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INTRODUCTIOH

During the last couple of decades the global
agriculture hss uhdergcne dramatic transformestion, This
transformation in the agricultural scenario even from a
subsistence peasant ferming to its modern and technically
advanced counterpzrt {n many areas ics largely due to a
pressing need of food grains specifically to eradicate
the problem of hunger, under nutrition and malnutrition,
The tremendour pressure exerted by population growth on
arable land and the growing demend for food and agricul-
turel rav materizals are =ome of the pressing problems of
the present day world., While doing extensive farming,man
has slresdy pushed the frontier of arable land to the
limit and hence agricuitural production can only be raised
by intensification, multiplicatbon and diversification of
crops by adooting new agricultural technologyrand pracki-

. ces, In recent yesrs production of cereals has gone up

in the developing countries nontheless, the numerous quali-

tative targets =re miles ahead to be achieved.

One of the most spectacular aspects of technolo-
gical revolution in agriculture is the introduction of
High Yielding Varietier of crops vhich have since the outset
conspiﬁbusly transformed the agrarisn phenomensz in most of
the developing countries of south and south«east_ﬁsia. In

so far as the introduction of HYV seeds during early sixtees



£0, the post introduction phase highlights a discouraging
productivity pattern of the new crops specifically rice in
terms of soth absolute and relative figures, & fundamental
gues tion asrises as {o vhat precisely has been the role of
the nev seeds in minimising the long standing sociel pro-
blems ? The ansver is obviously dishecartening, for, the
introduction of HYV programme with an sdvent of & techno-
logical brezkthrough has failed to a large extent to bring
down the hunger, mslnutrition under nutrition and social
ineguality to minimum in the couﬁtry. The percapita output
has not aporeciably increesed, It has simply helped to
maintain the existing levels of production per capita
alongside the nutrition level in many states and union
territories confronting an acute sroblem of population
grovth, The new varieties have thus resulted in & change
in cropsing structure, their rotation, methods and ggricul-
tural operations, Consequent upon the advanced technology
has guickened the formation of a commercial agriculture.
The subsistence peasant farming is therefore in the process
of being destroyed with the sdvent of this new techlolog;.
This, as an attribute can be singled out so as to identify
its wide spread effect such as growth of wage labour, forma-
tion of a stratum of sgricultural lsbourers rite of large

farmers in terms of soclal importance &nd emergence of a nev

1. K Griffin(1973) . P .1 Eeono
Mecmillen, Oxford, po.46-32, 171-19%.



clase of rural elites, In turn it hss brought about a2
polarisation of social classcs ereating grester disparities
in the income of the rursl people which have in the long

run led to meny social tenszions,

The social class structure, relstion, alignment
and status have dresticelly changed with a corresponding
change in the income distr;batian. These features in rural
India are lergely due to the initrocduction of EIV crops
vhich have substituted the human labour with a high level
of farm mechanisstion., It has hovever, ultimately generated
& vast potential of human labour, surp.us in agricultural
sector thereby substantially widening the gulf of economic
inequality, regional disparity and incressing the problem
of unemployment.

There has been an interaction between the modern
agriculture and industry, the former depending on the latter
for & variety of chemical and mechanical inauts._The sub-
sidies issued by most governments in case of escential
inputs indicate the ecazpitzl intensive nature of agriculture,
This is on the other hand, an impetus to innovation diffu-
sion in agricultural sector, Inefficient too, this kind of
agriculture will not »rovide adeqguate requirements for a
sound living thereby opening an outlet of lsbour flow
from rursl to urban areas choving & rise in unoroductive
employment a= & negative symbol of social and economic

developauent,



The above discussion mostly reflects the soecial
and economic repurcussions of the introduction of High

Yiclding verieties of food crops in India,

Without going into the details of merits and
shortcomings of the HYV it would be worthvhile to study
and anelyse the diffusion pattern of the nev varietics of
rice in a micro region of the Lower Brahmsosutra valley
which has tremendous renewablie resource base and enormous

agricultural notentizl,

The study is aimed to ¢nguire into the diffusion,
gistributional and disoositional patterns of High Yielding
Varieties of rice. barring the basic objective as regards
an ascessment of the existing picture of the extent and
levels of diffusion of the HIV rice in the area under study,
several conseguent isvuﬁs and their colutions have simulta-
niously been explored, The is:-ues thus raised incopporate
as to how, wvhy and to vhat extent the diffusion has been
reflected in the severali holding strata of the rural peasan-
try. What have been the absolite and relative gain in teras
of output ? Whether the cpop is neutrel to scale or dependent

on a varietyof socio-economic and phycical innut factors ?

Before draving up the details, it will be vorth-
vhile to discuss about the conceptual frame work of a

diffusion of innovation of any natural or social phenomenon,



upon which the study is based.

_The relstive existence of phenomena over space
has always formed an exciting study for both the social
and natural scientists. For an anslyst(sz) hquever it is
the spatial/behavioural aspects of such phenomens that
standes a= the primary concern, This relationship between
man on the one hand and spsce and time on the other, if
studied in the spatio-temporal dimension (particularly
vith reference to HIV of rice) brings out the dynamics

of the spatial pattern of diffusion.

There is & groving literature concerning the
effectiveness and implementation of High Yielding Varieties
programmes, These have been carried outl by various organi-
sat.ons, but vhat seems to be lacking is, hov far such
programues hove really succeeded ? and whether they have
encouraging results particularly the support of the
peasantry ? These are in addition to the socio-cultural
varisbles that really influenfe the psychological and

effectiveness of such orogrammes in the rural landscape.

There are a varietly of phenomena whose scientific
study of diffusion is yet to be asttempted., The diffusion
of nevw technological innovation study in sgricultural sector
draws special attention to raise and improve the standard
of living in a society which is predominantly agricultural

in cheracter, Agriculture being the backbone of a countryfs



economy is also as the basic sector an indicator of the

overall soclo-economic development. The modernisation of

en agrarisn society i.e. the technological change from the
contemporary to modern can be brought about only when the
orthodox ideas, conservatism =nd superstitions, of the rural
lot are ebsolutely viped out by meanc of adequate scienti-
fic edhcation and training., The advanced techno <.y emplo=-
yed in agricultural scctor can also help to accelerate the
production and productivity of field crops to a consider-

able extent,

The main cbjective of the precent study is to
find out the pattern and extent to which the adoption
of High Yielding Varieties of rice has been diffused
among the farmers of the Lower Brahmansutrs Valliey. Second-
1y, 1t seeks an ansver gs to the distribution of outnsut
of the HIV revolution in the country side vis-a-vis the
distribution of factor markets, Thirdly an attempt has
been made to distinguish, identify and trace out the
factors which infsct constrain and encourcge their way
of acceptance., Vieved objectively, the oroblem is an
enguiry as to why some cultivators introduce latest
agriculturzl innovations such as the application of chemi-
czl fertilizers or sdvanced machineries, HYV of crops and
sc on vhile others living in the same community do not.

The answver is as simple as, the fermers mey be knowledgeasble,



socially poveriul and heving interactio§ with the techno-
logically and educetionally =dvanced communities of the
soclety. The inmmediate neighbours may be lacking these
qualities and hence fail to accept the modern agricultural
practices, Thirdly the study examines the choice of the
fermer ss an individusl among more than one option open

to him ss regards the introudction of modern inncvatidn

in his faré under the presumption that the infrastructursl
feeilties (credit, extension services, communicztion and
trensport and merket) are avallable,'the non-asveilability

of which might restrain the adontion,

Despite a variety of reasons often some casual
inferenees fre also mede a+ to the ex»ocsure of the farmer
to radio and other communication media., This will of comrse
lead us to the limitation of data and adequate informations.
Dther medis such as extencion scrvices from the personnels
of the Department of Agriculture are slso to be examined
and analysed so as to draw inference:s in viev of their
importance and effectiveness in helping the soread of di-
ffusion of a nev innovation i.e. the figh Yielding cultiva-

tion of rice,

Fourthly the cerriers and the barrier:s in the process

of diffusion of HYV rice will be identified, With a view

2. Fligel, Sen et.2l (1968), al I
Indiap farmers, HiC U, Hyderasbad 50,1~ 10.

3. Ibido 3 ppo 1 "10



to analysing the diffusion pattern of HYV rice adoption in
the various strats of the cultivating households sccording
to their socio-economle standing the fermer's socisl
aetting‘has been given due importsnce. For z better under-
standing, the social characteristics, such as age, formszl
education, literscy, nonfrrm employment of the farmer,
family size, agrarien relotion (land tenancy such as lease
in and lease out of land ete.) religious beliefs, posrition
in the soclizl ladder (such as caste) have'been analysed
and given deep incight =2s regards their role in nulling
and pashing a new agricultursl innovation i.e. High Yielding

Varietisz of rice.

In addition to the above festures in the farmers
social setiing, the most vital spectruun of the probleam is
the farm structure in terms of holdings. This aspect gives
rise to some fundamental guestions, Is it the farm size
(net) vhich stends ¢ the limiting fsctor in sdopting a
nev teehnigue of cultivation ssecifically the HiIV of crops?
is the adoption of HIV rice labour intenzive 7 Is the EXV
cultivation scele neautrai ? The mgin gim of raising these
guestions is therefore to enguire into the nature or
charscteristics of the farm setting in genersl snd the

various stratea of holding in pesrticulsr,

Fragmentation of the cultivated lend ls &lso taken

into account to determine its influence on the farmers



decision in adooting HYV crops. Meaning thereby, quite
often the large holdings are so much broken up end fra-
gmented due to the corresponding split up of extended
and large families that it poses & psychological problem
for the cultivatiom as to whether he should adopt the
same or n%t. Because there is & fear that small and
fragmented fields will stand uneconomic specially in the
intestment of costly inouts.

Other than these existing situstions arround the
fermer himself and his farm,the organisationsl fecilities
such as credit through cooperatives and banks etc. exten-
sion services, the essential inouts (water,fertilizer,
machineries) are also to be discussed. These of course
have direct impact uoon the faoruing society to have free
choice of crops for better nroduction, However, this will
enable & researcher to knovw th:t vithin on existing
environmentzal setting vh-t circumstsncesican encourage
the nevw ggricultural innovations especially the adontion
of HIV rice as well &s modern methods and practices in &

particular agrarian society.

In frct, the size of the farm holding plays vital
role as the core issue in the spre:d of HIV rice and wvhen

the latter gets magnified numerous social and agro-economic

4, See Fligel, Sen et.all.Op.cit.P. 3%
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problems crop up. The analysis will, therefore be followed
by the biasness of the spread of HY' rice cultivation to-
wards a psrticuler direction/holding size,

"¥hile analysing the socio-economic obstacles in the
diffusion of HIV rice,one gets tempted to know as to what
agro-elimatié environment & region under study comes within,
Wh:t is the average impact of the environment on the pro-
ductivity of HYV rice which is an indirect impetus to the
farming inhsbitants, Hence the surpose of the study is
also to assess gnd evsluate and to measure the imoect of
the physical surrounding in terms of the prinecipal prra-
meters, This specific attempt hes great socio-economic
relevance not only becsuse rice is the leading crop of the
arez under study but #lso because the HiVs are not very
successful over the gre.ter narts of the country orobsbly

due to the uncontrolled supply of water to the crap;

£ tudy Aresa

The present study is confined to the districts of
Gaaipara, Kémrgp and Nowgong of the Lover Brahmasputra Valley,
As a climatic region Srehmeputra Valley is unigue in itself.
It records over 400 cm. of rain foll snnuslly, The soil is
highly fertile being formed ‘by the fluvial deposits of
Brehmeputra and its tributaries, The agroclimatic conditions

have made the valley an area of monoculture of rice in vhich



11

more than 70 percent of the gross cropped ares is devoted

to this crop.

Lover brahmaputra Valley hac been celected as an
area of study primerily because of its distinct soeio-
economic and cultural charascter ( as compared to the rest
of the Velley). Heasons are meny, but sufficeit to say
thet the influx of immigrents has contributed significantly
to the complexity of sgricultursl land scape. The study
contends that the elements of the distribution of pheno-
mens are known asnd concern itself with the problem conne-

cted vith the process of diffusion of HYV riee,

The problem of the diffusion of HIV rice and its
distrioution pattern in social and economic context in
the region can also be considered as a spetisl phenomenon
vhose diffusion procegs will highligiht the various physio-
graphic, socio-economic and culturzl barriers, Since this
sort of study vwill involve data and infsrmation in a time
series and there are numerous limitstions in orocuring
them, the study about the spatial diffuéian of & nev cr¥op
in a regién is a cuwbersome task, The economic pattern
of diffusion and distribution of the cultivation of High
Yielding Varietics as reflected in the rursl farus of

5. From the point of view of the typologies of spatial di-
fiusion, two importznt aspects arise, Firstly, anything
that moves over space is carried by some agent or the
other. secondly, the rate of movement varies becsuse of
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}this area has been the focus of the study beczuse of its

physiogrephic and socio-economic personality.

Hypotheses
In
hypotheces
1.

the present work the following points and
wiil be tested:

What is the extent of distributional pattern
and dis pcsitioﬁ of the High Ylelding Verieties

" in the Lower brahms putrz Velley.

2.

3.

Se

Whether the physical attributes of the reglon
aré conducive for the diffusion and soread of
the HIV of rice in the arez of study.

Whether the socio-cultural, econounic and insti-
tutional attributes are creating barriers in
the diffusion of HYV of rice in the region.
The major csrriers and barriers of the HIV of
rice will be identified.

It vill be tested if the form size and their
fragmentation sre the limitin: factors: in the
spread of HIV of rice or whether the HYV are

peatral  to the seale and labour intensive

Whether the Lower Brahmeputra Valley has adguate
organisational facilities for the adoption of
HYV of rice.

of extranious fector acting on the direction of the way of
diffusion, The most exelting part of the problem of diffu-
sion is the stuly of both 'earriers?' and ‘barriers?’,

For detailed discussion on spatial diffusion see Adgme,

Abler =nd Gould,1971,Ihe 8ostisl Organisation, ﬁevjer*ey,
pp.389-450.
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7. Ehether the small farmers and lsndless 1aboa;r
have been deprived .f the benefits of new
seeds of rice beczuse of the grwing ineguality
in the distributional pattern of land and output.

9. Whether the farmers of the Lower Brahmaputra
Valliey are moving fromthe subsistence towords the

mnrket oriented econouy.

Plond and Design of the Study.
Data bese

The entire study is bas«<d on both the primery and
the secondsry data end information, The first few chepters
are prim=rily bssed on the secondary sources., The reportis
and Field date on the yield estimetion survey of High Yield-
ing Varieties of ride condicted by the Birectorate of
sgriculture, Covernment of iAssam have been procured. Other
relevant datz on agro-clim:tic paremeters vere obtained
froz the different govérnment sources which include the
reoords of the Indis meteorological Departument, Soll Testing
Laeboratory of the Government of Assam, In addition to these
the suthor conducted field survey in the area under review
to obts=in first hand informztions and data about soil
conditions, agricultural orugctices, levels and dynamics
of production =nd the performonce of YV of rice. & ficld
to fleld survey in the sample villages of Coalpsra =nd Kamrup
districts was conducted in the fora of structured guestionns-

ires. The schedules vere decigned at the \a;:!.l}.age end household
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levels, The basic information were collected snd plotted

on the_ village meps,

The field anc oa-the-spot collection of data by a
direct interview with the farmers of the Lower Drahmsiutra
Valley(such as the distriets of Gealpara and Kemrup) have
been executed in the followving fashion,

Juestionnaire Construction

& set of guestions bssically to know the sttitude
of the fermerc towards the practice of cultivation of
High Yielding Varieties of rice alongwith several other
circums tences of the frrmers soclo-economic setting wvere
framed, The sub-sections of the guestions were solit up

into the following areas of investipation,

(i) Sociel setting

The sociszl setting of the farmers to =dopt & new
innovation relies on a2 variety of conditions as to how
educated 2 farmer is, wvhat »nosition he occupies in the
social ladder concerning the caste, religion ete., how
extended and large a family he lives in, and hov finenci-
ally strong/stable he is, =s reflected in his dally or
monthly consumstion or income, These asspects have been
enguirec and investigated through simple and comprehenci-

ble guestions,



(ii) Holding Sigze

The land holding size of the farmers in terms of
area operated, area owned, fragmentation of fields, pattern
of land utilization-secason wise and erop wise, cropping
pattern concerning the number of crops raised in various
sensons, formstion of the fields, levels of productivity
of the field croos vith sp cisl reference to High Yielding
and local traditionsl paddy have been probed into through

a set of gquestions framed for the pursose,

(iii) Consumption Levels of Imouts

The information concerning the advanced economic
insuts such as fertilizer, pesticide, irrigation, tractor,
diesel pump, weeder, sprayer, snd the level of their use
h:ve been tapped from individusl fermers through direct
interview, The response of each of the farmers has- been
filled up egainst the respective guestion ccked, A& speci-
fic column has been devoted Lo record the expenses incurred
in terms of money for the cultivation of different crops
in generai and the cultivation of High Yielding and
traditionel varieties of paidy in particular for the final

essessment of these two crops,

(iv) HMiseellanious

A few guestions in the schedule have been designed to

collect information sbout the benefite of the cultivation
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of High Yielding crops specifically paddy, for noting
dowvn the discatisfication caused due to any attribute,

and about physicesl conditions of the sgricultural land .
Criteria of Sample &tudy

Generally for a standard study desling; with socio=
economie sspect about 10 to 15 percent of the universe is
téken as the sample., But looking at the time, finance and
several soclo~-cultural constraints onliy cight sample
villages vere selected, ven in the case of these eight
villages the author confronted many oroblems in the pro-
curement of villsge meps - showing the field boundries
and in filling up the guestionnaires, maillly because of
the political instability and the problem of foreigners,
411 the village maps except a few therefore, could not

be procured because of such situation in Assan,

In fact the socio-political instability and foreign-
ers issue, were the serious impediments ior a smooth field
work, £#11 the time the villagers remained curious to know
vhether the incoming strsnger is a government agent, poli-
tician, missionary wbrker, a socisl reioruer or simply
a research worker. During the period 1930-81 when the fieléd
- work was conducted there vas a strong 'local vs. outsider’
and 'Bengall ve. issemese’' feeling and therefore a very

few villsges éuold be covered up by the author.
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It has, hovever, been attempted to meect as meny
farmers as poscible in each of the selected villages to
knovw the prevailing socio-economic condition of the peonle
and their attitude towsrds the HIV of crops and paddy in
particular,

ibout 30 (eighty) cuestionnaires were coupleted
from the selected villag & representing the innovators,
non-gdopters snd imnitators, marginal, small, mediam and
large fermers, It is hoped that a gé‘eralisation on the
basis of the »sample taken can give a satisisctory andg
sufficiently reliable sicture of the diffusion of EYV rice
in the area of study. The sample farmers adopting HYV
rice in their farms have thereiore been taken into considerat-
ion,

Plan of Work and Methodology

The study pl=nned and designed within an environmental-
cum-socioc-economic frame wvork begine with an assessment of
the physiogranhic bgckground of the region., The sgricultursal
operations being :lmplicitA shenonens within the agro-climatic
set up of the brahmeputra Valley, varisus climatic indices
have been prepared for a better understanding of the area

in terms of environmentalvcsnditims.

In : ‘third chapter =n sttempt haos been made
to delimit the areal concentration of rice in the Brahma-

sutra Valley to determine the relative position of the
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Lower Brzhmesputra Valley., For the determinstion of the arezal
dominance of rice in the different component are=l units of
Brahmaputra Valley the"location gquotient method"™ has been
applied, This study is a part of the work done by the author
in his unpublished M.Phil. dessertatian.

Chapter four is primerily en attempt to find

out as to how effective the environmental determinahts (such

as temperature, rainfall, humidity, nutrient index, soil
texture index and »oH index) are in explaining the productivity
variation of High Yielding varieties in space. For this
purpose, the multiple and stepwise regressidn enslysis have
been adonted as the tool to measure the composite effeet of
these variables on the yield per hectare. The inter-relation-
ships of the variables have been tested through bivariate
correlation coefficients, The analysis of residuals hgve been
sugeestive of the predominance of favourable and adverse
environmental factors of lower and higher yield per unit
area respectively. The stepwise regression model has helped
in discovering the contribution of every individual variable
in explainiing the productivity variation, It also explains as
to how the parameters get changed when the nev veriables are
added in retation. The chznges in the value of R%(i.e. the
coefficient of determination)show the percent variation in
each step, It 2lso suggests whether a new variable is worth

congidering or not thereby helping to keep a watch over the
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the changes in the valucs of regression coefficients and

their standard errors., The variables selected are:

(i) Soll nutrient index
(ii) Soil texture index
(iii) »b index
(iv) fainfall in mm,
(v ) Temper:-ture in oC
(vi) Percentage of relstive humidity
{vii) Yield of HiVs of rice per hectare

After having esteblished a ceaure and effect relation-
ship betveen the environmental parameters and per hectare
yield, 2 map of yleld per hectare super-imposed by temperature
rein fall and humidity hes been presented to show how the
yield varies vith the corresponding variation of the climatic

elements,

The fifth chapter studies and snalyses the inter and
intra-farm and intra-holding characteristics of the scmple
farm households, The discursion has been highlighted snd made
concelvable by the presentation of freguency Tables. Various
messures of centr:l tendency end dispersion have been adopted
as the medis of explanation. It ha: aizo been explored that
how the High Yielding culture of rice is reflected in differ-
ent strata of rural households, The inter-relationships of the
landuse charscteristice hove been measured ucing pearcon's

correlation coefficients with the test of significance.,
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In the light of the above discussion,concentrating
on the problems snd prospecte of landuse in the study ares,
the soéial setting of the farm houscholds has ﬁonn aszessed
and evaluated in the sixtn | chapter, The bivariaste rel:ae
tionships heve been found out betvesn the yield and the socizl
veriables =znd =mong the social veriables 2¢ well, The variables
incla&e femiiy size, religion, aze of the cultivator, formal
education, number of working members and number of fragmented
fields. \

The seventh chapter embodles the socio-economic and
culturzl €asctors inveoived in the pfscess of diffusion of nev
exotic varietics secds and the pattern of ineguality in the
distribution of land, outout of HYV rice, the profitabiiity
in the adoption of LIl rice in relation to indigenous verieties
has also been emdhasised ss fer 8 the various categories of
farmers(i.e. small, medium and lerge fermers) are concerned,
The first pert of the chapter focusres attention on the
identi!‘icatim of the principal componeni factors which
posses u substantial decriptive power from the above two
sets of variasbles taken into secount, Fietor snelysis hss
therefore been adopted as the tool of analysis, This technigue
helps in describing economically the sets of veriables and
also helps in loeating the hidden dimensions (components)
vhich seccount for the statisticel relationship between theam,
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The relstive significence of the varisbles h=s been deter-
mined from the iictor loadingsvhich are infact the co-
rrelation coeificient of the principal components (such

es first, second and third etc.) vith esch of the variables
of any particulcr set. The feector lozdings zbove 0.5 have
been considered ss gignificant., The percentage v riation§ a
particular component explaine hsas bren calculated by dividimg
ezch eigen value cbove unit by the number of varisbles and
mualtiplying by 100. The tolal percentage varistion is deter-
mined by taking each such eigen value (generzily more than

unity) into considerstion,

The second part of the chapter encompasces sn snaly-
ticel presentation of the ineguslity in the distribution pattern
of net cultivated land, area under HIV rice and output of
HYV rice smong the various strata of sample farm households,
The anslysis has been supoported through a discussion on
Lorenz-Curve which shows the extent of its deviation from
the line of egual distribution or the egalitarisn line, The
concentration indices have been vorked out using the formuls for
Gini's coefficient to show a& to how unegual and bissed
the distribution is, The study of ineguality is followed by &
subsequent discyssion which primerily concentrates on the
extent of cultivetion and the cdistributional pettern of
area snd output among the various strata of ferm households,

It highlights the extent of cultivation of HYV riece in terms
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of percentage cshare of the same to the totzl overstionz=l
holding and the level of outout per unit sres achieved by the
different categories of farmers such =8 marginsl,smell,

low mediam, medium, moderately leorge and lerge.

The third part is an attempt to analyse the profitabi-
iity of HIV rice with the hein of scome gusntitative messures
80 88 to asgeés the problems and the prosnects of the culti-
vatian of HIV rice in the area of study. The measures of
profitebility in the siudy incorporate the yield in kg.per
hectare, Grossz return in kg. per hectarcs net return in
Hupees per hectare, net return per unit of output end incre-
mental net return (& percentage of incremental cost)., Prior
to woriing out the measures of profitebility, an sttempt has
peen mede in the third section of the chepter to examine the
pattern of distribution of the material inouts in terms of
the level of consumption among the scemple households, The
discussion r1so highlighte whether there hes been & technologi-
cal change in the rural sector or the contemporsry traditional
technology is= still in operation taking the case of the
use of inout levels for either the verieties of rice HYV and

traditional in money terms,

Inference:r and conclusione have been drawvn in the
concluding chanter to assess the cause of non-adoption of

HIV rice in the area under study. Some important sug:ections



have been made as to vhy a conducive atmosohere cannot be
crezted for a better yield of HYV rice per unit area, so that
a large section of farmers will be attracted thereby acceler-
ating the proces: for a speedy diffusion of the High Yielding
varieties of rice in the Lower Brahmaputra Veliey kK It has
slso been suggested thet the diffusion of these new varieties
vill boost the total volume of psroduction to a new high and
will bring about a positive change in the agriculturailand—
seape of the region on the one hend and in the agricultural
income on the other on which the level of stendard of living

-of the rural pooulation zimocst exclusively depends.,



320

CONCLUSTON

The present work is an attempt to study the
diffusion pattern and performance of the High vielding
varieties of rice in the variocus size of land holdings
in tle Lower Brahmaputra valley. The objective of the
stﬁdy has been to ascertain the influence of the physico=
socio-economic factors on the gpread of High Yielding
varieties of rice. The input cost, return and prof itae
bility have been investicated with the set goal of
determining the measure of ineguality and the carriers
and barriers of the exotic varieties of rice in the area
under study.

The agricultural Mosaic of the region reveals
that rice is the dominant crop occupying at least 60 per
cent of the gross crOppéd area in each of the comnponent
areal units, excepting Golaghat subedivision in which
only 52 per cent of the total cropped area is under rice
cultivation. In some of 4the sub=divisions, rice is sown
over 80 per cent of the total cropped area, nevertheless,
there are significant variations in the concentration
and the distributional pattern of rice in the lower part

of the Prahmaputra valley. cultivation of two to three



crops of rice in a year is a compon practice, but it
dominates the agricultural land scape wainly in the
Khaerif scason. 4 large number of areal units are,
however, poorly irrigated and, it has been determined that
hicher concentration of rice areas possegs a low irriga-
tion potential. High Yielding verieties of rice seen

to be grown mainly in the areas of high concentration

of rice.,

So far as the correlation coefficients between
the agro-climatic variables in the region are concerned,
it has been ascertained that significant positive core
relation exists between soil nutrient index and rainfall
at 2 per cent level of significance. Nutrient index and
temperature arc also found to be highly and positively
correlated at 1 per cent level of significance. soil
texture and tenperature are positively related and the
relation is significant at 10 per cent level., The most
significant and high positive correlation exists between
rainfall and temperature, rainfall and humidity and
temperature and humidity, the significance levels being
1, 5 and 2 per cant regpectively. It has also been
ascertained that, though the negstive correlation exists
between soil texture and pHf values and soil texture and
humidity but the relationship cores out to be insignificant
at all the levels,
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The correlation coeificient between every
individual independent varisble and the dependent
variseble (i.e. the productivity of HYV of rice) reveals
that the relationship between the per hectare vield of
HYV of rice and the physical indicators in the Lower
Brahmaputra valley is negative in every case., Vorsover,
insignif icant positive correlations exist between yield
and soil nutrients, yield and soll pH (tending to no
correlation) and yield and relative humidity. All the
above palved variablesg have correlation coefficients which
are insigificant at all the levels,

significant negative correlation however does
exist between rainfall and yield of HYV of rice at §
per cent levels of significance. In a similar manner
temperature and per hectare yield are also highly and
negatiwly correlated at 1 per cent level., Taking all
the varisbles tocether into consideration the multiple
correlation coefficient comeg cut to be posgitive but
insignificant at all the levels.

out of the analysis concerning the subedivision
wise per hectate yield of traditional and HYV of rice
and the aqré-climatic determinants an interesting picture

emerged ocut., In the cage of traditional varieties, there
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seens to be no correlation ketween the soil nutrient
index and the per hectare yield. (onversely, there is
high negative correlation between per hectare yield and
s0il texture and significant at 1 per cent level, sSoil
pH and yield of local varieties of rice show a positive
correlation, but the relationshir is insignificant at
all the levels, |

with the help of nultiple regression analyeis,
the per hectare yield of every comnunity development
block has been predicted. The estimated yields per
hectare in many cases show an increasing trend rather
than a real decrease., The residual analysis throws light
on the fact that in the arca dnder study, the negative
regiduals are more dominant than pesitive because of the
unf avourable soil and climatic conditions for the growth
of HYV of rice.

The stepwise regresgion analysis enables o
express the change in the explanatory power of the inde.
pendent variables in explaining that of the dependent
with the help of the every additional variable in the nodel.
It has been concluded that as the variables are added one
by one in the wmodel the explanatory power of the variables



starts increasing. The increage is however observed
toc be very lowe. all the six variables together explain
only 12 per cent vaeriastion in the yield.

In order to examine the gpread out level of
diffusion of the HYV of rice in the different parts of
the study arca and the various size of holdings sowe
typical villages and sanple households were selected.
The sample study reveals that 50 per cent of the fermers
are yet to adopt the cultivation of HYVs, The rest have
adopted the sane, but it is vivid fror deir farm size
and the arza under BYV of rice that they are still at
the experimental lewvel. The area devoted to HYV of rice
varies between as low as 0.068 hectare to as high as
2.025 hectares for two different villages situated at the
extreme tips of the Lower Prahmaputra valley (Fig.2.i3 ).
An overvhelming majority of the sample farm households
constituting 90 per cent have put less than one hectare
of cultivated land under HYV of rice irrespective of
their net area under cultivation.

An analysis of the fregquency distribution of net
area under cultivation or the holding size which is under
plough only reveals that 42.5 per cent of the households

possess snall holding -~ varying between less than one to
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225 hectarese Tie pedium holding farmers coneist of
45 per cent of the sanple, the holding size varving

between 2.25 to 4475 hectsrcse The rest 12.5 per cent
with @ holding size between 4,75 toc € hectar-s may be

called as the large farmerse.

On the basis of the size of holding the farmers in
the sample villages have been classified as warginal, small
medium and laxyge vwhiose net area under cultivation varies
between less than 1,00 hectare, 1 o 7.725 hectares, 2.75%
to 4475 hectarss and 4.75 hectarss and <bove regpectively.
In accordance with the ahove classifications, the percene
tage share of the aforesald categories of farmers are
TeS, 3540, 45,0 andd 12.5 per cent regpectively. The small
and mediur farmers ave, however, dominant apong the sample
householdse. The large farmers are very few in number.
Iinference can be made from the above analysis that, in the
Lower Prahmaputra valley, the operated net holding appearst
have been concentrated in narginal, medium and small catego-
ries of farmers accounting for £€7.5 per cent of the sample.
The sane view concerning the dominance of erall and medium
farmers in Assam is alsc expressed by the ICAR report
on the HYV programpe in India (197980) with reference to

Assame In the subseguent discussion on the pattern of



ineguality of land, it has been found that the relative
concentration of land is high among the large farmerse.

The gross cropped area as an indicator of higher
cropping intensity hes a range of variation between 1.283

to 9.315 hectares for the villages located in the western
part of the area under study. (Fige2,22) The intensive
nature of cultivation of land is well manifested as the
size category of the gross cropped area increages with
the decreage in the frequency of households. The frequency
distribution of the gross cropped area shows that a size.
able nunmber of households (1.2, €5 per cant) have little
or woderate intensity of land use while high intensive

of agriculture 1s found m only 15 per cent of the sample
households. The gross cropped ar=a of these 15 per cent
farmers varies between 7,0 to €,5 hectares and shove, The
£inal analysis reveals that the arable land is very less
intensively cultivated in the Lower Brahmaputra valley.

T™he ar-a sown wore than once ranges between as
low as 0,067 hectares to as high as 4,185 hectares for
the villages Jhagarapara and Keteklbarl of Coalpara and
Ramrup districts regpectively. (Fig.21 and'3 ), A sub=
stantial share of the households i.e. 35 per cent of the

sample cones within the low size group of area sown more



than once varying between 0.75 to 1.5 hectares. The
distribution being of birodal and skew, the second
highest share of households accounting for 25 per cent
comes within the size group of moderate degree in area
put to double cropping. High degree of double cropping
is noticed only in 5 per cent of the sample, the area

f varying between 3.00 to 3,75 hectares and above., As a
whole, it apprars that 50 per cent of the sample house-

S holds practise double cropping in a low degree (i.e. less
than 0,75 to 1,50 hectares). The next 45 per cent do
have moderate degree of double cropping. “hat is evident
is that a large nunber of farmers i.e. 95 per cent of the
sample households devote very little area to double and
rultiple coopping. The agricultural land use hence in
the study area is not very intensively cultivated.

The lowest and highest index of cropping inten.
sity varies between 104,72 to 275.0 in Ketekibari an
eastern villege and Kheraj Deobhangl a western village
respectively. From among the entire sanple, 32,50, 57.5C
and 10,00 per cent households have low, redivm and high
degree of effieciency in crop raising. Only one household
has, however, verv high degree of cropping intensity the
index being 275. The first 62.5 per cent of the households
coming within the categories of very low, low, medium, .
decree of efficiency in terms of land use indicate that
though the High Yielding varieites of rice have been



o
A
0o -

adopted by them but the extent of landuse for three

crops seers to be verg low the index of cropping intensity
being less than 200. ©ven, the household haveing hidhest
degree of cropping intensity the intensity index being
275, is howeyer, noticed to have devoted only 0.135
hectare of land to MYV of rice. This analysis high lichts
that the farmers of the Lower Rrahmaputra valley are ndt
very efficient in lend utilization, inspite of the conducive
agro-climatic setting and the introduction of the short
duration High vielding varletiesg of rice, The diffusion
of HYV rice crops is, therefore yet to gather womentum in
this area and largely depends on the farmers enthusiasm
to go in for the adoption of these crops which can quicken
the crop cycle in an agricultural year.

with reference to the guestion posed as to whether
the farmers devoting more or little area to this HYV of
rice have proportionately adequate or scanty operational
heolding, gross cropped area, and double cropred area, whether
the inter-relationships between the different aspects of
landuse are significant or not, the following results have
been ascertaeined., The stidy of inter correlations between
the landuse variablesg indicates that éxceptmc a few, nost
of the pairs of variables are positively correlated. The
paired variables having positive and significant relations



between each other comgrise of area under traditional
varieties of rice and net ctopped areca (r = 0,855, sige
nificant at all the levels), area under traditional
varieties and gross cropped area (r = 0,912, significant
at all the levels), area under traditional varieties of

rice and double cropped arca (r = 0.625 significant at
all the levels), net cropped area and gross cropped area
(r = 0.01¢, significant at all the levels), net cropped
a:eé and double cropped area (r = 0,385, significant at
all the levels except at one percemt), gross cropped area
and double cropped area (r = 0722, significant at all
the levels, and finally the double cropyed area and the
indices of cropping intensity (r = 0.490, éimif!cant at
all the levels, except at one per am’.).

The high and significant positive correlation
between the arca under traditicnal rice and net cro;aped. area
is indicative at & vigorous increase in the arca under
local varieties with the increage in the net cropped area.
It inplies /that the farpers are so much inclined towards
thege traditional crops, nost probebly, because of thcit
high reliability and envirom@ntél adaptibility that a
subsgstantial or even the entire net holding is brought under
cultivation during the respectlve seasons of Ahu and Sali
round the year. The widespread diffusion of the new exotic



varieties of rice can thus, be expected only wien the

farmers go in the reverse waye

The high positive and significant relationsghip
between the net area sown and the gross cropred area
sugcests that the gross cropped area, t© a large extent
depends on the total operational holding (i.e. the net
area sown) which by double and multiple erorping helps
to increase the gross cropped arsa, Hencoe, as the net
area sown increases, there is a corresconding increase in
the gross cropped area., It further suggests that a
sibstantial net arca sown facilitates the farmers to
achieve through cropping multiplication, an apprecicble
gross agreageé. In order to achlieve this goal, the short
duration High Yielding varietiss of rice crops should be
extensively grown, 8o that there will be a faster multi-
plication of the crop cycle in terms of nunber of tines.

From, among the paiwved varisbles being negatively
correlated, one palr shows negative and significant rela-
tionghip between themselves, The variables are, net
cropred area and the indices of cropping intensity. It is
otvious that the net area is not efficiently brought under
cultivation thereby decreasing the cropping intensity. It
ther=fore results in a conseugnet decrease in double
cropping multiplicity and gross acreage,
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an insignificant positive relationship between
the area under HYV of rice and the net area sown indie
cates that farm size is never a factor for the cultivation
of HYV of rice. Farmers psychology and attitude, on the
contrary, play an isportant role in the adoption of new
innovations in agriculture. On the other hand, the area
devoted to the local varietles of rice is highly, posi-
tively and significantly related with the farm size
{i.e. the net operational holding or net area sown). This
is because, higher relidbility is attached to the local
varijeties than that of its High Yielding coynterparts.
Hence , HYV rice culture is never farm size biassed. It,
by and large, depends on the farmer's progressive attitude,
skill and self-interest which can be given further inpetus
through adeguate scientific education, training and pursuae

tion.

The productivity of HYV of rice is found to be
having positive and significant relationshir with the area
under HYV of rice (r = 0.446, significant at all the levels),
with the gross cropped arca (r = 0.342, significant at 5
and 10 per cent levels), with the net cropped area (# r =
0357, significant at 5 and 10 per cent levels) and with
the productivity of local rice (r = 0.823, significant at



all the leyels. %With the indices of cropping intensity,
the relationship is however, negative but insignificant.

subgtantiating the above analysis one can say
that larger areas under HYV of rice become economic for
the application of modern farm inputs which, obviocusly,
will raise the productivity. Meaning thereby, larger is
the arca under HYV of rice hidher is the productivity
levyel. Since the relationship between the area under
HYV of rice and the net cropped area tends to be positive,
farmers having bigger farm size seen to have been tempted
to deyote relatively more area under the former., It is
distinct therefore that, bigger the farm size, higher the
productivity as evident from their being rocitively

correlated,

As far as the socio-economic profile of the farmers
selected for study is concerned, most of the farmers
possess low and pedium educational status, the percentages
being 40,00 and 32,50 per cent respectively while 15 per
cent of the farmers are illiterate. The rest 12,50 per
cent farners have attained higher educational status i.e.
College and university education., The young farmers below
30 years of age are only dbout 7.CC per cent and therefore
the adventurous nature is missing in the sample households
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and villages.

Family-size as a social indicator behind the
adoption of wmodern innovations varies between 2 to 23
in case of the sample households., Small families are
more numercus than the larger ones. The percentage shares
in different size categories such as verylow, low, medium,
high medium, high and very high are 5, 27.%, 50, 12.5,
2.5 and 2.5 respectively. This analysis makes the study
distinect that the households having medium family size
(i.e. between 8 to 16 menbers) dominate which account for
6250 per cent in the entire sample followed by the small
families (the members varying between less than 4 to 8)
cénstituting of as much as 32.50 per cent of the sample.
Large families are only 5.00 per cent of the sample. The
medium and large families are mostly Muslims who belong to

the western villages of the area of study.

Religious belie$8: and religion in particular as
socio=cultural factors often determine the social and
economic behaviour of the farming community to accept new
1déas. As per the direct interview with the farwers of
different religiocus, the Hindus are observed to be more
inclined towards the religious beliefs- in agriculture than
that of the Muslims. 7The sample households constitute
mainly of Hindus and Muslims accounting for45.00 and 55.00

per cent respectively.
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As much as B0 per cent households in the sample
do have adult working repbers who work in the field for
about € hours in general and their number varies between
1 to 6. FRest of the households do not have working
wembers and hence rely on the hired labour for all kinds
6f agricultural coperations. ¥Frop awong the households
having working nesbers, 59.32 per cent have less than 3
adult working menbers and do come in the low category in
terms of family labour. The medium category of households
in family labour constitutes of 31.25 per cent and do have
adult working wmenbers. warying between 2 to 5. The rest
9.38 per cent of the households have wore than 5 members
who devote full time in agriculture,

As much as 30,00 per cent farm households do not
have permarent farm labour. The rest have permanent
farm workers between 1 to 4 in number. Vaximum households
(ie@« 53,57 per cent) have permanent labour between 2 to
3 followed by next 39,29 per cent having less than ? farm
labours. A: substantial share of the households (i.e.
46 .43 per cent) pay salary to their permanent labour hetween
o600/ O k,T00/= per annum. MNext to this group 1.e.
17.85 per cent households pay more than B.,700/- as salary
to their permanent farm workers. The salarieg are, however,

excluding the fooding and clothing which are provided by



the farm houscholds,

A majority of the households (i.e. 65 rer cent)
are noticed to have possessed draught animals on whom

the ficld coperations largely deyend, less than 3. The
next hidgher group of farmers having draught animals
between 3 to 5 and constitute of 22.5 per cent of the
samplee. Only 10 per cent of the househclds have between

5 to 7 draught animals wvhile only one household possesses

more than 7 draught animalse.

Tragmentation of agricultural land eag a soc;al
problem is no way \q less in the Lower rahmaputra valley.
A much as 55 per cent of the sarple households have
fragwented fields varving ketween 4 to €, Low and hich
fraguencacion of cultivable land is oheerved in 72.5 per
cent of the households each, the nunber of fragments
varying between less than 2 to 4 and € to 10 and above

respectivelye.
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Other than cultivation, as much as 57.5 per
cent sample farm households have members at least one
or more being engaged in off farm occupations which
include teaching, government services business and
construction works. As far as indebtedness of the farmers
and the sources of finance of the farm households are
concerned, it is found that 17.5 per cent of the farmers
are resorted to indebtedness either to money lenders or
other financial agencles. The rest of the farwers are
still not financially sound, Of the entire sample, 22.5
per cent households both own and have used the different
advanced agricultural u@lmm.s. As such as 35 per cent
of the farmers havé only used thege inplerents, The rest
425 per cene neither own nor do they use these inplenents
such as diesel pump, sprayer, weeder, thrasher and duster
etce.. The most advanced in regard to these implenents
is the village ¥etekibari (Fig.20 ) of Kamrup district
béing provided with 1ift irrication facilities,

The agricultural production in the fare households
is wostly consumed and sold in swall quantity to clear up
debts, land rewnua.' and to £ulfil other needs, About
60 per cent households are not left with any surplus,
rather they depend on the market at the time of deficit,
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The intererclationships between the s0cice
cultural variables reveal interesting findings. The
nunber of {ragrented fields increasges with the increase
in the size of bholdings. Educational levels of the
farmers increase with the decrease in age, signifying
the fact that, the young farners are pmore educated than
the older ones. FRducation also increases with the decrease
in family size. It indicutes that farrers coming from
smaller families are more educated than that of their
bigger counter parts. As the educational level of the
farmers increages, there is a corregponding decrease in
the number of working adult members in the family. Educated
families hence, have less nurber of working wewbers who
work in the field. The agricultural fields of the educated
£am.1.iies are less fragrented the relationship between the
former and the latter being insignificant. This tendency
is, on the other hand, & healthy sign in the country
side of the Lower Prahmaputra valley. Education seems to
have spread wore among the Hindus than the Muslims, theugh-the
relationship of education with religion ~ 48, insignificant
statistically at all the levels, This tendency might lead
to serious conseguences in the agricultural development
in the area, Since téuaumg appear to be good cultivators
in terms of productivity as compared to Hindus, the
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agriculture will be more traditional if education does

not spread among the Muslimes. The productivity increases
with a corregponding increase in the number of working
wenbers in the family, the relationship being signif icant
at 5 and 10 per cent levels. On the contrary, a negative
anc insignificant correlation exists between family size
and religion hignlighting the fagt that Muslims have bigger
family size than the Hindus (according to the welightage
given to different religious). In accordance with the
above situation, one can arrive at the conclusion that
¥uslim cultivators are making headway in terms of productivity
which can be possibly attributed to larger family size.

It may be becaus® larger family size serves the purpose of
intensive utilization family labour. since family size
and nurber of working mepbers are pocitively and signifi.
cantly correlated, it can be ridhtly said that Muslim
families have adequates muber of working werbers because

of larger families, therm by increasing the productivity

level,

Fagtor analysis of the land use variables highlidhts
the fact that traditional technology still prevails in the
area. Local varieties of rice occupy a pivotal position
in the land use.system. while the ar-a devoted to WYV of
rice forms a separate factor being negatively loaded on the
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same, the local varieties of rice go along with the

other land use varisbles, such as gross cropped area,
double cropping and net cropped area and make a cluster
projecting linecar relation with each other, The efficiency
of land use can straight way be attributed to the exten-
sive cultivation of local varieties rice. The analysis
shows a poor performance of landuse for the new exotic
varieties of rice which reflects a negative attitude of

the farmers towards thes? Cropse.

Factor analysie of socio-cultural variables
throws light on the social 'ackground of the farmers.
while, on the one hand, factor T depicts the farming houstw
holds as highly tradition bound and orthodox in terms of
larger families, high fragmentation of agricultural land,
and low educational status; on the other, factor 1II reé-

pregents the biassness of farm holding towvards the Hindus.

The measures of inequality in the distribution
of HYV of rice reveal that wore than 50 per cent of the
output appears to have been concentrated within 50 per cent
of tie net area under cultivation, kelonging to as much
as 70 per cent households from bottom, The inequality
in the distribution pattern of output @ppears to be



P Y I TSy —|

34U

relatively less than that of the area under KYV of rice
for which the output curve runs alpost parallel to the
egalitarian line beyond 62.67 per cent of the net area
{Fige 24 )« At & and 1€ per cent levels land and output
seer to have been egually distributed between which share
of output is less than than of the land. As much as
65,09 per cent of the total area under YV of rice is
found concentrated within 49.68 per cent of the net ar=a
owned by 70 per cent of the households from the bottom,.
The Gini's coefficlents show that the distribuvtion of
output of MYV of rice is less unegual than that of the
area undey HYV of rice with respect to the net area, the
coeificients being 0.034 and 0.172 resgpectively,

The share of the farm attributes as against the
households show that land is wost unequally distributed
followed by the output of HYV of rice and the area under
YV of rice. Much of the land and output concentration
(1.2, 50,32 and 45,33 per cent cach) is spectacularly and
relatively high within the top 30 per eent i.e, the
big farrers. The shareg of the sane for the bottom 30
per cent farmers are as low as 14.21 and 12,24 per cent
each. The share of the land devoted to HYV of rice for the
farmergs in the top 'and bottom strata of 30 per cent each
include 34,91 and 20,01 per cent respectively, The middle
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40 per cent farmers posses a substantially high share

of area under EYVs (i.26. 45.08 per cent) and do have
encouraging shares of output and cultivated land., Land

and output with an eqgual share sach are available to 15

and 34 per cent households as evident from the inter-section
of both these curveés at these points. The CGinl's coefficents
for land, output and area under HYV of rice indicating
relatively high and low concentration in seguenc® incore
porate 0.287, 0.254 and 0.118 resrectively.

The study of ineguality indicates that a relatively
greater concantration of output and land is visible arong
the large farpers than that of the area under HYVs. This
tendency might lead to a situation of monopoly agricul-
ture in the diffusion process. ""hat emercges from the
analysis is that the area under study ies dominated by small
and pediuw farmers with highly unegual distribution of land,
output and area under HYV of rice, If this process cone
tinues then it pay result into sericus social disparity
and tensions, Hence it is high time to bring eguality
in the society with equal access to social oprortunities.
To achieve this goal, the redistribution of land among the
small and pediun farmers needs urgent attention, By virtue
of it, a uniform gpread of the new technology, svecifically
HYV of rice can take place irresgpective of holdings such asg
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snall, medium and large which will have a real reflection
of farmer's interest and enthusiasm in the adoption of
new innovations in sgriculture,

It has also been found that the marginal farmers
having net operational holding less than one hectare of
cultivated land are relstively pore inclined tovards the
HYV of rice culture than that of the other categories of
farsers, their share being more than 50 per cent &6 the
net holding followed by small (22.49 per cent), moderately
large (18,27 per cent) low wedium (17.62 per cent), medium

(11.59 per cant) and the large farmers (2,01 per cent).

such an extensive and widegpread cultivation of
High Yielding rice among t.ha marginal farrers may be
attributed to the reason that the exotic new varieties of
crops give relatively better production than that of the
local varieties. This has been illustrated in chapter«lv,
The coverage of HYV of rice in case of the small farmers
is alsc appreciable and encouraging. It is clear that
the small anu marginal educated farrers do take risk to
go in for the High Yielding Culture as far as the wvater
availability is concerned. Lower Brahmaputra valley being
less vulnerable to draught conditions owing to its location
in the hign rainfall zone of the country stands favourable
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for the cultivation of 'r:l.el.. Though the area does lack
adequate irrigation potential for conkrolled water system
specifically for the new varieties of rice., WNevertheless,
water does not yoge mach problem for the farmpers becausge
of assured rainfall during June to October. On the other
hand, the rainfall variability in the whole of RBrahmaputra
valley is less than 20 per cent. Apart from the shove
reasons, there are still many other factors which remain
unexplored as to vwhy the small and marginal farmers have
much propensity towards HYV culture,

The case is just reverse with the large farmers
in the study area who appear to be indifferent wowards
High Yielding Qulture as evident from their area coverage.
It may be because, these farmers try to avert risk dve to
crop fallure and may be because the infrastructural facl-
lities are inadequets and the High Yielding culture is
capital intensive and labour substituting for which famm
wechanisation is imperative. But what @parently is
visualised in the area that other than the lack of farm
mechanisation in terms of advanced machineries and technical
skill, specifically in case of the big farmers, hman
lebour may be a serious impediment in the process of adope
tion of WYV rice which does not suffice to thelr need
because of biguer farm size even though, t.ham is a relative
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increase in working members with that of the holding
size., since small farmers largely depend on family
labour as has been cbgerved in other areas of the country,
this may also be a reason as to why swmall and pedium
farrers in the present case are mor:e interested and able
in adopting HYV of rice apart from the reasons cited above,.
In the absence of mechanisation in agriculture in the
study area, it will not perhaps be' exagerated if said
that the High Yielding cultivation in the study area is
rore characterised by its labour intensive nature than
that of its labour substitutive through mechanisation by
capital investuent. This is because, productivity of HYV
of rice as an indicator of enthusiastic agriculture
increages with the increase in the nunber of working
wmepkers in the famdly which has been pointed out in the
preceding discussions. The pedium farwers also seem to
be progressive in regard to the coverage of land under
HYV of rice and output level also as compared to their

bigger counterpartc.

The output per unit arca (i.e. hectare) reveals
that the marginal farwers core in the lowest rimq of the
ladder (i.e. 1890.,94 kg/ha), the reason of wihich way be
attributed to poor capital investment vhich is on the

other hand, not available easily to these farmers, The



woderately large farmersg are the most progressive in
terms of output {(i.e. 6365.27 kg/ha)e. Thouth the reasons
are obviocus, but it needs further investigation. 7The
large farvers aprear to be lagging behind in this regard
the productivity in their case being 24FF .9 kg per hectare,
The small farmers deserve nention bhecause they rank
second to the moderately large group in terms of output
i.e. 307¢ .09 kg per hectare. Encouraging output in case

of the moderately large and small farmers may by and large
be due to family labour and the farmers progressive
attitude towards modern agriculture - It further implies
that the farmesize of moderately large group of farmers
stands viable and economic for the adoption of MYV of

rice unlike the swmall farmers whose agriculture may be
because of efficient utilization of family lebour. The
average output for all the categories of farmers comes out
to be 3534.09 kg per hectare of cultivated land,

It can ke concluded in the licht of the above
discussion that if the farmers are split into just three
strata as swall mpedium and large, then the small farmers
have considerably made headway in terms of coverage of
area ynder HYV of rice, lagging hehind in cutrut level,

where as the picture seems to be reverse in the case of
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the large farpers. The pedium farmers appear to have
shown an encouraging performance in terms of coverage
of area under BYV of rice and output per unit area.
The small farwers are, still shead in terms of output
as compared to their medium counterparte.

The picture thet energes from the above discussion
is thet the size of HYV practice does not have significant
positive relation with the size of holding in the sense
that the size of HYV plots réemains constant irresective
of holding size i.e. small, medium and large. This may
be largely due to lack of mechanisation and concentration
of use of labour, particularly the family labour. The
HYV package practice is thus scale neutral and perhaps
more favourable to smaller holdings.

The diffusion of HYV culture is therefore,
appreciable among the small and wedium holding farmers
wi'aose social and economic standing needs a thorouch
investigation within a wore rational, pragwatic and cOfe
prehensible framework. The large farmersg are, however,
still to be attracted towards this wvodern farm innovation,
The reasons are though nurerous, névérm}.eas, it can be
said that the arca suffers frowm the inadeguacy or paucity

of infrastructural facilities for farm rechanisation as
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well as the human lsbour. Moreover, scientific training
and education is felt imperative as prerequisited to
notivate the big farmers for the adoption of new innovations
such as HYV of rice.

In order to have a pragmatic approach to the cost
benefit analvels of the adoption of HYV of rice human and
animal labour have been given due importance in terms of
real cost incurred on the same, The total cost owing to
these two inputs include the yearly salary paid to the
perranent labour and that of the investoent on drought
animals as parts of total cost. These inclusions have led
to minimum exaggeration in working out cost figures. The
total cost for the farm households per hectare individually
shows that as much as 62.5 per cent of the farmers have
rore or less benefitted from the HYV of rice cultivation,
the total cost being less than the gross return per hectare.
Mention may be made of the sample farmers of Ketekibari
who have all, except one benefitied from the High viddding
rice cultivation. This nay ke largely because of efficient
resource utilization that is accessible to the farmers
within their reach., The average cost and return (gross)
per hectare have been calculated as e2360,71 and R,3297.95

respectively for the entire sample,

The neasures of profitability of HYV of rice visea-vis
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tle local varieties such as gross return in rupees per
hectare, net return in rupees per hectare, net return
per unit of cutput and incremental net return as percene
tage to incremental cost have highlighted the following

resultse.

The yield and gross return as excess for MYV of
rice as compared to local rice are 69.73 and 70.02 per cent
regpectively. The new varieties incur a hidgker cost for
producing just one unit of output than the local rice.

The excess cost for HYV of rice over that of the local
varﬁties is 25.62 per cent. The incremental net return

of HYV of rice as percentage to incremental cost over the
local varieties of rice is 79.77 per cent. It implies
that one unit of extra cost will bring 1.79 i.e. 1.80 units
of an additional net retwrn of High Yielding rice. This
ratio appears to be highly encouraging anc sugeests that
the adoption of HY.V of rice has got better prospect over
a longer time period.

Having examined as to how wmuch the farmer gets
after the deduction of all the costs for every guintal or
kilogram of crops, it is found that the net return per unit
of output (i.e. per guintal or kilogram) are B.35.15 and
Be0e35 per guintal and kilogram of HYV of rice, In case
of local varjetiesg, the same are substantially low l1.e. B,2.,9



and R.0.029 respectively per quintal and kilogram of
crops. It is vivid that the BYV of rice is much more
remunerative than that of the local varieties in terms

of net return in the study area.

Although there are speculations on the diffusion,
spread and perforpance of HYV of rice in the Lower Brahmaputra
fgauey the study reveals that the region is lagging behind
in the productivity of rice. On the basis of the multie
veriate analysis made in the present venture the author
ascertained that the region has the ecological éet up
condugive for the cultivation of HYV of rice and their
diffusion has therefo:;e a great scope. In order to obtain
the desired results more research, however, is to be done
both in the agro-climatic set up and cultural milieu of
the region on the one hand and the physiology of the new
varieties of rice on the other.

The following suggestions in the opinion of the
author will go a long way in popularising the BYV and in
raising their productivity in the highly fertile and
extensively cultivated tract of the Lower Brahmaputra

valleye.

The High Yielding variety rice crops are highly
sensitive to the weather elements specially at the flowering



and grain formation perixis. The dbsence of an adequate
reteorclogical information keeps the former in guessing
the weather conditions. Installation 6£f more reteorolo-
glcal and rainfall recording stations is thercfore, a
rreereguisite for the success of WYV of rice ¢ Such clie-
matic data will help in making tirely and more realistic
weather forecast enabling the farmersg to adjust and
regularise their agricultural operations accordingly. A
similar point is observed about the properties of soils.
The soil regional laboratories have got encugh data but
the information needs to be plotted on large scale maps
and explained to the regpective farmers so that they may
apply the deficient components of soil nutrients in the
right proportions.

The goll analysis shows that the humus contents
in the soil of Nowgong and Ramrwup are deficient. with
the help of more fertilizers and manures, the fertility
and productivity of theee districts can appreciably increase
the productivity of rice in the region.

From the study made, the author arrived at the
result that it is not the total amount of rainfall but its
timely distribution over the different phases of crop
growth which determines the total output. The chemical
fertilizers which are costly inputs cannot be used with
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confidence by the farmers specially in the Ahyfice crop
during the winter geason when the weather is clear, cool
and rainless. The winter rice crops in the region could
be ideally grown if provisions for contrelled irrigation
through canals, tanks, wells and tube wellg could be
nade

apart from financial agpects, the extension
machinery should be most extensive and efficients The
optimum use of Iinputs can be made only if proper supere
vision to the cultivators is availasble, which depends on
the type of extension machinery evolved and the personnel
employed. There should be a perfect coordination between
farmers, extemsion agent farm supervisors technologists,
regearchers, planners and administrators. Any slackness
in the coordination specially the research and diffusion
of innovations may further retard the progress towards
the adoption of HYVs in the region.

The process of diffusion of HYV of rice can be
guickened by a vigorous and wide spread cempaign through
the mook and corners of the country-side about the benefits
of the advanced agriculture,

cince the landuse pattern in the country-side of
the Lower Prahmaputra valley has been explored to be the
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wost inefficient in terms of cropping intensity, the
author is of the opinion that the cropping multiplicity
ke accelerated by introducing the exotic short duration
cropse. Thisz will generate a vast surplus of production
and the surplus work force can get esployment during

the Off season.

Based on a hypothetical view right from the
inception of this study as to vhether the modern enterprises
in agriculture are confronted with socioecultural and
economic resistance of the farming community at the
initial level the following sugoestions for the farmers
of the Lower Brahmaputra valley area might probably generate
positive repurcussions if acted upon with an cbjective
view of policy implementation. It has been concluded that
a large section of the sanple farmers have achieved at
least formal education or more in the area under study.

S0 an effective implenentation of High Yielding verieties
prograpse is supposed to envisage the linkage of produce
tion inputs with technical knowehow and skill of the farmers
through & plann@d and organised training programp@ supported
by Farm Radio Broadcast and functional literscy as has been
included in the set objective of farmers training and
edﬁcation in India by the farm information unit, Directorate



of Extension, VMinistry of Agriculture and Irrigation,
New Delhi.

The family size of the farm houstholds béing of
largely low and medium suggests that a greater proportion
of human labour for all kinds of agricultural operationse..
may be hired because of small families which probably
may not be catering to the nesd of adeguate labour. This
needs further investigation. This is suprlenented by a
éubxqwnt finding that from ampong a large number of
households having adult working wembers for agricultural
operations, maximunm families lack an adeguate nuwmber of
the sanme, thereby relying on permanent hired labour or
seasonal or either. A curiosity or inguisitiveness
arises as to degpite an extensgive traditional technology
prevailed wihich in general human lebour intensive the area
in deficient of labour. The guestion arises where the
hired labour is to be procured from?y Is it that the area
experiences a floating seasonal labours hail from outside
of its jurisdiction? The author is of opinion that if
the outside influx of lsbour perpetuates in the area
mwore than desired and the floating labour tries to settle
down in search of employment, then it might accentuate
further social tensions in the long run which is already
spearheading with speed and vigour.
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Ther- are cbwvious reasons as regards the none
availablility of hired labour within the region. It is
because, every farmer has wore or less sorme land at his
disposal. Moreover the landless labourers in the area
under study may be proportionately very few. On the
other hand, the inequality in the distribution of culti.
vated land among the farmers is not very alarming as coOWe
pared to other arcas of the country. This kind of
situation in the area has, probably, resulted into a
consgiderable shortage of human labour specifically during
the cropping seasons. The author, therefore, has a strong
conviction in this regard and is tempted to suggest that
the introduction and breakthrough of new tools and
iwplements be used in the area which can solve the problem
6f inadecuacy of labour.

It may be proposed lhete in the case of the religious
dichotomy linked with production relations in the area that
Fuslins keing the progressive cultivators in the area
should be paid extra-atiention by protecting their interests

in terms of socio-2conomic accessibilities to the factor

markets for the introduction of new innovations in agri-
culture without social deprivation and discrimination.,



sone of the very acute problems in the agrarian
scene of the Lower Brahmaputra valley arca include land
fragrentation, less employnent opportunities, during the
off farm seasons, poor organisation of social institutions
such as credit facilities, low level of aprlication of
advanced mechdneries and less genceration of sdrplus in
production absence of larger commercial centreg and low
level of comrunication facilities wi'xich have almost
retarded the diffusion of new innovations in agrdculture
specifically th; High Yielding varieties progranre. The
role of compuniti Development Blocks has, howsver, been
connendable as regards the extension services in bringing
the illiterate farmers home to the inherent benefit of
the agrécultural innovations. Aafter having examined, the
situation is not very satisfactory .in the agrécultural
scene, The author extends suggestion that a transformation
from the traditional to its nodern counterpart can only
be brought about in the agréculture of the rural areas
of the Lower Brahmaputra valley through an organised and
systematic execution of agricultural policy, so that the
trial on the diffusion of any updated innovations in the
area will be a greater success, And this needs a perfect
coordination between the cultivators, administrators

researchers, other conmitied agencies and the cormunication
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pedia, How this cowordination could be achieved, necds
pore resgearch and imvestigation,



