISERS 

The combined use o f  these technological inputs  would 

g i  ve be t te r  r e s u l t s  i n  normal s i tuat ions.  Adoption 

indices , o f  area and acceptance (Table 5.19) i n  t h i s  respect 

reveal t h a t  most of the i r r i g a t e d  area (95.29%) has made 

use of the  other two inputs o f  HYV and f e r t i l i s e r s .  Adoption 

of t h i s  combined strategy i s  greater i n  small and large 

holdings. However, only 34.68 percentage of t o t a l  area 

studied has adopted t h i  s combined strategy. 

Panchayatwi se f i gu res  o f  adoption indices (Tabl e 5.20) 

show t h a t  none o f  the sample c u l t i v a t o r s  i n  Mathilakam and 

Velur Panchayats has adopted t h i s  strategy whi le 100 

percentage o f  the sampl e cu l  ti vators i n  Punnayurkul am 

Panchayat have accepted these three pract ices together. 

5.3.6.6 HYV, I r r i g a t i o n ,  F e r t i l i s e r s ,  Machineries and Insect ic ides 

The e n t i r e  package of modern inputs includes a l l  o f  

these inputs l i k e  HYV, I r r i g a t i o n ,  F e r t i l i s e r s ,  Machineries 



TABLE - 5.19 

ADOPTION INDICES OF AREA AND ACCEPTANCE : HYV, IRRIGATION 

AND FERTILISERS I N  PADDY CULTIVATION 

(Percentage) 

Size A I  (Area) - A I  (Acceptance) 

Smal l 36.36 

Marginal 28.61 

Large 36.86 

Tota l  34.68 

Source : Computed from t h e  pr imary data. 



TABLE - 5.20 

ADOPTION I N D I C E S  OF AREA AND ACCEPTANCE I N  SELECTED PANCHAYATS : 

HYV, IRRIGATION AND FERTILISERS I N  PADDY CULTIVATION 

(Percentage) 

Panchayats Smal l Med i urn Large Total 

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Adat 

Ayyanthol e 

Wadakkanchery 

Vel u r  

Note : Figures i n  parantheses represent indices o f  acceptance. 

Source : Computed from the  primary data. 
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and Insecticides. If th is  package i s  adopted in correct 

proportion in right time, th is  would result in better yield. 

In our study, 33.83 percentage of the total area comes 

under the use of th is  package while the corresponding 

acceptance index i s  31.43 percentage. Figures in Table 

5.21 reveal t h a t  the indices of area and acceptance for th is  

package i s  relatively higher in large holdings (A I area 

= 36.86% and A I accep. = 36%). I t  i s  t o  be noted t h a t  

a l l  of the irrigated area under large holdings has adopted 

al l  other inputs. 

Among the selected Panchayats, adoption rate of this  

modern package i s  the highest in Punnayurkulam panchayat 

(AI area = 91.11% and A I accep. = 80.00%). None of the 

farmers in Mathilakam and Velur panchayats has adopted this  

combined practice. (Table 5.22). 

5.3.6.7 HYV, Ferti 1 i sers, Insecticides and Machi neri es 

Since the adoption of irrigation practices i S confined 

only t o  Punja cultivation, the intensity of adoption of 

other inputs could not be assessed along with irrigation. 

So, an attempt i s  made t o  compute the adoption indices by 

considering the inputs like HYV, f e r t i l i se rs ,  insecticides 

and machineries. 

Table 5.23 shows adoption indices in this  respect. 

I t  can be understood t h a t  77.33 percentage of total area 
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TABLE - 5.21 

ADOPTION INDICES OF AREA AND ACCEPTANCE : HYV, IRRIGATION, 

FERTILISERS,  INSECTICIDES AND MACHINERIES I N  PADDY CULTIVATION 

( P e r c e n t a g e )  
p- P P 

A I  ( A r e a )  A I  ( A c c e p t a n c e )  

Smal  l 

M a r g i n a l  

L a r g e  

T o t a l  

S o u r c e  : C o m p u t e d  f r o m  t h e  P r i m a r y  D a t a .  



TABLE - 5.22 

ADOPTION INDICES OF AREA AND ACCEPTANCE IN SELECTED PANCHAYATS 

HYV, IRRIGATION, FERTILISERS, INSECTICIDES AND 

MACHINERIES I N  PADDY CULTIVATION 

(Percentaae 

Panchayats 
. . . . .  . . . . .  

L. .. .. -. .. 
Smal l Med i um Large Total 

Vadakkekad 

Punnayurkul am 

Mal a 

Annamanada 

Mathi l akam 

Ada t 

Ayyanthole 

Wadakkanchery 

Vel u r  

Note : Figures i n  parantheses i nd i ca te  indices o f  acceptance. 

Source : Computed from the  Primary Data. 



TABLE - 5.23 

ADOPTION INDICES OF AREA AND ACCEPTANCE : HYV, FERTILISER, 

INSECTICIDES AND MACHINERIES IN PADDY CULTIVATION 

(Percentage) 

Size 

P- P 

V i r i  ppu Mundakan Pun j a  Tota l  

Smal l 

Med i um 

Large 

Total 

Note : Figures i n  parantheses i n d i c a t e  i nd i ces  o f  acceptance. : 

Source : Computed f rom t h e  Primary Data. 



FIGURE 6.6. 

1 
SEASON WISE AND SIZE WISE DISTRIBUTION OF PADDY AREA UNDER THE 
ADOPTION OF HYV SEEDS. FERTILIZERS, INSECTlClDES AND MACHINERIES 

I 
ll3 VlRlPPU E MUNDAKAN D PUNJA U TOTAL I 



TABLE - 5.24 

ADOPTION INDICES OF AREA AND ACCEPTANCE IN SELECTED PANCHAYATS : 

HYV, FERTILISERS, INSECTICIDES & MACHINERIES IN PADDY CULTIVATION 

(Percentage) 

Panchayats Smal l Medi urn Large Tot a l 

Vadakkekad 

Punnaywrkul am 

Mal a 

Annamanada 

Mathi l akam 

Ada t 

Ayyanthol e 

Wadakkanchery 

Vel u r  

Note : Figures i n  parantheses i n d i c a t e  i nd i ces  o f  acceptance. 

Source : Computed from t h e  Primary Data. 



SIZE WISE DISTRIBUTION OF PADDY AREAIN 
DIFFERENT PANCHAYATS UNDER THE ADOPTION OF 

HYV SEEDS, FERTILIZERS, INSECTICIDES AND 
MACHINERIES 

I PANCHAYATS 



come under t he  adoption o f  these pract ices.  The acceptance 

i s  higher i n  la rge  holdings (84 percentage) and smaller i n  

smal l h01 d i  ngs (58.70 percentage). These pract ices are 

adopted l a rge l y  i n  Punja cu l t i va t i on .  This can be v isua l ised 

from the  Figure 5.6. 

Panchayatwi se f i gu res  (Table 5.24) show t h a t  the 

adoption i s  cent  percentage i n  Adat and Ayyanthole Panchayats 

whereas it i s  the lowest i n  Mathilakam Panchayat (10.92 

percent). The adoption leve l  o f  t h i s  combined p rac t i ce  

i n  d i f f e r e n t  panchayats i s  depicted i n  f i g u r e  5.7. 

5.4 Adoption o f  Modern Pract ices i n  Coconut Cu l t i va t i on  - 
An ~ n a i y s i s  

The po ten t i  a1 f o r  i ncreasi ng product i  v i  t y  o f  coconut 

c ruc i  a l y  depends on the a v a i l a b i l i t y  o f  technologies f o r  

r a i s i n g  the  same and the d i f f u s i o n  o f  technologies a t  the 

farm leve l .  I n  t h i s  context i t  i s  necessary t o  have an 

understanding o f  the nature and magnitude o f  technology 

adopted by the  coconut c u l t i v a t o r s  i n  the  d i s t r i c t .  

The technologies may broadly be conceived t o  cons is t  

o f  improvements i n  p lan t ing  mater ia l  (HYVs) , information 

on manurial and i r r i g a t i o n  pract ices and methods of i nsec t  

cont ro l  .The adoption level i s  assessed by considering excl usi  vely 

the adu l t  palms. 



Adoption i ndi ces of area and acceptance for si ngl e 

inputs and combination of inputs are given in Table 5.25. 

High yielding varieties of coconut are adopted by only 23 

percentage of the sample cul t i  vators in which the adoption 

index of area i s  24.34 percentage. Also, i n  the small and 

large categories of holdings, adoption level of HYVs i s  

comparatively higher t h a n  t h a t  in the medium holdings. 

A t  the same time, irrigation practice i s  adopted by 

86 percentage of the farmers whereas the corresponding area 

index i s  87.48 percentage. This practice i s  largely adopted 

by medium holdings (A I area = 90.22 percent). The index 

for combined practice of HYV and irrigation reveal t h a t  a 

few of the HYV adopters have not adopted irrigation practices. 

They depend exclusively on rain. 

Adopters of fert i l isers include not only the users 

of inorganic manures alone b u t  a1 so both organic and inorganic 

manures. 58 percentage of the farmers use fert i l isers for 

the cultivation. Also i t  i s  clear t h a t  only 15 percentage 

of the cultivators have adopted the combined strategy of 

HYV and fer t i l isers  while the acceptance index for HYV alone 

i s  23 percentage. T h a t  i s ,  8 percentage of HYV adopters 

have not used fert i l isers.  Also i t  i s  t o  be noted t h a t  

only 14 percentage of the cultivators have accepted the input 

package of HYV, irrigation and fert i l isers.  



TABLE - 5.25 

ADOPTION INDICES OF AREA AND ACCEPTANCE - 

COCONUT CULTIVATION (ADULT PALMS) 

(Percentage) 

S1 .No. Prac t ices  Smal l Medi um Large Tota l  

H Y V  

I r r i g a t i o n  

F e r t i  l i sers 

Insec t i c ides  

HW& I r r i g a t i o n  

HYV & F e r t i l i s e r s  

HYV & Insec t i c ides  

HYV, I r r i g a t i o n  & 
F e r t i  l i sers. 

HYV, I r r i g a t i o n ,  
F e r t i  l i sers and 
Insec t i c ides .  

Note : Figures i n  brackets  i n d i c a t e  adopt ion index o f  acceptance. 

Source : Computed f rom t h e  Primary Data. 



FIGURE 5. 8. 

SIZE WISE DlSTRlSUTlON OF COCUNUT AREA UNDER 
THE ADOPTION OF DIFFERENT PRACTICES 

L. PRACTICES 
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I n  the  case o f  s ing le  inputs, adoption leve l  i s  the 

l e a s t  f o r  machineries. Adoption index of acceptance i n  t h i s  

respect i s  12 percentage i n  which the  share o f  la rge holdings 

i s  r e l a t i v e l y  higher. This low l eve l  o f  adoption i s  due 

t o  t he  c u l t i v a t i o n  of other crops along w i t h  coconut i n  the 

same area. 

The f igures f o r  insect ic ides ind ica te  t h a t  30 

percentage of the  farmers have used the same i n  which the 

share of acceptance i S comparati vely higher i n l arge h01 dings. 

Also i t  i s  t o  be noted t h a t  only a few o f  the HYV adopters 

(6  percent) has used insect ic ides.  

Adoption indices f o r  the whole package o f  inputs except 

machineries show t h a t  only 5 percentage o f  the t o t a l  farmers 

come under t h i s  pract ice.  From t h i s ,  we can conclude t h a t  

the adoption o f  modern pract ices i n  coconut c u l t i v a t i o n  i s  

very r a r e  i n  the  study area. Area under the adoption o f  

s ing le  pract ices and the combined p rac t i ce  excl ud i  ng 

machineries i S i l l u s t r a t e d  i n  f i g u r e  5.8. 

5.4.1 Adoption o f  Modern Pract ices i n  Coconut Cu l t i va t i on  
i n  Selected Panchayats 

Though t he  overa l l  adoption l eve l  i s  the lowest among 

coconut c u l t i v a t o r s ,  i t i S necessary t o  examine whether there 

i s  any concentrat ion o f  these pract ices i n  any o f  the selected 

panchayats. Tab1 e 5.26 shows adoption indices i n  selected 



TABLE - 5-26 

ADOPTION INDICES OF AREA AND ACCEPTANCE IN SELECTED PANCHAYATS 

FOR DIFFERENT MODERN PRACTICES - COCONUT CULTIVATION 

(Percentage) 

Panchayats H Y V  I r r i g a t i o n  F e r t i l i s e r s  Machineries Insect ic ides 

Vadakkekad 12.2 
(10.0) 

Punnayurkulam 0.00 
(0.0) 

Mal a 23.1 
(20.0) 

Annamanada 45.7 
(30.0) 

Mathi l akam 35.3 
(40.0) 

Ayyanthole 12.6 
(30.0) 

Wadakkanchery 23.8 
(20.0) 

Vel ur  4.5 
. (10.0) 

Note : Figures i n parantheses i ndi cate adoption i ndi ces of acceptance. 

Source : Computed from the  Primary Data. 



panchayats. Adoption i ndi ces o f  acceptance f o r  HYVs reveal 

t h a t  the adoption i s  r e l a t i v e l y  higher i n  Mathilakam and 

SN Puram panchayats (40% each) whi le none o f  the c u l t i v a t o r s  

i n  Punnayurkul am panchayat come under t h i  S category. But, 

w i t h  respect t o  the area, Annamanada panchayat i s  a t  the 

top l eve l  because of the reason t h a t  a l l  o f  the HYV adopters 

i n  t h i s  panchayat belong t o  the categories o f  medium and 

la rge  h01 d i  ngs. 

Indices f o r  irri gat ion reveal t h a t  100 percentage 

o f  the c u l t i v a t o r s  i n  Annamanada, SN Puram and Velur 

Panchayats have adopted irri ga t i  on.Adoption o f  t h i  S p rac t i ce  

i s  comparatively higher i n  a l l  panchayats than t h a t  o f  other 

inputs. I n  the case o f  f e r t i l i s e r s ,  adoption i s  the highest  

among c u l t i v a t o r s  i n  Punnayurkulam Panchayat whereas it i s  

the lowest i n  Velur Panchayat. Use o f  machineries i S h i gh l y  

concentrated i n  Punnayurkul am Panchayat whereas i t  i S 

absolutey absent i n  Mala, Mathilakarn, Adat and Ayyanthole 

Panchayats. 

Insect ic ides are la rge ly  adopted i n  SN Puram Panchayat 

( A  I area = 63.96 and A I accept = 60.0) whereas none o f  

the sarnpl e cu l  ti vators i n  Wadakkancherry has used 

insect ic ides.  The use of i nsect i  c i  des mai n l  y depends upon 

the spread of diseases and the at tack o f  insects and pests. 

From the f i e l d  survey, i t  i s  very much l u c i d  t h a t  eventhough 

the farmers face problems re la ted  t o  the palm diseases, 

they don ' t  use insect ic ides due t o  t h e i r  own personal 

problems. 
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I n  SN Puram panchayat, the adoption o f  pract ices l i k e  

HYV, i r r i g a t i o n  and insect ic ides i s  higher whereas i n  

Punnayurkulam Panchayat, eventhough they don ' t  use HYVs, 

the adoption of other inputs  l i ke f e r t i l i s e r s  and machineries 

i s  very much i n  pract ice.  From t h i s  we can conclude t h a t  

the  adoption o f  HYVs i s  no t  a necessary precondit ion f o r  

the  adoption of other inputs  l i k e  machineries and f e r t i l i s e r s .  

Area under the adoption o f  s ing le  pract ices i n  d i f f e r e n t  

panchayats i S depicted i n  Figure 5.9. 

5.5 Adoption o f  HYVs and Socio-economic Factors 

HYV seeds form the  very core o f  the new farm technology 

which const i tu tes the  main strand o f  t h i s  strategy. 

Accordingly, adoption of HYVs by farmers i s  a v i t a l  necessary 

pre-condit ion fo r  the success of the strategy o f  ag r i cu l t u ra l  

development. Though the adoption o f  these var ie t ies  by 

farmers on i t s e l f  i s  un l i ke l y  t o  be s u f f i c i e n t  t o  b r ing  about 

any marked improvement i n  agr icu l ture ,  i t  acts as a st imulant 

f o r  adopting other practices. However, i n  our sample, HYVs 

are widely accepted i n  paddy c u l t i v a t i o n  ra ther  than i n  

coconut cu l  ti v a t i  on. 

The present sect ion concentrates on i d e n t i f i c a t i o n  

of fac tors  which determine the  adoption o f  HYVs o f  paddy 

by the f d m s .  The anaysis w i l l  be car r ied  along the fo l lowing 

l ines.  F i r s t ,  a l i s t  o f  some probable socio-economic fac tors  

determining the  adoption o f  HYVs w i l l  be drawn and then the  



s ign i f icance of these factors w i l l  be examined i n  the l i g h t  

o f  the data co l lec ted  i n  the f i e l d  survey by using a mu1 t i p l e  

regression model . 

5.5.1 Probable socio-economi c fac to rs  determi n ins  the adoption 
o f  HYVs 

(a) Educational Status o f  the Farmer : 

Since use of HYV seeds i s  no t  merely a question o f  

replacing some o l d  seeds by new ones bu t  a process o f  adoption 

o f  a host  o f  new pract ices,  i t  i s  bel ieved t h a t  a farmer 

w i th  a f a i r  amount o f  schooling would be i n  a more 

advantageous pos i t i on  t o  use them than a less  educated farmer. 

So here ar ises a question whether the extent  o f  use o f  HYVs 

tend t o  increase w i th  the  educational standard o f  the farmer. 

(b) Aqe o f  Farmer : 

Farmers1 outlook i n  the adoption o f  HYVs seems t o  

vary according t o  t h e i r  age. Reasonably, it i s  be1 ieved 

t h a t  a young farmer accepts modern methods more eas i l y  

compared t o  an o l d  farmer. So, i t i S necessary t o  examine 

whether t h i  S assumption i S val i d  o r  not. 

(c )  Farm Size : 

It may be reca l led  t h a t  during the f i r s t  f i v e  years 

under the new ag r i cu l t u ra l  strategy, the la rge  farmers adopted 

the new farm technology t o  a greater ex tent  than the small 

farmers. However, studies r e f e r r i n g  t o  the subsequent 
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periods found small farmers qu ick ly  catching up w i t h  la rge  

ones i n  adoption of HYV seeds. So, i t  i s  worth t o  examine 

whether there i S any impact of farm s ize on adoption l eve1 . 

(d)  Net Income from Paddy per Acre : 

As the ne t  income from paddy per acre increases, the 

farmer's i n t e r e s t  f o r  the  adoption o f  new pract ices increases. 

That i s ,  when the ne t  income from c u l t i v a t i o n  increases, 

he w i  11 adopt more new methods f o r  a fu r the r  increase i n  

t h e i r  farm income. So, i t  i s  assumed t h a t  the ne t  income 

from paddy per acre i s  an important component t h a t  determines 

the adoption o f  HYVs. 

Percapita Income of the  Farm Family : 

I n  add i t i on  t o  farm income, farmers depend on other 

sources o f  income. The t o t a l  fami ly income a f fec ts  the 

adoption of HYVs and so percapita income becomes one o f  the 

determining fac to rs  of adoption. I n  t h i s  context i t  i s  

worthwhile t o  examine whether t h i  S fac to r  a f f ec t s  the adoption 

o f  HYVs. 

5.5.2 The Regression Model : Linear Probabi l i t y  Model (LPM) 

I n  order t o  f i n d  out  which o f  the afore mentioned 

fac tors  have had s i g n i f i c a n t  bearing on farmersf decis ion 

regarding adoption o f  HYVs, the fo l  lowi  ng mu1 ti var ia te  Linear 

Probabi l i t y  Model has been used. 



Where 

Yi = 1 i f  t h e  farmer adopts HYV. 

= 0 i f t h e  farmer does n o t  adopt HYV. 

* XI; = educational s ta tus  o f  i t h  farmer 

M; = ; age of t h e  i t h  farmer ** 

X3; = s i z e  o f  t h e  i t h  farm 

= Per c a p i t a  income o f  t h e  farm fami ly .  

&= Net income from paddy per  acre. 

Ui = random disturbance term. 

b, = constant which represents t h e  mean e f f e c t  on 

Y o f  a l l  those var iab les  which could n o t  be 

expl i c i  tl y i ntroduced i n t h e  model. 

bl , b2, bg, b4, and b5 are  t h e  ~ D e f f i c i e n t s  o f  Xli , XZi, 

Xgi , Xqi , and X 5i respect ive ly .  O f  these 4 , 9 , and b5 

are expected t o  be pos i t i ve .  The c o e f f i c i e n t  b i S expected 
2 

t o  be negat ive and b t h e  c o d f i c i e n t  o f  Si would be 

p o s i t i v e  o r  negat ive depending on whether i n  general i t i s  

t h e  l a r g e r  farmer o r  t h e  smal ler  farmer who adopts HYVs. 

I n  t h e  present analys is ,  f i v e  model S have been f i t t e d  

by t h e  successive omission o f  each va r iab le  from i t s  

* Xli, t h e  educational s ta tus  o f  t h e  farmer i s  based on 
the  scores awarded on t h e  bas is  o f  t h e i r  l e v e l  o f  formal 
education. The scores awarded ranged from 1 f o r  complete 
il l i t e r a r y  t o  5 f o r  graduation and above. 

* * 
t h e  age of t h e  farmer i s  based on the  scores g iven 

as f o l l o w s  : Below 30 = 1, 30-40 = 2, 40-50 = 3, 50-60 
= 4, above 60 = 5. 
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preceeding model. Another model i s  also fitted by taking 

the per capita income and net income from paddy per acre 

as the i ndependent vari abl es. 

5.5.2.1 Results of the Regression Model 

The parameters of the above menti oned regression model S 

have been estimated by the method of 'Ordinary Least Squares 

(OLS)  . The results of thi S regression analysis are presented 

in Table 5.27 and the corresponding ANOVA coefficients are 

given in Table 5.28. These results consist of the estimates 

of the regression coefficients bo, bl, b2, b3, b4 and b5 

w i t h  respective standard errors, the values of R2, the 

coefficient of determination for the fi t ted equations and 

the values of the F s ta t is t ic  for testing the overall 

significance of the estimated regression equations. 

5.5.2.2 Impl ications of the Results of  the Regression Anal ysi S 

(1 ) The value of intercept in each of the f i r s t  four models 

indicate t h a t  the Iprobabi1ityt of adoption of HYVs by a 
* 

farmer i s  1 when a l l  independent variables are assumed to 

be zero. B u t  in Model . V ,  the corresponding probability 

i s  0.83 or 83' percent. However, the intercept coefficient 

i s  significant in a l l  the 5 models. 

(2)  b l ,  the coefficient of the variable X I :  representing 

educational status of farmer has not been found statistically 
pp 

* Since the probability cannot be greater t h a n  one, we treated 
this value as one. 



TABLE - 5.27 

REGRESSION MODELS - ADOPTION OF MODERN PRACTICES I N  

PADDY CULTIVATION (LPM) 

Vari abl\es Model I Model I 1  Model 111 Model I V  Model V 

Intercept 

Note : Figures i n parantheses represent corresponding standard Errors. 

* Signi f icant  a t  25% level .  

* * Signi f icant  a t  10% leve l  

*** S i  gni f icant  a t  5% l eve1 . 
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TABLE - 5.28 

ANOVA TABLES - L P M 

d f SS MS F Significance F 

MODEL - I 

Regressi on 5 1 .g10 0.382 3.316 0.009 

Residual 79 9.102 0.115 

Total 84 11.012 

P- 

MODEL - I 1  

Regression 4 0.476 0.119 0.904 0.466 

Residual 80 10.540 0.132 

Total 84 11.012 

MODEL - I I 1  

Regression 3 0.445 0.148 1 . l38 0.339 

Residual 8 1 10.566 0.130 

Total 84 11.012 

MODEL I V  
 egress ibn 2 0.416 0.208 1.809 0.206 

Residual 82 10.596 0.129 

Total 84 11.011 

MODEL - V 

Regressi on 1 0.003 0.003 0.024 0.878 

Residual 83 11.009 0.133 

Total 84 11.012 
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s ign i f i can t  f o r  any o f  the estimated models. Also t h i s  

factor shows a negative relat ionship with the adoption i n  

a1 l of the model S except Model V. Thus educational status 

of farmer has l i t t l e  t o  do wi th  the extent o f  adoption of 

HYVs . 

(3) As expected, b 2, the coef f ic ient  o f  )Sli , the age o f  

farmer, takes negative sign i n  a l l  model S. Also the 

coef f i c ien t  i s  s ign i f i can t  i n  a l l  models involving X . 
2 i  

Thus we can reach the conclusion tha t  'age1 i s  an important 

factor determining the adoption o f  HYVS. 

(4) b3, the coeff ic ient of X the variable representing 
3 i  

the size o f  farm, has been found t o  be ins ign i f i can t  i n  a l l  

o f  the models involving X . The negative sign o f  b3 i n  
i 

model I indicates tha t  the adoption of HYVs i s  higher i n  

smal l er farms, but the corresponding probabi l i t y  i S on1 y 

0.3 percent. But the values o f  b3 i n  other two models imply 

tha t  the adoption i S higher i n  large farms wi th  p robab i l i t ies  

0.3 percent and 0.7 percent. 

(5 )  b4, the coef f i c ien t  of X q i ,  which indicate percapita 

income o f  the farm family has been found t o  be posi t ive but 

s t a t i  s t i  cal l y i nsi  gni f i cant i n  a1 l model S i nvol v i  ng Xqi . 

(6) b5 , the coef f i c ien t  o f  X 5i, which represents the net 

income from paddy per acre has been found t o  be posi t ive 



and also statistically significant in Model I. Thus farmers 

with higher net income from paddy adopt HYV by a very small 

probability of 3.03 X I O - ~ .  

In a1 l of these models the value of R 2  ranges between 

0.03% and 17.3%, which imp1 ies their overall insignificance. 

In this context, we can recall the contension madk by John 

Aldrich and Forrest Nelson that "use of the coefficient of 

determination as a summary statistic should be avoided in 
* 

model S with qual i tative dependent variableu. 

However, given a particular level of a1 1 these 

independent variables, we can estimate the actual probabi l i ty 

of adopting HYV. Even if the estimated Y i  were all positive 

or less than 1 , the LPM sti l l suffers from the problem of 

heteroscedastici ty . As a consequence, we cannot trust the 

estimated standard errors reported in the models given in 1 
Table 5.27. I 

5.5.3 Weighted Least Square (WLS) Procedure i n LPM. 

We can use the WLS procedure to obtain more efficient 

estimates of the standard errors. The necessary weights 

Wi required for the application of WLS are given in 

Appendi X (3) . Since two of the Xi coefficients are 

negative, the Wi corresponding to these values are negative. 

So we cannot use these observations in WLS. Omitting these 

observations, the WLS regression for the model S mentioned 

in Section 5.5.2.1 is as follows : 

* Damodar N.Gujarathi , Basic Econometrics, M.C.Graw-Hi l l 
International Editions, P.546. 



TABLE - 5.29 

REGRESSION MODELS - ADOPTION OF MODERN PRACTICES IN 

PADDY CULTIVATION (LPM - WLS MODEL) 

Var iable Model I Model I 1  Model I 1 1  Model I V  Model V 

In te rcep t  5.838*** 0.646 0.455 0.452 0.906*** 
(1.071 ) (0.873) (0.824) (0.823) (0.253) 

Note : Figures i n  parantheses represent corresponding standard er rors .  

* S i g n i f i c a n t  a t  25% l eve l  

** S i g n i f i c a n t  a t  10% l eve l  

*** S i g n i f i c a n t  a t  5% l eve1 



TABLE - 5.30 

ANOVA TABLES - LPM-WLS MODEL 

d f SS MS F S ign i f i cance F 

MODEL - I 
Regression 5 92.94 18.59 23.50 29x10-' 

Residual 7 7 60.90 0.79 

Tota l  82 153.85 

MODEL I 1  

Regressi on 4 58.98 14.75 12.13 1 .03x1 o - ~  

Residual 78 94.86 1.22 

Tota l  82 153.85 

MODEL - I I 1  
- 8 

Regression 3 58.85 19.62 16.31 2.4~10 

Residual 79 95.00 1.20 

Tota l  82 153.85 

- 

MODEL - I V  

 egression 2 57.95 28.98 24.17 6 . l x l 0 - ~  

Residual 80 95.89 1.20 

Tota l  82 153.85 

MODEL - V 

Regression 1 57.55 57.55 48.41 8.1x10- '~ 

Residual 8 1 96.30 1 . l 9  

Tota l  82 153.85 



These resul t s  show that ,  compared with the models 

in Section 5.5.2.1., the estimated standard errors are smaller 

for the independent variable X1 i , 'educational s tatus '  and 

correspondingly , the estimated t '  r a t i  OS . are larger (Tab1 e 

5.29). So the variable i s  highly significant in a l l  of 

the models except in model I (significant a t  25% level only). 

Also, i t  i s  positively related t o  the adoption of HYVs. 

B u t  in the case of the variable X2i , age of farmer, our 

assumption i s  correct in model I only. Of the other 

variables, X4i and X5i are highly significant and also show 

positive correlation with the adoption of HYVs in Model I. 

Thus  the 'goodness of f i t '  of Model I i s  higher than the 

other models ( R 2  = 0.604). The 'farm size '  i s  significant 

a t  25 percent level in determining the adoption level 

according t o  the Models I1 and 111. ANOVA coefficients 

for these models are given in Table 5.30. 

I t  could be noted tha t ,  though the standard error 

of Xli has decreased in a l l  of the models, t h a t  of other 

independent variables have not decreased by WLS procedure. 

However, the 'goodness of f i t '  of the models has increased 

by thi  S procedure. 

5.6 Problems i n  the Adoption of New Farm Technology 

In the f ie ld  survey, each farmer interviewed was 

requested t o  identify the main problems in the adoption of 

HYV-seed-fertiliser based new farm technology. The responses 

of the farmers in connection w i t h  paddy and coconut cultivation have 

been summarised in Table 5.31. 



TABLE - 5.31 

PROBLEMS CITED BY THE FARMERS FOR THE ADOPTION OF NEW FARM TECHNOLOGY 

Percentage o f  Respondents w i t h  
No. Problems Ci ted respect t o  

Paddy Cul ti v a t i  on Coconut 
Cul ti v a t i  on 

1 Non-avai l abi l i t y  o f  B i  o- 
Chemical inputs  i n  t ime: 

(a) HYV Seeds - 

(b)  F e r t i  l i sers 14.29 20.00 

(c )  Insect ic ides 17.86 22.00 

(d) I r r i g a t i o n  62.14 10.00 

2. Non-ava i lab i l i t y  o f  Machineries: 

(a) Ploughing 4.71 

(b) Harvesting 91.76 

(c )  Threshing 65.88 - 

3. Non-Sui tab i l i ty  o f  l and i n  
c e r t a i n  seasons : 57.14 

4. Lack o f  e f f i c i e n t  labourers 
a t  var ious stages. 71.43 27.00 

5. Lack o f  proper guidance f o r  
using t h e  inputs. 

D i f f j c u l  t 
6. i n  f1nanchg  t h e  new package. 



It can be seen that among the inputs used, avail abi l i ty 

of irrigation is the factor cited by the largest number of 

farmers as the main hurdle in using the new farm technology 

more extensi vel y i n paddy cul ti vati on. 62.14 percentage 

of the farmers have reported this as their main problem which 

hinders the cultivation process in Mundakan and Punja seasons. 

Due to the uncertainty of monsoon in the Mundakan season, 

the paddy cultivators have to undertake risk in their 

cul ti vati on. Farmers depend exclusively on irrigation during 

Punja season. But adequate irrigation faci l i ties are not 

available in certain areas during that period. The problem 

related to the cultivation in Virippu season is the existence 

of floods in certain areas which makes the land unsuitable 

for cul ti vati on. 57.14 percentage of the sampl e farmers 

are facing this problem. Unlike irrigation, a few of the 

farmers have cited the non-avai labi l i ty of bio-chemical 

inputs like HYV seeds (11.90 percent), fertiliser (14.29 

percent) and insecticides (17.86 percent) in right time as 

their main problems. But the intensity of irrigation 

problem i S very minute i n coconut cul ti vati on ( 10 percentage). 

Compared to irrigation, the percentage of farmers complaining 

of the non-avai l abi l i ty of other bio-chemi cal inputs i S larger 

in coconut cultivation (HYV seeds - 35%, fertilisers - 20% 

and insecticides - 22%). 

With respect to paddy cultivation it can be suggested 

that if the irrigation facilities are increased effectively, 

the cropping intensity could be increased so as to raise 

the gross production level. Since the productivity in 



in Punja cultivation i s  relatively higher (which could be 

analysed from sample study), the annual production coul d 

be increased by raising the area under Punja cultivation. 

The most severe problem in paddy cultivation i s  the 

non-avai l abi l i t y  of eff icient  labourers a t  various stages. 

In most of the areas, the supply of agricultural labourer 

i s  very low compared to demand. The available labourers 

are willing to  work only a t  a higher wage rate. So the 

farmers are compelled to  depend upon labourers from other 

states by paying them higher wages. To a large extent, 

thi S l abour scarcity could be reduced with the introduction 

of mechanisation. The avai 1 abi 1 i t y  of harvesters and 

threshers in the d i s t r i c t  was lower. Eventhough only a 

small percentage of the sample farmers have adopted these 

machines, they are satisfied with i t s  efficiency and cost. 

In the case of some other farmers, eventhough these are 

available to them, they are not using them due to  the 

awareness of i t s  advantage. The use of tractors has widely 

overspread among the cultivators which g i  ves greater 

satisfaction to  them than old methods. I n  coconut 

cultivation, a few farmers (12 percent) have used tractors 

for ploughing and others did not want to use i t .  

Another problem faced by the farmers i s  the lack of 

proper guidance for using the inputs. Though most of the 

farmers have used fer t i  l i sers and insecticides, they are 

not aware of the. proportion in which these inputs are to 

be used. Most of them (72.86 percentage) believe that the 
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use o f  chemical f e r t i  l i sers a1 one destroy natura l  qual i t y  

of the s o i l .  So, they use chemical f e r t i l i s e r s  along w i t h  

organic manures. Also, i n  the  study, none o f  the farmers 

has the s o i l  t e s t i n g  f a c i l i t y .  

Some o f  the farmers (49.42% w i th  respect t o  paddy 

cu1 ti vat ion and 45% w i t h  respect t o  coconut cu l  ti v a t i  on) 

have c i t e d  the problems i n  f inancing the new package. They 

reported t h a t  the numerous formal i t i e s ,  redtap i  sm and 

mal pract ices associated w i t h  the i ssue o f  i n s t i t u t i o n a l  c r e d i t  

deterred them from approaching f inanc ia l  i n s t i t u t i o n s  and 

ag r i cu l t u ra l  departments f o r  loan and subsidies. But a1 l 

o f  the paddy c u l t i v a t o r s  have received a small amount (Rs. 140 

per acre) as production i ncenti  ve f o r  cu l  ti va t i  on. 

Although a number o f  branches o f  r u r a l  c r e d i t  

i n s t i t u t i o n s  were operating i n  the study area, only 17.86 

percentage o f  the sample farmers have received crop loans 

i n  the year o f  f i e l d  survey. It seems t h a t  i n s t i t u t i o n s  

o f  agrcu1,tural c r e d i t  are ye t  t o  take f i r m  roots  i n  the  r u r a l  

society o f  the d i s t r i c t  and pa r t i c i pa te  very ac t i ve l y  i n  

the process o f  t rans fe r  o f  ag r i cu l t u ra l  technology. 
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C H A P T E R -  6 

MODERN TECHNOLOGY AND RESOURCE USE EFFICIENCY 

The level of farm income is determined largely by the 

efficiency with which farmers are able to utilise the resources 

by a1 locating them among a1 ternati ve production activities. 

If farmers are inefficient in the use of their scarce resources, 

there certainly exists an unexpl oi ted potenti a1 for increasing 

farm income and generating surpluses which can serve as an 

inexpensive source of economic growth. if, on the other hand, 

they are extreme1 y efficient i n the a1 location of their resources 

among a1 ternati ve production acti vi ti es, additional contribution 

from agriculture can come only through growth-oriented development 

of agriculture i tsel f. Resource-use and a1 l ocati on efficiency 

on farms in low income countries, thus becomes an important issue 

in determining the exi stng opportunities in agriculture for 

economi c growth and we1 fare of farm f ami l ies . 1 

The studies in Economics of Farm Management suggested the 

existence of. some economic relationships in the field of Indian 

agriculture and provoked economi sts to offer a1 ternati ve 

explanations of the observed phenomena. One of the central issues 

has been the existence of an inverse relationship between size 

of the farm and producti vi ty . 

1. G.R.Saini, "Farm Size, Resourse Use Efficiency and Income 
Distribution - A Study in Indian Agriculture with special 
Reference to U.P. and Punjab", Allied Publishers Pvt.Ltd., 
New Del hi, 1979. 



Amartya Sen initiated the debate when in hi S paper (1962) 

he stated a proposition based on the Farm Management Survey (FMS) 

that, by and large, productivity per acre decreased with the size 

of hol di ng . The attempted the analytical explanation of thi S 

proposition coupled with two other observations, namely that, 

when the market wage is inputed to family labour. Many of the 

farms how losses, and that, by and large, profitability increases 

with the size of holdings. Sen also expressed some caution 

regarding the statistical bas'is of the proposition concerning 

thi S inverse relation. The same phenomenon was taken more or 

less as well established by most economists [Agarwala (1962), 

Muzumdar (1 963), Khusro (1 964) 1 who proceeded to provide a number 

of a1 ternati ve explanations for the 'observed' tendency. Some 

doubts were expressed about the statistical validity of this 

inverse relation by A.P.Rao (1967) on the basis of disaggregated 

data covered by the FMS, came up with results contradicting the 

proposition. 

Rudra's analysis was an important turning point in theusize 

and producti vi tyN controversy. ~ u d r a ~  reported that 15 out 

of 17 rank correlation coefficients between farm size and 

productivity per acre to have a negative sign and 9 of these to 

have a negative coeficient, statistical l y significant too. 

Rudra used in his analysis farm class averages as against the 

2. Rudra Ashok, ''Farm Size and Yield Per Acre1', Economic and 
Political Weekl y , Special Number, July 1968, P. A-33. 



di saggregated farm l eve1 observations. Even i f one gets constant 

productivity relationship on the basis of gross cropped area, 

the results will s t i  l l be consistent with inverse re1 ationshi p 

between farm size and productivity? ~ c c o r d i n ~  t o  Saini ,4 a 

strong positive or negative rank correlation coefficient between 

farm size and productivity i S perfectly consistent with constant 

returns t o  scale which are a matter of proportionate relation 

between output and a1 l inputs taken together. 

5 
Hanumantha Rao argued t h a t  despite better access t o  

resources, output per acre among l arge farms under the traditional 

labour intensive technology was higher t h a n  for small family farms, 

as the cost of labour was higher for the former t h a n  for t h e  

latter. He has analysed the size productivity relationship i n  

the l ate sixties in Muzaffarnagar (U.P. ) , Ferozepur (Pun jab) and 

and West Godavari ( A . P . ) .  His study found out the weakening 

or di sappearance of the i nverse relationshi p between farm si ze 

and output per acre which imp1 ied a higher rate of growth of o u t p u t  

among large farms when compared t o  small farms. This has been 

achieved by large farms not through greater application of labour 

inputs per acre b u t  through the greater use of capital inputs 

or the increasing substitution of capital for l abour. 

3. G.R.Saini , "Farm Size, Resource Efficiency and Income 
~ i s t r i  bution': ( A  Study in Indian Agriculture with Special 
Reference t o  U. P. and Punjab), Institute of Economic Growth, 
New Be1 hi ( 1  979). 

4. Ibid. 
5. C.H.Hanumantha Rao, uTechnological Change and Distribution 

of Gains i n Indian Agricul turew , Institute of Economic Growth, 
Del h i  , 1975. 



The s t u d i e s  i n  d i f f e r e n t  r e g i o n s  o f  I n d i a  b r o u g h t  

o u t  marked d i f f e r e n c e s  i n  p r o d u c t i v i t y  and e f f i c i e n c y  

be tween  farms a r i s i n g  m a i n l y  o u t  o f  t h e  p a t t e r n  o f  

o w n e r s h i p  and i n t e n s i t y  o f  use o f  f a r m  r e s o u r c e s .  

T h e o r e t i c a l l y ,  one c a n  t h i n k  o f  a  l a r g e  number o f  

f a c t o r s  t h a t  a f f e c t  t h e  e f f i c i e n c y  o f  f a rms .  A d e b a t e  

o c c u r r e d  among economi s t s  r e g a r d i n g  t h e  r e 1  a t i  ve  

e f f i c i e n c y  o f  s m a l l  v e r s u s  l a r g e  f a rms ,  p a r t i c u l a r l y  

a f t e r  t h e  i n t r o d u c t i o n  o f  H Y V  t e c h n o l o g y .  

I n  t h i s  c o n t e x t ,  we p r o c e e d  t o  p r e s e n t  an a n a l y s i s  

o f  t h e  p r i m a r y  d a t a  c o l l e c t e d  f r o m  t h e  d i s t r i c t  and 

examine  t h e  s t a t i s t i c a l  v a l i d i t y  o f  t h e  r e l a t i o n s h i p  

be tween  f a r m  s i z e  and p r o d u c t i v i t y .  A l s o  an a t t e m p t  

i s  made t o  a n a l y s e  t h e  r e s o u r c e - u s e  e f f i c i e n c y  i n  

t h e  c u l t i v a t i o n  o f  paddy and c o c o n u t .  

6.1 Average  P r o d u c t i v i t y  - A Compar i son  o f  HYVs and LVs 

O f  Paddy 

Out  o f  140 f a r m s  unde r  s tudy , .  1 5  p e r c e n t a g e  come 

unde r  t h e  c u l t i v a t i o n  o f  l o c a l  v a r - i e t i e s  ( L V s ) .  

Mos t  o f  t h e  c u l t i v a t o ' r s  choose  h i g h  y i e l d i n g  v a r i e t i e s  

(HYV's) because  o f  i t s  h i g h e r  p r o d u c t i v i t y .  B u t  some 

o f  them a r e  a n x i o u s  a b o u t  t h e  success  o f  H Y V  

c u l t i v a t i o n  i n  each  season because o f  t h e i r  easy  

s u b m i s s i v e n e s s  t o  t h e  a t t a c k  o f  p e s t s  and i n s e c t s .  

However,  o u r  sample r e v e a l  S r e 1  a t i  v e l y  h i g h e r  

p r o d u c t i v i t y  o f  HYVs. 



TABLE - 6.1 

Size-wi se Average Produc t i v i t y  o f  HYVs and LVs o f  Paddl  

Kg/Hectare 

HY V LV Producti v i  t y  Range 

Smal l 3961 . l 3  3880.91 

Medi urn 3977.68 3784.06 

Large 4121.4 3887.64 

Total 4035.3 3937.78 1.22 

Source : Computed from the Primary Data. 

TABLE - 6.2 

Season-wi se Average Produc t i v i t y  o f  HYVs and LVs o f  Paddy. 

Season HYV Producti v i t y  Range 
(HYV-LV) 

~ - -  

(HY V+LV) 

V i r ippu  3690.4 3257.96 

Mundakan 3903.35 3783.96 

Pun j a  4349.8 601 2.77 

Source : Computed from the Primary Data. 



Table 6.1 shows size-wise average productivity of HYVs 

and LVs. In each size category, the average productivity i s  

relatively higher for HYVs. Also i t  could be seen t h a t  as 

the size of holdings increases, the average productivity of 

HYV increases. I t  i s  the maximum for large holdings (4121.4 

KgIHectare) and mi nimum for smal l  hol di ngs (3961.13 KgIHectare) . 
Thi S reveal S a positive relationship between the size of h01 di ngs 

and average productivity. A t  the same time, th is  type of 

relationship does not s t r ic t ly  hold in the case of LVs. Here 

the average productivity of medium holdings i  S less t h a n  that 

of srnal l  holdings, b u t  i t  i s  slightly higher in large holdings. 

Season-wi se average productivity (Table 6.2) shows that 

i t  i s  the highest in Punja season in which the average 

productivity of local varieties i s  the maximum (6012.71 Kg/ 

hectar). B u t  i t  i s  unreasonable t o  consider this as a general 

feature becuse we could find only two farms of LV cultivation 

under Punja Crop. Of the three crops, productivity in Virippu 

season i s  relatively lower for both HYVs and LVs (3690.4 Kglha 

and 3257.96 Kglha respectively 1. 

6.2 Costs and Returns in Paddy Cultivation 

Table 6.3 presents a comparison of the average costs and 

returns per hectare of high yielding and local varieties of 

paddy for the selected sample. 



TABLE - 6.3 

Average Costs and Returns of Paddy - HYV and LV 

No. I tem HY V LV 

1. Average CostIHectare (Rs. ) 1 7486.66 10501.91 

2. Average ReturnIHectare (Rs. ) 26242.76 24537.52 

3. Average Return over Cost/Hecture(Rs) 8756.1 14035.61 

Source : Computed from the  Primary Data. 

The average cos t  of cu l t iva t ion  per hectare of high yielding 

var ie ty  of paddy i S nearly 66 percentage higher than t h a t  of local 

va r ie t i es .  Among the selected cu l t i va to r s  i t  worked out t o  

Rs.17486.66 per hectare f o r  HYVs and Rs.10501.91 per hectare fo r  local  

va r ie t i es .  A l a rge  par t  of t h i s  difference i s  due t o  high biochemical 

(34.62 percent) and labour cos t s  (53.71 percent) incurred on the  high 

yielding var ie ty .  Thus  the labour cos t  cons t i tu tes  the major items 

of cos t  f o r  HYV. 

The gross returns per hectare under t h e  HYV i s  Rs.26242.76 whereas 

t h a t  of L V  i s  Rs.24537.52. This means t h a t  t he  gross re turns  from 

HYV i s  Rs.1705.24 more than t h a t  from LV. The net re turn  over t o t a l  

variable cos t s  i s  Rs.5279.51 more fo r  the LVs than t h a t  fo r  HYVs. 

I t  i s  Rs.8756.10 per hectare fo r  HYVs and Rs.14035.61 for  local  

va r ie t i es .  

The cos t s  and returns incurred on t he  high yielding va r i e t i e s  

a re  analysed f o r  d i f f e r en t  holding s i z e  groups i n  Table 6.4. 



TABLE 6.4 

Size-Wise Average Costs and Returns o f  HYVs o f  Paddy 

No. I tem Smal l Medium Large 

1 . Average CostIHectare (Rs) 25144.38 18922.92 15526.28 

2. Average ReturnsIHectare (RS) 28992.38 25078.18 261 51.53 

3. Average Returns over Cost/ 

Hectare (Rs. ) 3837.6 61 55.26 10625.25 

Source : Computed from t h e  Primary Data. 

The average cos t  per  hectare o f  HYVs o f  paddy showed a 

tendency t o  decrease as t h e  s i z e  o f  t h e  farm increased. It 

i s  t h e  h ighest  f o r  small hold ings (~s.25144.38) and lowest  f o r  

l a rge  h01 d i  ngs (Rs. 15526.28). 

The average gross r e t u r n s  per hectare o f  HYVs f o r  small 

h01 d i  ngs i S worked ou t  a t  Rs.28992.38, which i S re1  a t i  ve l  y h igher 

whereas i t  i s  t h e  lowest  f o r  medium hold ings (Rs.25078.18). 

Also i t  i s  s i g n i f i c a n t  t h a t  t h e  income over va r iab le  c o s t  among 

t h e  sample c u l t i v a t o r s ,  showed a tendency t o  increase w i t h  t h e  

increase i n  t h e  s i z e  o f  holdings. It i s  Rs.3837.6 per hectare 

f o r  small ho ld ings  and Rs.10625.25 f o r  l a r g e  holdings. This 

p a r t l y  exp la ins  t h e  reasons why t h e  r a t e  o f  adoption o f  t h e  

HYVs i S r e l a t i v e l y  more among t h e  l a r g e r  s i z e  holdings. 



Table 6.5 exp la ins  t h e  average cos ts  and r e t u r n s  from 

HYVs o f  paddy i n  d i f f e r e n t  seasons. 

TABLE - 6.5 

Season-Wise Average Costs and Returns o f  HYVs of Paddy 

No. I tem V i r i  ppu Mundakan Pun j a  

1. Average Cost lhectare (Rs) 16765.24 18120.86 17449.71 

2. Average ReturnsIHa. (Rs) 23480.63 24816.25 29044.13 

3. Average r e t u r n s  over cos t  / 
Hectare (Rs. ) 6715.39 6695.39 11594.42 

Source : Computed from t h e  Primary Data. 

Average c o s t  per  hectare i s  t h e  lowest  i n  V i r i p p u  season 

(Rs. 16765.24) and t h e  h ighest  i n  Mundakan season (Rs. 18120.86). 

The average r e t u r n  per hectare dur ing  t h e  t h r e e  seasons, showed 

r e l a t i v e l y  h igher  i ncme i n  Punja season (Rs.29044.13) and lower 

income i n  V i r i p p u  season (Rs.23480.63). The n e t  r e t u r n s  from 

HYV i s  much greater  i n  Punja season (Rs.11594.42 per  hectare)  

compared t o  t h a t  i n  o ther  two seasons. - Th i  S i S p a r t l y  because 

of t h e  h igher  y i e l d  dur ing  Punja season. 

6.3 I n t e r  Panchayat Var ia t i ons  

Considerable v a r i a t i o n s  cou ld  be seen among d i f f e r e n t  

Panchayats under study regard ing c o s t  o f  c u l t i v a t i o n  as we1 l 

as t h e  y i e l d  o f  HYVs o f  paddy among selected c u l t i v a t o r s .  

(Table 6.6). 



230 

TABLE - 6.6 

Average Costs and Returns o f  HYVs o f  Paddy i n  

d i  f f e r e n t  Panchay a t s  

Panchayats Benefit 

Vadakkekad 28256.10 

Punnayurkulam 25677.29 

Mal a 15342.94 

Annamanada 1 3339.56 

Mathilakam 14700.98 

Adat 13222.53 

Ayyanthol e 16667.30 

Wadakkanchery 16991.48 

Vel u r  23857.79 

Source : Computed from t h e  Primary Data. 

Cost of c u l t i v a t i o n  per hectare va r ied  from Rs.11700.98 i n  Mthilakam 

Panchayat t o  Rs.28256.10 i n  Vadakkekad Panchayat. The y i e l d  ranged from 

21 44.49 K i  1 ogram per hectare (Mathi l akam Panchayat) t o  51 25.15 K i  l ogram 

per hectare (Punnayurkuam Panchayat) . Var ia t ions  i n  t h e  soi  1 qual i t y  , 

a p p l i c a t i o n  o f  manures, inc idence o f  pests and disease and t o  some ex ten t  

biases i n  t h e  system of r e p o r t i n g  may have accounted o r  t h i s  d i f fe rence.  

Average gross income per hectare i S r e l a t i v e l y  h igher  i n  

Punnayurkul am Panchayat whereas i t  i S t h e  l owest i n  Mathi l akam Panchayat. 

The n e t  r e t u r n s  worked o u t  f o r  these Panchayats reveal  t h a t  i t  i S t h e  



highest  i n  Wadakkancherry Panchayat (Rs. 11459.27 per hectare) 

and t he  lowest i n  Mala Panchayat (~s.1228.39 per hectare). 

Benefi t-Cost Rat io 

From the  investment po in t  o f  view the  bene f i t  cost  r a t i o  

i s  used as a measure o f  the  economic v i a b i l i t y  o f  a programme. 

The present analysis i s  confined t o  p r i va te  cost  and bene f i t s  

only. Benef i t  Cost ~ a t i o '  i s  obtained by d i v i d i ng  the gross value 

o f  output  by the cos t  of production. 

Size-wise and seasonwise d e t a i l  o f  the Benef i t  Cost Rat io  

o f  HYV and LV o f  paddy are given i n  Table 6.7 and 6.8 

respect ively.  For HYVs, the r a t i o  i s  greater i n  la rge  ho ld ing 

category (1.68) and lower i n  small s ize category (1 1 5  A t  

the same time, the  benef i t -cost  r a t i o  o f  l oca l  va r i e t i es  i s  1.21 

i n  la rge  holdings where as i t i S less than 1 i n  the  other two 

s ize  categories. Seasonwise r a t i o s  reveal t h a t  i t  i s  the highest  

i n  Punja season w i t h  1.66 and 1.34 respect ive ly  f o r  HYVs and 

LVs o f  paddy. 

TABLE - 6.7 

Benefit-Cost Rat io o f  HYV and LV o f  Paddy (Size-wi se) 

Size 

Smal l 

Med i um 

Large 

Source : Computed from the  Primary Data. 
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TABLE - 6.8 

Benefit-Cost Rat io  o f  HYV and LV o f  Paddy (Seasonwise) 

Season LY V LV 

V i  r i  ppu 

Mundakan 

Punja 

Source : Computed from the Primary Data. 



Benefit Cost Ratio of HYV cultivation in different 

Panchayats are given in Table 6.6. The high ratio for Adat 

Panchayat supports the high returns from HYVs. A t  the same 

time, the low ratio for Mala, Velur and Mathilakam Panchayats 

was on account of the fact t h a t  some of the sample farmers in 

these Panchayats reported damages due to natural calamities, 

attack of pests and diseases particularly on the cultivation 

of high yielding paddy resulting i n  very low paddy yield. 

A1 t hough  the benefit cost ratio is m favourable t o  HYVs 

compared to LVs i t s  differential i s  too  small to enthuse the 

cultivators to  go in for these new varieties because the risk 

and uncertainties are def i ni tel y much h i  gher for HYVs compared 

t o  the traditional ones. 

6.5 Resource Use Efficiency in Paddy Cultivation 

The High Yielding Varieties programme consists of a package 

of sgperi or technology i nvol v i  ng hi gh yielding seeds, l arger 

doze of fe r t i l i ser ,  adequate p l a n t  protection measures, intensive 

use . of labour and machi neries etc. The use of any one input 

in isolation will not yield commensurate returns. Hence i t  

i s  necessary t o  determine the extent t o  which important factors 

such as l and ,  l abour , bi o-chemi cal inputs , machi neri es etc, 

explain the variations in the output or yield of paddy. Further, 

for policy making one would be interested t o  know the contribution 

to yield of individual factors (resources) in a situation where 



more than one resource i n t e r a c t  together. For t h i s  purpose 

marginal anal y s i  S based on the  production func t ion  approach i S 

general l y used. Among the  various types o f  production funct ions 

t h a t  could be f i t t e d  t o  ag r i cu l t u ra l  production data, t he  Cobb- 

Douglas funct ion has the advantage t h a t  i t  a lso serves t o  provide 

information regarding economies of scale i n  farmi ng operation. 

The re fm  t h i  S type o f  func t ion  has been f i t t e d  t o  the  data under 

considerat ion i n  t h i s  study. The log - l i near  form o f  function 

. i s  : 

Log Y = Log A + bl l og  XI + b2 l o g  X2 + b3 l o g  X + b4 log x4 
3 

Where Y = Gross Value o f  output. 

X1 = Labour i n  mandays. 

X2 = Land i n  acres. 

X3 = Cost o f  biochemical inputs. 

X4 = Rental Cost o f  machineries. 

The funct ion i s  f i t t e d  f o r  HYVs and LVs o f  paddy separately. 

A1 so the size-wise and season-wise performance o f  HYV i S analysed 

w i th  the he1 p o f  corresponding production functions. These 

models help t o  estimate the e l a s t i c i t i e s  o f  output w i t h  respect 

t o  each inpu t  and thus the marginal value product o f  each resource 

on the  farm. 

6.6 Returns t o  Scale and E l a s t i c i t i e s  o f  Output - A Comparison o f  

HYVs and LVs o f  Paddy 

The r e s u l t s  o f  the  l e a s t  square regression suggested by 

the model f o r  HYV and LV are given below : 



HYV : log Y = 7.787 + 0.222 log X I  + 0.702 log X 2  + 0.172 log X3 

SE = (0.650) (0.058) (0.080) (0.064) 

- 0.099 log X 
4 

(0.048) 

I t  i s  noted tha t  the value of the coefficient of determination 

i s  high, the value of R 2  being 0.81 for both HYVs and LVs. I t  shows 

tha t  the input categories included in the production function are able 

t o  explain 81 percent of the variabili ty in the value of output. 

The unexplained part of the variabi l i ty  in I Y 1  i s  obviously due t o  

other factors which have not been taken into account. The regression 

coefficients for  i ndi vi dual i n p u t s  have been examined a1 ong with the i r  

respective standard errors. I t  i s  found tha t  for a l l  of the considered 

inputs, the regression coefficients are s t a t i s t i ca l  l y significant a t  

5% msre for the high yielding varieties.  In the case of local variet ies  

a1 so, the regression coaf f i ci  ents of resources except bi o-chemi cal 

inputs are s t a t i s t i ca l ly  significant (coefficients of land and labour 

are significant a t  5% level and tha t  of machineries i s  significant 

a t  25% l eve1 ) . A l of the  i n p u t s  except machi neries have positive 

relationship with the value of o u t p u t  . for the high yielding as  well 

as local variet ies .  



T a b l e  6.9 p r e s e n t s  r e t u r n s  t o  s c a l e  and 

e l a s t i c i t i e s  o f  o u t p u t  w i t h  r e s p e c t  t o  each i n p u t  

f o r  HYVs and LVs. I t  i s  n o t e d  t h a t  r e t u r n s  t o  s c a l e  

f o r  H Y V  (0.997) i s  s l i g h t l y  l e s s  t h a n  t h a t  f o r  LV 

(1 .095) .  A l s o  i t  i s  f o u n d  o u t  t h a t  e l a s t i c i t y  o f  

o u t p u t  w i t h  r e s p e c t  t o  l a n d  i s  h i g h e r  f o r  HYVs whereas 

t h a t  w i t h  r e s p e c t  t o  l a b o u r  i s  h i g h e r  f o r  LVs. 

- - 
TABLE - 6.9 

Returns t o  Scale and E l a s t i c i  t i e s  o f  Output w i th  

respect t o  various inputs i n  Paddy Cu l t i va t ion  

Var i ety  Returns E l a s t i c i t y  o f  output w i th  respect t o  
t o  scale 

Labour Land Biochemical Machi ne r i  es 
(X, (X2) inpu t  ( X 3 )  (X,) 

* S ign i f i can t  a t  5% leve l  

*** S ign i f i can t  a t  25% leve l  

The resu l t s  o f  size-wise analysis o f  returns t o  scale 

and e l e s t i c i t i e s  f o r  HYVs are presented i n  Table 6.10. it 

reveals t h a t  r e t u r n  t o  scale from l a rge  holdings (1.222) i s  

comparatively higher than t h a t  from other s ize categories. 

Returns t o  scale i s  the lowest i n  medium holdings (0.763). 

For small holdings, e l a s t i c i  t i e s  o f  output w i th  respect t o  lalqd, 



TABLE - 6.10 

Sizewise Returns t o  Scale and E l a s t i c i t i e s  of Output w i t h  respect  

t o  var ious Inputs i n  HYVs o f  Paddy Cu l t i va t i on  

E l a s t i c i t y  o f  Output w i t h  respect t o  
Si ze Returns 

to scale Labour Land Biochemical Machi ner ies  
(X, (X2) (X3) (X4) 

* * ** 
Smal l 1.030 0.225 0.598 0.156 0.051 

* *** *** *** 
Medium 0.763 0.539 0.204 0.120 -0.100 

* * 
Large 1.222 -0.002 1.471 0.030 -0.276 

. * S ign i f i can t  a t  5% l eve l .  

** S ign i f i can t  a t  10% l eve l  

*** S ign i f i can t  a t  25% leve l .  



TABLE - 6.1 1 

Seasonwi se Returns t o  Scale and E l a s t i c i t i e s  o f  Output 

w i t h  respect t o  various inputs  i n  HYVs o f  Paddy Cu l t i va t i on  

Returns t o  E l a s t i c i t y  of output w i th  respect t o  
Season Scale Labour Land Bi  ochemi ca l  Machi ner i es 

inputs 

* * *** * 
V i  r i  ppu 1.081 0.575 0.571 0.098 -0.164 

* * *** *** 
Mundakan 1.045 0.287 0.781 0.097 -0.121 

* * * *** 
Pun j a  0.932 0.171 0.650 0.195 -0.084 

* S ign i f i can t  a t  5% leve l .  

*** S i  gni f i cant a t  25% l eve1 . 



labour and biochemical inputs  a re  s i g n i f i c a n t  (l and and labour 

are s i gn i f i can t  a t  5% l e ve l  and biochemical i npu t  i s  s i g n i f i c a n t  

a t  10% l e ve l  ). I n  t h i s  category though the ren ta l  cos t  o f  

machi ner ies shows a pos i t i ve  re1 at ionshi  p w i t h  gross value 

o f  output, the  correspondi ng c o e f f i c i e n t  i S no t  s i  gni f icant .  

I n  medium holdings, e l a s t i c i t y  o f  output w i t h  respect t o  labour 

i s  s i g n i f i c a n t  a t  5% l eve l  whi le  the e l e s t i c i  t i e s  w i t h  respect 

t o  other inputs  are s i g n i f i c a n t  only a t  25% leve l .  Only the 

cost  o f  machi ner ies shows negati ve re l a t i onsh ip  w i th  t i l e  gross 

value o f  output. But i n  la rge holdings, the e l a s t i c i t i e s  

o f  output w i t h  respect t o  land and machineries are s i g n i f i c a n t  

whi l e t h a t  w i t h  respect t o  other inputs are i ns i gn i f i can t .  

Unl i ke other s i  ze-categori es, i n l arge h01 d i  ngs , output bears 

a negative re la t ionsh ip  w i th  the input, land. Total output 

i s  we1 l determined by the  considered inputs  i n  the case o f  

la rge holdings (F? = 0.75) compared t o  other s ize categories. 

Seasonwi se re turns t o  scale and e l  a s t i  c i  ti es o f  output 

f o r  HYVs are given i n  Table 6.11. The re turns t o  scale o f  

HYVs cu l t i va ted  i n  ~ i r i p p u  and Mundakan seasons are higher 

than t ha t  i n  Punja season. The e l a s t i c i t i e s  computed f o r  

these models show t h a t  a l l  the inputs are s i g n i f i c a n t  i n  

determining the output o f  HYVs under three seasons. I n  V i r ippu  

season, e l a s t i c i t y  o f  output w i th  respect t o  labour i s  

r e l a t i v e l y  more whereas t h a t  w i t h  respect t o  land i s  higher 

f o r  Mundakan and Punja Crops. However, machineries bear a 

negative re l a t i onsh ip  w i t h  the  HYV output i n  a1 l seasons. 



Marginal Value Product o f  Inputs i n  Paddy Cu l t i va t ion  

From the  regression analysi  S, the margi nal val ue product 

o f  each inpu t  i s  estimated. It i s  a measure o f  e f f i c i ency  

o f  inputs  used i n  the production. The marginal value product 

o f  each inpu t  fac tor ,  labour, land, biochemical inputs  and 

machineries have been ca lcu la ted which i s  given i n  Table 6.12. 

The marginal value product (MVP) derived i n  t h i s  manner i s  

compared w i t h  the  marginal cost  (MC) o f  the respect ive inputs 

t o  determine the p r o f i  t ab i  l i t y  o f  add i t iona l  i nvestment. 

TABLE - 6.12 

Marginal Value Product and Marginal Cost Relat ing t o  Various 

Input  Items i n  Paddy Cu l t i va t i on  (HYV & LV) 

Items o f  Input  Marginal Val ue product Marginal cos t  
(MVP) (Rs-) (MC) (Rs.1 

HY V L V 

Labour days (X1 ) 0.568 2.108 125 

Land Area i n  Acres 

Cost o f  biochemical 
inputs (X3) 0.201 0.008 1 .OO 

Rental C s t  of 
~ a c R - ~ n e r  es -0.135 

\X+) 

Source : Computed from the  Primary Data. 



The marginal value product f o r  labour i s  ca lcu la ted 

per manday and t h a t  for  land as per acre. For the r e s t  o f  

the inputs v iz .  biochemical inputs and machineries, MVP i s  

estimated per rupee o f  investment. These values may be 

compared w i t h  the value o f  marginal cost  (MC) f o r  the respect ive 

inputs. 

The marginal value product worked out  f o r  labour 

i s  Rs.0.568 f o r  HYV and Rs.2.11 f o r  the Local Var iet ies.  

Thi S compares unfavourably w i th  the marginal cost  o f  labour 

which i s  Rs.125 per manday. It means t h a t  the p roduc t i v i t y  

of labour i S no t  commensurate w i t h  the cost  o f  employing them. 

For land, the MVP worked out  t o  Rs.20.65 f o r  HYV 

and 65.16.18 f o r  the  loca l  var ie t ies .  This impl ies t h a t  land 

being a scarce resource, i t  i s  advisable f o r  the farmers t o  

replace the area under loca l  va r i e t i es  wi th  h igh y i e l d i ng  

va r i e t i es  o f  paddy t o  increase t h e i r  farm income. 

Also i t i S found t h a t  the MVP f o r  biochemical inputs  ' 

worked out  t o  Rs.0.20 for  the HYVs and Rs.O.01 f o r  the LVs. 

It means t h a t  the app l i ca t ion  o f  add i t iona l  one rupee worth 

o f  biochemical inputs  t o  the  HYVs would y i e l d  add i t iona l  r e tu rn  

o f  Rs.0.20. The corresponding r a t e  o f  r e tu rn  f o r  the l oca l  

va r i e t i es  i S only Rs.O.01. Hence addi t iona l  use o f  biochemical 

inputs on the holdings seems t o  be less  worthy i n  the case 

o f  both HYV and LV o f  paddy. 



Table 6.1 3 

Size-wlse MarQlnal Value Product and Marginal Cost 
Relatlng to Various input ltems (W) 

Source : Computed from the Primary Data 

ltem of lnput 

Labour days (X,) 

Land area in acres (X,) 

Cost of Bicxhemical Inputs (X,) 

Rental cost of Machineries (X,) 

Table 6.14 

Season-wise Marginal Value Product and Marginal Cost 
Reltlng to Various input ltems (W) 

Source : Computed from the Primary Data. 

Marginal Cost 
(MC)( R..) 

125.00 
- 
1 .OO 

1 .OO 

Marginal Value Product 

ltem of lnput 

Labour days (X,) 

Land area In acres (X,) 

Cost of Bio-chemical Inputs (X,) 

Rental cost of Machineries (X,) 

Small 

0.61 7 

10.893 

0.185 

0.069 

Medium 

2.598 

1.400 

0.141 

-0.142 

Marginal Cost 

(MCMRs.) 

125 
- 
1 

1 . 

Marginal Value Product 

Large 

-0.005 

14.41 0 

0.035 

.-0.372 

Virlppu 

1.424 

14.440 

0.1 15 

-0.223 

Mundakan 

0.721 

25.890 

0.114 

-0.1 61 

Punja 

0.462 

19.473 

0.233 

-0.118 



On the  other hand, the MVP o f  machineries i s  found 

t o  be negative f o r  both HYV and LV. This may be due t o  the 

low cost  o f  machineries compared t o  the  cost  o f  other inputs. 

The use o f  machineries i s  common among the c u l t i v a t o r s  only 

i n  the ploughing periods. 

S i  zewi se and Seasonwi se marginal value products o f  

inputs r e l a t i n g  t o  HYVs o f  paddy are given i n  Table 6.13 and 

6.14 respect ively.  For small holdings, the marginal value ' 
-. 

products o f  biochemical i nputs and machi ner ies are greater 

than t h a t  i n  the other two s ize categories. On the other 

hand, the MVP of labour i s  comparatively higher i n  medium 

holdings. The MVP of land favours the large holdings f o r  

c u l t i v a t i n g  HYVs, which i s  equal t o  Rs.14.41. 

Seasonwise marginal value product o f  the inputs reveal 

t ha t  land can provide more t o  the t o t a l  product i n  Mundakan 

Season than the other two seasons. But the marginal value 

product of labour i s  comparatively higher i n  V i r ippu Season 

(1.42) whi le  t h a t  o f  biochemical inputs i s  higher i n  Punja 

Season. 

6.8 Costs and Returns o f  Coconut Cu l t i va t ion  

A comparative analysis on the cost  and r e t u r n  o f  

h igh y ie ld ing  va r ie ty  and loca l  va r ie ty  o f  coconut i s  made 

w i t h  the he lp  of Table 6.15. Average cost  per palm i S Rs.5.64 

more fur HW of coconut than t h a t  for  l oca l  var iety.  It i s  

Rs.127.21 f o r  HYV and Rs.121.57 f o r  Local Var iet ies.  



Table 6.1 5 

Average Costs and Returns of Coconut. 
HW and LV 

~ - 

Source : Computed from Priman/ Data. 

t 

No. 

1. 

2. 

3. 

4. 

Table 6.16 

Average Costs and Returns of Coconut in different Panchayats 

Item 

Averae Cost/ Palm ( Rs. ) 

Average Nuts/Palm 

Average Returns/Palm ( Rs. ) 

Average Returns over Cost/Palm (Rs.) 

Source : Computed from Primary Data. 

Panchayat 

Vadakke kad 

Punnayurkulam 

Mala 

Annarnanada 

Mathilakam 

S.N. Puram 

Adat 

Ayyanthole 

Wadakkancherry 

Velur 

HW 

127.21 

128.00 

711.67 

584.46 

l 

LV 

121 .S7 

106.00 

624.52 

502.96 

Average 
Cost/Pal m 

(Rs.) 

HW 

45.66 
- 

129.00 

90.93 

208.82 

139.77 

140.09 

152.62 

151.24 

125.42 

LV 

125.31 

104.52 

121.48 

124.16 

127.18 

141.47 

111.77 

125.72 

117.70 

120.99 

Average 
Nuts/ Palm 
(5.) 

HW 

100 
- 

100 

99 

114 

153 

99 

196 

135 

120 

LV 

110 

79 

84 

93 

103 

96 

119 

154 

113 

108 

Average 
Returns/Palm 
(5.1 

HW 

600 

600 

578.25 

715.92 

888.20 

559..09 

1134 

828 

720 

4 

Average 
Returns over 

Cost/Palm( Rs.) 

LV 

631.23 

523.25 

474.10 

585.22 

644.58 

596.34 

613.01 

908.85 

667.91 

660.65 

HW 

554.34 

471.00 

487.32 

507.10 

748.43 

419.00 

981.38 

676.76 

594.58 

LV 

505.42 

418.73 

352.62 

461.06 

517.40 

454.87 

501.24 

783.13 

550.21 

539.66 



The annual y i e l d  from h igh y i e l d i ng  va r i e t y  o f  coconut 
nub 

i s  128 per palm whereas i t  i s  1 0 6 ~ F e r  palm f o r  l o c a l  var ie ty .  
A A 

A1 so the  gross i ncome per palm i S greater f o r  HYV (~s.711.67) 

whi le i t  i S only Rs.624.52 per palm f o r  local variety. The b e n e f i t  

cost  r a t i o s  worked ou t  f o r  HYV and LV o f  coconut are 5.59 and 

5.14 respect ively.  

Returns over costs per palm i s  Rs.584.46 f o r  HYV 

which i S Rs.81.5 more than t h a t  f@-?~'- l oca l  va r ie ty  o f  coconut. 

Table 6.16 gives costs and re turns o f  High Y ie ld ing  

and Local Var ie t ies  o f  coconut i n  d i f f e r e n t  Panchayats. From 

Punnayurkul am Panchayat, the c u l t i v a t o r s  o f  h igh y i e l d i n g  

va r i e t i es  o f  coconut happened t o  be absent i n  our sample. 

The average cost  per palm i s  greater f o r  HYVs i n  Mala, 

Mathi l akam, Adat, Ayyanthol e, Wadakkancherry and Ve1 u r  

Panchayats and t he  average y i e l d  per palm i s  a lso greater i n  

these Panchayats except i n  Adat. The average annual y i e l d  

per h igh y i e l d i ng  palm ranges from 99 i n  Annamanada and Adat 

Panohayats t o  196 i n  Ayyanthole Panchayat whi le  t h a t  o f  l o c a l  

va r ie t ies  rnges from 79 i n  Punnayurkulam Panchayat t o  154 i n  

Ayyanthol e Panchayat. Accordi ngl y the  gross re turns showed 

f l u c t a t i  ons i n these panchayats. 

Net r e t u r n  from HYV patmsis the maximum i n  Ayyanthole 

Panchayat (Rs.981.38 per palm) and minimum i n  Adat Panchayat 



(Rs.419 per palm). But the r e t u r n  from l oca l  va r ie ty  palms 

var ies from the  minimum o f  Rs.352.62 per palm i n  Mala Panchayat 

t o  the maximum o f  Rs.783.13 i n  Ayyanthole Panchayat. 

6.9 Returns t o  Scale and E l a s t i c i t i e s  o f  output - A comparison 

6f HYVs and LVs o f  Coconut 

Table 6.17 gives the re turns t o  scale and e l a s t i c i t i e s  

o f  output w i t h  respect t o  the inputs, number o f  palms, labour 
.. - 

days and biochemical inputs. O f  these inputs, considered 

number o f  palms i S found t o  be h igh ly  s i g n i f i c a n t  a t  5 percent 

leve l  i n  determining the value o f  gross output o f  both high 

y i e l d i ng  and loca l  va r i e t i es  o f  coconut. The other two inputs  

are no t  s i g n i f i c a n t  i n  the case o f  HYVs whi le they are less 

s i gn i f i can t  (25% l eve l  ) i n  determining the output o f  LVs o f  

coconut. 

However, the overal l sign i f icance o f  the production 

funct ions f i t t e d  by using these three inputs i s  h igh which 

i s  evident from the high R 2  values f o r  both HYV and LV. . 
( R 2  = 0.85 f o r  HYV and 0.89 f o r  LV). 

Returns t o  scale f o r  HYV and LV o f  coconut are 0.91 

and 0.99 respect ively,  both ind ica te  decreasing re tu rns  t o  

scale. Thus i t appears t h a t  under the e x i s t i n g  farm management 

p r a c t i  ces , coconut product i  on i S no t  amenabl e t o  the economies 

of scale. 



Table 6.17 

Returns to Scale and Elasticities of output 
with respect to various inputs in Coconut Cultivation 

* Significant at 5 % level. 
** Significant at 25% level. 

Source : Computed from Primary Data. 

Var lety 

HW 

LV 
J 

Table 6.1 8 

Returns to 

Scale 

0.91 

0.99 - 

Elasticity of output with respect to 

Marginal Value Product of various lnput items 
HW and LV of Coconut 

No. of Palms 
(x l  ) 

0.86' 

0.85' 

Source : Computed from Primary Data 

Labour 
(Q) 

0.07 

0.08" 

No. 

1. 

2.  

3. 

Biochemical 
Inputs (x3 ) 

-0.02 

0.06** 

Items of Input 

No. of Palms (X, 1 
Labour days (3) 
Cost of biochemical inputs (X,) 

Marginal Value Product (MVP) (Rs.) 

HW 

48.86 

4.67 

-0.58 

LV 

160.37 

17.77 

5.92 



6.10 Margi na1 Val ue Product o f  Inputs 

The marginal value products calculated f o r  the inputs, 

number of palms, labour days and biochemical inputs are given 

i n  Table 6.18 

With respect t o  the number o f  palms, the marginal 

product of local  var iety of coconut i s  higher than t h a t  o f  

- - HYV. It i s  48.86 f o r  HYV and 160.37 fo r  LV. Also the 

marginal value products re la t i ng  t o  the other two inputs are 

higher f o r  local  variety. The ef f ic iency fo r  u t i  1 i sation 

o f  the inputs i s  lower f o r  HYVs and i t i s  the lowest wi th  

respect t o  the biochemical inputs. 

Thus the average return per palm over variable cost 

for HYVs o f  coconut i s  greater than tha t  f o r  LVs. But returns 

t o  scale worked out  from the production function f o r  HYVs i s  

comparativey lower. This i s  because o f  the fac t  t ha t  the 

considered i nputs could determine 81 percentage o f  gross output 

i n  the  case of HYV while i n  the model f i t t e d  fo r  LVs, i t  could 

determine 85 percentage o f  gross output. As a resu l t ,  the 

marginal value products of a1 l inputs are greater f o r  LVs. 

6.11 Concl usion 

I n  paddy cu l t i va t ion ,  though the average gross 

returns per hectare i s  higher from HYVs, i t s  net returns per 

hectare i S lower. This i S because o f  the higher cost incurred 



i n  t he  c u l t i v a t i o n  o f  h igh y i e l d i ng  var ie t ies .  As a r e s u l t  

re turns t o  scale worked f o r  HYVs by considering the inputs  

1 i ke 1 abour , l and, biochemical inputs and machi ne r i  es i S 

s l i g h t l y  lower' than t h a t  f o r  LVs. O f  a1 l these inputs,  the 

e l a s t i c i t y  o f  output w i th  respect t o  land i S higher f o r  HYVs. 

Sizewise analysis o f  HYVs reveals t h a t  the net  re tu rns  per 

hectare i S comparati vel y h i  gher from 1 arge h01 d i  ngs. It 

supports the  higher re turns t o  scale o f  l a rge  holdings. Land 

i s  more s ign i f i can t  i n  determining the HYV output i n  'small ' 

and la rge  holdings. The c u l t i v a t i o n  o f  HYVs i n  Punja season 

provides comparati vel y higher net  returns. But i t s  re turns 

t o  scale worked out  from the re la ted  production funct ion i s  

comparatively lower. This i s  due t o  the reason t h a t  the 

coef f ic ient  of determi naton o f  the model f i t t e d  f o r  Punja Crop 

i s  0.81 which i s  r e l a t i v e l y  lower than t h a t  i n  other two 

seasons. The marginal value product o f  labour, computed f o r  

LVs i s  comparatively greater whereas t h a t  o f  land and 

biochemical inputs  are higher f o r  HYVs. 

I n  coconut cu l t i va t i on ,  annual y i e l d  o f  HYV per palm 

i S greater so t ha t  i t l s  net  re turns per palm i S a1 so greater. 

But t he  corresponding functional analysi S doesn't favour t h i  S 

r esu l t ,  because about 20% o f  output o f  HYVs i s  determined by 

some other factors t h a t  we d i d n ' t  take i n t o  account. 
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CHAPTER 7 

SUMMARY AND CONCLUSION 

Dynamlc changes have taken place in Indian Economy with the introduction of 

new strategy in mid-sixties. These changes are one of the most important forces whlch have altered 

the structure of the agricultural production process. Both the physical and value productivities have 

changed due to the adoption of modern practlces. Technoiogical change in agriculture can be 

classified in to two - labour augmenting changes and land augmenting changes. Labour augmenting 

changes result In an increase in the marginal physlcal productlvity of labour by the introduction of 

machines in farm operations and land augmenting changes consist of introduction of improved 

inputs whlch increase the marginal yield of cultivated areas. 

The adoption of new or modern innovations is a complex process which is 

governed by many socio economic factors related with the adopters. The essential components of 

such techniques Include use of improved variety of seeds, fertilisers, assured irrigation water, 

pesticides and improved implements. 

Agriculture occupies a significant position in the Indlan economy as well as in 

the state economy. Total food grain production in the country showed a sharp increase over the 

last three decades as a result of new strategy adopted in mid sixties. But in the state economy, food 

grain p iodG:~ ;  showed a marked negative growth. This is due to the drastic decline in the area 

under rice which is the most important food crop in our state since 1975-76. But the productivity of 

rice has been considerably increased from 1243 kglhectare in 1965-66 to 1942 kglha in 1990-91. So it 

can be argued that the increase in productivity was the result of adoption of improved practices in 

farm operation. The indisjenous use of modern inputs and adoption of new farm practices result in 

agricultural growth within the land constraint. 

Thus the questions arise at this point are: 'whether the farmers have used a right 

compos;l:c, 6: ;he complimentary inputs with HW seeds to utilise effectively the potentials of the 

new technology?' and 'if not, what are the factors that have been restricting farmers from doing 

so?' The question such as What is the efficiency of resources used in the production process in 



determining the total output?' Is also relevant In this context. A deep attempt has not been made so 

far In Kerala Agriculture regarding these questions. 

So , with a view to answering these questions we set certain speclflc obJectlves 

such as: ( 1 )  to discuss the extent and magnitude of HW technology that has been adopted In 

agriculture (2) To measure the lntenslty of adoption of various Improved farm practlces and their 

combinations based on sample (3 )  To analyse the Impact of soclo economic factors on the level of 

technological adoption and (4) To examine the Impact of modern technology on resource-Use 

efflclency. 

. - The firs! objectlve has been fulfilled wlth the help of secondary data. The extent 

and magnltude of HW technology In agriculture have been examined uslng simple analytical tools 

llke ratlo, Index, coefficient of varlatlon and compound growth rate. The other four objectlves have 

been analysed on the basls of prlmary data collected from Thrlssur Dlstrlct which Is specially featured 

by Its Kole lands. Also there Is exlstlng trlpple cropplng farms In the district. The sample Is collected 

from ten panchayats In five blocks (two panchayats from each block) by multistage random sampling 

method and the study Is concentrated on two Important crops In the distrlct paddy and coconut. 

The lntenslty of adoptlon of various improved farm practices has been measured 

by calculating the Adoption Index (AI) of area and acceptance. Regarding the third objectlve, in our 

sample, since HWs are widely accepted only In paddy cultivation, the present study Is concentrating 

on the socloeconomlc factors which determine the adoptlon of HWs of paddy by the farmers. This 

IS analysed by fitting Llnear probablllty Model (LPM) In which the dependent variable Is treated as 

qualitative. Also weighted least square (WLS) procedure In LP,%; has been used to obtain more 

reliable results. For examlnlng the Resource-use efflclency In agriculture, cobb Douglas Production 

function has been fitted. This model has helped to estimate the elastlclty of output wlth respect to 

each input and thus the Marginal value products (MVP) of each resource. 

7.1. Summary of findlnQs 

The dlscussion on the extent and magnltude of different components of HW 

technology In Indian and State agrlculture has provided the kI:ci+:ng results. 

The HW seeds have played a vital role In the development of lndlan a Q l l ~ ~ l t ~ l e .  

The percentage of HW area of paddy to total paddy area has Increased from 2.52. In 1966-67 to 67.94 



In 1993-94. But In the state, area under HW has Increased from 136.13 thousand hectares in 1969-70 

to 282.21 thousand hectares in 1979-80. However, the area has decllned since then to 174.45 thousand 

hectares by 1994-95. HWs of paddy area accounted fer enly 15.57 percent of total area In 1969-70 

increased to 35.58 percent by 1979-80. But it declined to 26.68 percent by 1989-90. Slnce then, It 

showed an accelerating trend. The Productlvlty of HW paddy has increased from 1798-02 Kg per 

hectare in 1969-70 to 2019.13 Kg per hectare In 1994-95. While Thrlssur Dlstrlct showed a negative 

compound growth rate In HW area durlng 1973-74 to 1982-83, Its productivity showed positive growth 

rate. Durlnq the succeedlng perlod, both area and productivity showed posltive growth rates. 

In India, minor frrigatlon schemes have a major thrust on the Irrigation . - potential 

and its utilisation. In the state, the chlef sources of Irrigation are canals, tanks, wells and llft irrigation, 

The thrust upon canal irrigation has decreased by 47.61 percent over the perlod from 1969-70 to 

1992-93. At the same time, the net Irrigated area under tanks and wells has increased from 77.5 

thousand hectares to 114.1 thousand hectares. The total net irrigated area in the state has increased 

marginally from 315.9 thousand hectares to 334.5 thousand hectors during 1969-70 to 1992-93. The 

growth rate of gross Irrigated area In Thrissur Dlstrlct durlng 1977-78 to 1994-95 was 0.62 percent per 

annum, whlch was lower than that for state (0.79 percent). 

Consumption of fertilisers In lndla showed positive growth rates. In the state, fertiliser 

consumption showed an upward trend and faced annual fluctuz:?ons in the succeeding perlods. 

An increase In annual rate of growth In consumptlon of potash during the recent years Is awelcome 

change. But in the district, percentage of fertiliser consumptlon to state consumptlon has decreased 

durlng the last two decades. 

The pace of mechanisation gathered momentum as Is evident from the Increase 

in the number of oii engines wlth pump sets for Irrigation, tractors, operated tube wells, harvesters, 

threshers etc. But In Kerala, mechanisation In agriculture has been slow. Tractors have become 

more popular in ploughing the farms. Now it could be seen that the use of other machineries like 

harvesters and threshers has been increasing In the State. The same pattern of growth In the use of 

machlnerles could be seen in the district. 

In India, the consumption of pesticides has Increased by 20 percent over the last 

decade. State's share of pesticide consumption has decllned from 1.68 percent in 1985-86 to 0.87 

percent In 1994-95. However, the State government has inltlated different schemes for the 

development of crops. 



The notable increase in production and productivity of food grains since mid sixties 

have been attained through the modern scientific farm practices. The growth of the selected indices 

of scientific agriculture In the country indicates the favourable movement of agricultural sector 

towards the modern practices. 

Paddy, coconut, arecanut, tapioca, rubber, banana, cashew nut and pulses are 

the main crops cultivated in Thrissur District. The most important crop in the district is paddy. Three 

crops namely Virippu, Mundakan and Punja are raised in certain areas of the district in a year. Coconut 

is an important cash crop which can be considered as a dryland crop. However, paddy and coconut 

are the main crops cultivated in the sample area (selected blocks) and also by the sample households. 

Paddy is cultivated among Vlrippu, Mundakan and PunJa in which the proportion of gross area in 

PunJa season is higher than that in other two seasons. Also the productivity of paddy in PunJa crop 

is relatively higher and it is the highest among small farms. 33.57 percent of the sample farms have 

incurred loss in paddy cultivation and majority of the loss incurring farms come under the Mundakan 

crop. in the case of coconut, density of cultivation is in the range of 25 to 150 palms per acre in 

which the majority of the farms come under the density range of 50 to 100 palms per acre. Annual 

productlvlty of coconut In 77 percent of the farms Is between 70 to 130 nuts per palm. Compared to 

paddy cultivation, profitability of coconut is high and thus most of the sample cultivators compensate 

their loss or low profit In paddy cultivation through coconut cultivation. 

It could be noticed that even though the small holdings and meagre resources 

are common features of Kerala agriculture, increase In yield during a short period can be brought 

about by HW seeds. In the present study, 85 percentage of the paddy cultivators have adopted 

HWs which covered 86.04 percent of the gross area under cultivation. Sizewise indices show that 

the adoption is higher in large holdings while seasonwise indices give the result that it is higher 

under Punja crop. Regarding feriilisers, most of the sample cultivators have adopted the dual strategy 

of using both organic and inorganic manures. The adoption index of area for fertilisers is 96.48 

percentage. Among three crops, only Punja crop comes under the irrigation practice. In our sample, 

only 36.43 percent of farms belong to this category which constitute 38.79 percent of the total area. 

Also it is found that tractors and tillers are being widely spread among the farmers. 96.43 percent of 

the farms have used tractors or tillers for ploughing, out of which 7.06 percentage have used harvesters 

while 34.12 percentage have used threshers. The other commonly used machineries are electric or 



diesel pumps for Irrigation and hand pumps for spraying insecticides. It could be found that 92.62 

percent of gross area have come under the use of insecticides. None of the farmers has adopted 

biological methods to control the insects because of the higher cost of its execution. 

Adoption of different combination of modern inputs give the following results. 

Most of the HW adopters have used fertllisers (96.56%). A few of the HW adopters (4.23%) haven't 

used any of the machineries for farm operations. Also it Is revealed that 8.45 percentaqe of the HW 

adopters have not used insecticides. The entire package of modern practices including HW, irrigation, 

fertilisers, machineries and insecticides is adopted in only 33.83 percentage of the total farm area 

under study. Since the adoption of irrigation practices is confined only to PunJa culttvation, the 

intensity of adoption of other inputs could not be assessed along with irrigation. So the adoption 

Index of area Is calculated by considering all other inputs except irrigation which is equal to 77.33 

percentage. 

The adoption level in coconut cultivation is assessed by considering exclusively 

the adult palms. High Yielding Varieties of coconut are adopted by only 23 percentage of the sample 

cultivators. At the same time, irrigation practice is adopted by 86 percentage of the farmers and 58 

percentage of the farmers have used fertilisers. Adoption level is the least for machineries (12 %) 

and 30 percent of the farmers have used insectrcldes. Adoption index for combined practices reveal 

that 8 percentage of the HW adopters have not used fertilisers and 14 percent of the cultivators 

have accepted the input package of HW, irrigation and fertilisers. Also a few of the HW adopters (6 

%) have used insecticides. 

Weighted Least Square procedure in LPM gives more significant results in the 

analysls of the lmpact of socioeconomic factors on HW adoption. Educational status of farmer, 

farm slze, per capita lncome of the farm household and farm lncome are more or less slqnificant 

and positively related to the adoption level. 

In an attempt to identify the problems faced by farmers, it is found that their 

main problem which hinders the cultivation process in Mundakan and PunJa season is the non- 

availability of irrigation, The most severe problem In paddy cultivation is the non-availability of 

efficient labourers at various stages. Another problem faced by the farmers is the lack of proper 

guidance for uslnq the inputs. 



Analysis of the costs and returns from paddy cultivation brings out the followlng 

results - Average cost per hectare of HWs of paddy (Rs.17,486.66) is greater than that of  LVs 

(Rs.10,501.91). Also the gross returns per hectare from HWs is greater than that from local varieties 

because of  the higher yleld of HWs. But average net returns per hectare of HWs is less than that of 

LVs implies that the cost for HWs is higher compared to that for LVs. Sizewise analysis of HWs 

reveals that the average cost per hectare of small holdings Is the largest and that of large holding Is 

the smallest. As a result, the net returns from large holdings is the largest and that from small 

holdings Is the smallest. This supports the average yield level of these size categories. Also It is 

found that the net returns per hectare from Punja crop is the highest corresponding to its higher 

yield level. 

Cobb-Douglas Production function fitted for analysing Resource-use Effic!ency 

provides the followlng results. The resources like land, labour, biochemical inputs and machineries 

are significant in determinlng the gross value of HW output. But in the case of local varieties, 

biochemical input is not statistically significant. All of the inputs except machineries show positive 

relationship with the value of output for high yielding as well as local varieties. This is because, a 

smaller rental cost of machineries can provide an increase in the gross value of output. It is noted 

that returns to scale for HW (0.997) Is slightly less than that for LV (1.095). it supports the lower net 

returns per hectare from HWs. The elastlclty of output with respect to land is higher for HWs where 

as that with respect to labour is higher for LVs. Slzewise analysis of HWs reveals that returns to scale 

from large holdlngs is comparatively hlgher (1.22) and It is the lowest in medium holdings (0.763). 

The validity of  the result obtained for medium holdings is comparatively lower due to the reason 

that the coefficient of determlnatlon of the corresponding model Is only 0.41. Unllke other size 

categories, In large holdlngs, output bears a negative relationshlp with the input, land which shows 

an inverse relationship between these variables. Seasonwise analysis for HWs reveals that the 

returns to scale from Vlrlppu and Mundakan crops Is hlgher than that from Punja season. it is 

against the result of hlgher net returns from Punja cultivation. This result could be explained on the 

basis of comparatively lower coefficient of determination of the model fltted for PunJa crop. 

The marginal value products worked out for land and blochemlcal Inputs favour 

HWs while that for labour Is higher for LVs. Sizewise figures of MVPs show that the MVP of biochemical 

inputs is greater In small holdings while that of labour and land are hlgher In medium and large 



holdings respectively. Also the MVP of land Is higher In Mundakan season. In Vlrlppu and Punja 

seasons, the MVPs of labour and biochemical Inputs respectively are the highest. 

In coconut cultivation, number of palms is highly significant in determining the 

value of gross output of both HWs and LVs. The other two inputs, labour and blochemical lnputs are 

not slqnlficant In the case of LVs. Under the existing farm management practices, coconut production 

is not amenable to the economies of scale (returns to scale for HW = 0.91 and that for LV = 0.99). 

The marginal value products of all inputs are hlgher for local varieties of coconut. 

7.2 Recommendations 

In certaln regions of the dlstrlct, Vlrippu crop is not cultivated due to severe flood. 

Mundakan cultivation Is risky because it exclusively depends upon rain which is uncertain during the 

season. However, PunJa season is more suitable for paddy cultivation if adequate irriqaiton facilities 

could be provided. According to the farmers, the attack of pests and insects is comparatively smaller 

during punJa season. So the productlvlty of Punja crop is high and Its operation cost is low. So by 

spreading Punja cultivation in the district, the productivity of paddy in the district could be Increased. 

Measures should be taken to adopt effective machlneries at various stages of 

farm operatlons so that total cost could be reduced and thus the labour problem could be solved to 

a certain extent. 

Even though all resources like labour, land, biochemical inputs and machineries 

are significant in determining the gross output, the marginal value products of these inputs are 

comparatively unfavourable. This may be due to two 'reasons. First, the gross value of output is 

lower compared to the cost of inputs. Second, excessive use of biochemical inputs like fertlllsers 

and insecticides reduces the productive efficiency of plants. So effective management of available 

resources is very much needed and suitable measures should be taken by the Government In favour 

of cultivators In order to increase production and to make it profitable. 

Since the marginal value product of land Is relatively hlgher, land should be utilised 

at Its maximum level so as to Increase the production. So effective measures should be taken to 

sustain the cultivable paddy land and to prevent the conversion of land for other purposes rather 

than cultivation. And adequate measures should be adopted to make use of the fallow lands. 



Most of the farmers are unaware of using inputs In the proper manner. So Intensive 

training and proper guidance should be given to promote the effective utilisation of resources. 

With the introduction of Panchayatl Raj System in the country, the 

GramaPanchayats have been given adequate powers to formulate and implement development 

plans for the areas they represent. 50 the Panchaysts should plan their development activities on 

scientific lines by linking the state agricultural policies and activities of Agricultural Universities. 

Thus by the adoption of afore cited measures and also by the joined venture of 

the Government Institutions and the farmers, we can improve the agricultural production and 

productivity levels in the district. 



A P P E N D I C E S  
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APPENDIX I V  

DEPARTMENT OF ECONOMICS 

UNIVERSITY OF CALICUT 

Determi nat ion and Impact of Modern Technological Adoption i n  Agri cu l  ture:  

A Case Study o f  Thr issur D i s t r i c t  

1.  Block : 

(QUESTIONNAIRE 

Panchayat: Ward: House No: 

2. Name o f  the Head o f  t h e  Family : 

3. Rel ig ion and Caste 

4. Family Par t i cu la rs  : 

5.  Deta i l  S o f  Paddy Cu l t i va t i on  : 

(A) Cul t iva ted Area under Paddy : 

Income 

B. So i l  Preparation : V M P 

Mar i ta l  
Status 

Level of 
Education 

( i  ) Ploughin Method used 
(Tractor  3 T i l  1erITradi  t i ona l  ) : 

Occupation Age 

V I R I P P U  

( i  i ) Source o f  Machi nery . 
( h i  redlowned) 

Sex No. 

HY V 

Name Of 
Member 

PUNJA 

HY V l I LV 

MUNDAKAN 

LV HYV LV 



( i i i )  If hired,  how many hours ? 

(i v) Cost of ploughi nglhour 
( i n c l  udi ng h i r i n g  charge) 

(v)  Do you p re fe r  new machineries t o  
t r a d i t i o n a l  Method ? YesINo. 

G i  ve reasons. 

C. Type o f  Seeds used :- 

( i )  Name o f  the  brand 

( i i i )  Durat ion 

( i v )  Source o f  Seed (OwnISeed Farm/ 
Community NurseryIAgri  . Dept/ 
Other sources) 

( v )  Quan t i t y  o f  seed used per Acre 

( v i  ) Nature o f  sowing (Dry sowing/ 
Seed1 i ng N j a t tady  ) 

( v i  i )  Cost o f  SeedIAcre 

( v i i i )  Do you p re fe r  HYV t o  LV,Yes/No 
G i  ve reasons. 

D. F e r t i l i s e r  App l ica t ion : 

( i  ) Quan t i t y  o f  F e r t i l i s e r  used 
( KgIAcre ) 

: HYV 

ORGAbi I C INORGANIC 

Cow-dung 

V M P 

N 

P V M P  

Compost 

V M P 

P 

V M P  

Others 

V M 

K 

V M P  

Paddy Mixture 

V N P  



(i i ) Cost per acre 

( i i i )  Which type o f  f e r t i l i s e r s  do you prefer?  Why? 

E. Plant  Protect ion : V M P 

ORGAN I C 

( i  ) Quant i ty  o f  insect ic ides/  
Pesticides used: 

Cowdung 

V M P  

INORGANIC 

( i  i ) Cost o f  I n s e c t i c i  deslpesti  c i  des 
used. 

N 

( i i i )  Source o f  sprayer (hiredlowfled) : 

Compost 

V M P  

( i v )  I f  hired, h i r i n g  charge per hour: 

Others 

V M 

(v)  Whether you use weedicides? 
Yes/No. I f  Yes, Quant i ty  used : 

Paddy 
1% xture  

V M P 

P 

P V M P V M P V M P  

) Cost o f  Weedicides 

K 

1 

F. I r r i g a t i o n  : 

( i  ) Source of i r r i g a t i o n  

( i i )  Cost o f  I r r i g a t i o n  

( i  i i )  Whether you use o i l  engines1 
e l e c t r i c  motors ? 

G. Harvesting : 

(i ) Harvesting method used ( t r a d i  t- 
iona l  /machi ne r i  es) 

( i  i ) Cost of harvest i  nglacre 

( i  i i ) Source o f  machi ner i es 

( h i  redlowned) 
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( i v )  I f  hi red,  how many hours used? : 

(v)  H i r i n g  charge per hour 

( v i  ) Do you prefer  machineries t o  
t r a d i t i o n a l  methods. Why? 

H. Threshing : 

( i )  Threshing method used 
(Trad i t iona l  I ~ a c h i n e r i e s )  

(ii ) Cost o f  threshing 

( i i  i ) Source o f  threshers (h i red1 
owned) 

( i v )  I f  hi red,  how many hours used : 

( v )  H i r i n g  charge per hour 

( v i )  Do you prefer threshers t o  
t r a d i t i o n a l  methods. Why? 

I. Labour used : 

( i )  Type o f  labour used (h i red1  
f ami l y l abour ) 

( i i )  No. o f  labourers used i n  each stage : 

S1 . 
No. 

1. 

2. 

3.  

4. 

5. 

6 .  

7. 

8. 

9. 
10. 

Total l abour hours 
Nature o f  Work 

So i l  Preparation 

Sowing 

Transplanting 

watering 

Weedi ng 

Henuring 

Spraying 

Harvesting 

Threshing 
Post harvest ing 

operations. 

No. o f  Labourers 

M 

V M P 

M 

V M P V  

F 

V M P  

F 

M P  



( i  i i )  Labour Cost per Hour M F 

J. Y ie ld  and Income : V i Y  P V I Y  P 

( i )  Y i e l d o f g r a i n  : HYV LV 

( i i )  Market p r i c e  o f  g r a i n  

( i  i i ) Inco~ne per Acre 

( i v )  Y i e l d  o f  hay 

( v )  Market p r i c e  o f  hay 

( v i )  Income from hay 

K. Subsidy: 

( i  ) Hode o f  subsidy (Cashlk indlboth)  : 

( i  i ) I f  i n  cash, how many rupees f o r  each purpose : 

( i i i )  If i n  k ind,  what i s  t h e  nature? : 

S1 .I\o. 

1. 

2. 

3. 

4. 

5. 

( i v )  Which type o f  subsidy i S 

des i rab le  Why? 

L. C red i t  : 

Purpose 

( i  ) C r e d i t  avai l e d  f o r  each purpose : 

Amount (Rs.) 

S1 . 
No. 

l .  
2. 

3.  

4. 

5. 

L"\ 

Purpose 

.. 

I n t e r e s t  
Rate 

Source o f  
c r e d i t  

Per iod o f  Loan Amount 
Obtai ned(Rs. ) 



M. Whether Agrocl i n i  CS he1 ped : 

(i To reduce the  a t tack o f  pests/ 
d i  seases : : Yes/No 

( i i  ) To reduce t he  in take o f  
pest ic ides : Yes/No 

N. Major const ra in ts  experienced i n  paddy cu l t i va t i on :  

( i  I n  r e l a t i o n  t o  l and 

( i i )  I n t h e a v a i l a b i l i t y o f  
i r r i g a t i o n  f a c i l i t i e s  

( i i i )  I n  the a v a i l a b i l i t y  o f  
f i nanci a1 support 

( i v )  I n  the a v a i l a b i l i t y  o f  inputs  
(seeds, f e r t i l i s e r s ,  
iasect ic ides)  i n  t ime 

(v )  I n  ge t t i ng  adequate i nformat- 
i on  about new technology 

( v i )  I n  ge t t i ng  machineries i n  t ime : 

( v i  i ) I n  ge t t i ng  e f f i c i e n t  labourers 
i n  various stages 

( v i  i i ) I n  s to r ing  and exchanging the 
grain. 

( i x )  I n  ge t t i ng  reasonable p r i c e  : 

6. Detai 1s o f  coconut c u l t i v a t i o n  

A. Area under cu l  t i v a t i o "  

HYV 

I r r i g a t e d  

LV 

Uni r r i ga ted  I r r i g a t e d  Uni rri gated 
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B. Total production per year (Nos): 

C .  Market p r i c e  o f  coconut 

HYV 

D. Total income from coconut 

I LV 

( i  P1 oughi ng method used 
(Tractor IT i  l l er/Tradi ti onal ) 

(i i ) Cost o f  ploughing 

( i  ii ) Source of machinery (h i red1 
owned) 

( i  v) If hired,  how many hours ? 

( V )  H i r i ng  charge per hour 
i nc l  udi ng l abour cost  

F. Manuring and T i l l a g e  

(1  Manures used :- 

- p 

QUANTITY OF MANURES USED (Kgs) 

( i  i ) cost  of organic manures per Kg. 

( i  i i ) Cost o f  inorganic manures per Kg. : 

Organic 

( i v )  Whether you th ink  inorganic 
manuring i s  be t t e r  than the 
other? Why? 

Inorganic 

Green Manure K N Cowdung Compost P Others 



G. I r r i g a t i o n  : 

( i  Source o f  i r r i g a t i o n  

( i i )  C o s t o f i r r i g a t i o n  

(i i i ) Whether you use o i l  engine/ 
e l e c t r i c  pump ? 

H. Type of seeds used :- 

(i Name o f  the brand 

- - 
( i i i )  Duration f o r  t he  f i r s t  

y ie ld ing.  

( i v )  Source of seed (OwnISeed Farm/ 
Communi t y  NurseryIAgri .Dept/ 
other source) 

(v )  Cost o f  seed HYV LV 

( v i )  Whether you p re fe r  HYV? Why ? : 

I. Palm Protect ion : 

( i  Quan t i t y  o f  i nsect i  c i des l  
pest ic ides used per palm. 

( i  i ) Cost o f  i nsec t i c ides1  
Pesticides used. 

( i  i i ) Source o f  Sprayer (h i red/  
owned) 

( i v )  I f  hired, h i r i n g  charge 
per hour. 

( v  No. o f  hours used 

( v i  ) Whether any o f  your palm had 
destroyed dur ing 1 year ? 
(YesINo). I f  Yes, No. o f  
pal m destroyed 

Reasons 

J. Harvesting : 

( i  ) Method used (Trad i t iona l  / 
Machi ner i es 



( i  i ) Source o f  machi ner ies 
( h i  redlowned) 

( i i i )  No. o f  hours used 

( i v )  I f  hired,  h i r i n g  charge per 
hour. 

K. Labour used : 

( i  Type o f  labour used (h i red/  
f ami l y l abour ) 

( i  i ) No. o f  labourers employed f o r  
each work. 

( i  ii ) Labour cost  per hour M F 

No. 

1. 

2. 

3. 

4. 

5. 

L. Subsidy : 

( i  Mode of subsidy (Cashlki ndlboth): 

Nature o f  Work 

P1 oughi ng 

Manuring & t i l l a g e  

Watering 

Harvesting 

Post harvest ing 

( i  i ) I f  i n  cash, how many rupees 
f o r  each purpose : 

( i i i )  I f  i n  kind, what i s  the 
nature ? 

No. o f  Labourers 

S1 .No. 

1. 

2. 

3. 
4. 

M 

Total Labour Hours 

F M 

Purpose 

F 

Amount (Rs. ) 



(iv) Which type of subsidy i S 
desirable and why ? 

M. Credit : 

(i Credit avai led for each purpose : 

N. Major constraints experienced in 
coconut cultivation 

(i In the availability of 
irrigation facilities. 

S1. 
No. 

(ii) In the availability of inputs 
(seeds, fertilisers, 
insecticides) . 

Purpose 
Source f 
credit 

(ii i ) In getting efficient labourers : 

(i v) In getting financial assistance: 

Amount 
obtained 
Rs. 

(V) In getting adequate information 
about new technology . 

8. Details of other crops, if any. 

Interest 
pate 

Period of 

l oan 

S1 
No. Subsi-dy 

obtained 
Credit 
avai led 

crops Area 
Irrig. Unirri. 

Production1 
Year 
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