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CONCEPTUAL FRAME

The idea»of growth pole/centre, associatéd with
Perrbux (1955) and Boudeville (1966) suggests a dyhamic and
integrated set of secondary activities like industries orga-
nised around a propulsive leading sector. It is a rapidly.
. grOWing centre which subsequehtly generates growth through
multiplier effects and SQiliOVer (Richardson, 1978) in the

rest of the economy=

The precise meaning of the term has been made
difficult to pin down, however, it is frequently used in
a farllooser fashion io denote any (planned) spatial clus~
tering of ecoriomic activity (Johnston, 1983). The idea has"
already infected almost all social science disciplines,
like,.geégéaphy, economics,. sociology and urban planning
(Misra, 1983)« Although the idea is widely accepted to use
in planning for its simplicity, its suggestion of dynamic
ébility to locate problem of growth and planning wiﬁh those
of intra and interregional growth, there are certain diffi-
culties associated with both, the idea and in practice
(Misra, 1983)w Thus it lacks ¢larity of ideas and structu-
ral strength in the model and is yet to acquire thé status
of theory



The basic weakness of the conception are 3

g's functional rigidities,

b conflict between trickle-~down and
polarization processes,

and ¢. relevance to varying development
situations.-

~As the hypothesis has root in western economic
thought with a pre-con¢eived role of accelerating develop-
ment through industrialization in few favourable sites with
streng socio=cultural base, it needs no explanation about '
the amount of social cost and the creation of more problems
than solveds Instead, in Indian conditions these have to .
function‘és;servige4stationsnprov1ding‘services like medi-
¢al, educaiibnal and'daiiy neeﬁs; also as innovative and
§r0wth'Lronoting'cenzres{'as employment centres for surplus
workerss and most impoftantly have to function as the deve--
"I_;bp_m‘eni generation centres for the lower order units in the

hierarchy.

éﬁéwrﬂ,céNTnEs A5 A TOOL FOR_AGRICULTURAL DEVELOPMENT ¢
In a country like India, growth centres have to
function as social 1nteraction points and as information

diffusing centres with extension services, educational ser-

vices, which can ultimately create economic Opportunity and



social tegetherness for everali development. In pgesent CONw |
text; sinéeﬂgrthﬁ centres of an area are being considered
for acceleratingﬂégrieultUEai production procesees._the
functional gathering related to agricultural activities and
the ranges of their spread are the -main aspects to study.
Thus,; . growth centre concept is helpful in understanding the
strategy of agricultural developmentr In fact, the concept
is restricted to functional - organisational space centred
‘on the:p:epulsive forces of agrieultura; development. Accor-
-‘6459 to QarmanSenr(l972), iﬁ provides the interzreleted
‘sgxuctgrai éeatureS'of activity agglomerations through the
: epﬁtep:iete airectioh.ofveconomic.deVelepment through the

",eteatien -and control of geegraphieal«forces=of-the arese.

A:;Thus, growth centres strategy of agricultural growth and

:development may, 4n present ‘context; be "interpreted by ‘
::considering few but important pre-requisites of this cone
cept as. % political stability; provision of agricul tural 3
.-xinf:astrueture@ stimulatipn of demand of agricultural inno-
;:,vetiehs-ih thejarea@ promotion of appropriate agribultufal
=;technology@rand~provisien of .agricultural resources leakages
from the- area, which are helpful for the growth of these
centres (Singh, 1979)k

Further, the-tgiekleadown processes of growth centre
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concept work via hierarchic orders. It might halt, when a
particulax level is missing. So, the diffusion processes
of agricultﬁral‘innovatichs_are to _be operated thrbugh
'theee hierarchic orderings of the growth centres for balan-
ced development of the area/region's Functional linkages and
ranges of the svailable agricultural infrastructure are
closely associated with the ordering of these centres.
Thus,,a‘growth ¢entre, after all, is a planned insertion
into the constantly changing landscape demanding scope for
- extenSion,or'reorganisatide of the productioﬁ;

GROWTH CENTRES * ARRANGEMENT AS AN OPT IMISATION TOWARDS
- BALANCE AGRICULTURAL DEVELOPMENT ¢

The search for 'suitability of growth foci in Indian
condition finds a four-tier errangement (Misra; 1983)%
o Service Centres, '
- 2%, Growth po:nts,
34 Growth Centres, and
‘ :4 Growth poles’ |

Service centres should perform in local level
serving a population oi 5 to 10 thousand persons in a’ nume
ber of villages or a big village. The facilities include

grocery shops, mini repair facility, restaurant, prlmary
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or middle school; a branch post office, etc. DevelOpmental
1nformation may spread via intetaction as well as by village

level government. workers to the present way of lifew.

- Growth points at the next level are to serve 10
$6 20 service Gentres. of 50 to 100 thousand persons. These.
are slmllar,to market*tewns‘wlth fertiary functions_predof'
minatings About .2000 market towns in India have the potena
Ntial~bf'makingr1nto gtowthﬂpnintsk But India needs 10,000 .
such points for today and tomorrgn, with innovative and
prepulsiVe thrustlaided by well 1n£ereonnec£eé 5£;£e ﬁigh
s ways and Railways (Misra, 1983)% There should be agro—based

_and mineral based industrial plan to play the role of sol- o
.iaving agrlcultuxal unemployment problem in the country. The ,

L;services lnclude a police station, bank dally market place,

..-godown, 8. college. fertilizer store, pesticide shOp, machlne

tool dealer and repairing shOp, and, of course, e planning

.3cell with expertise and extension officer*

Growth centxes at. the third high level in the hler-
archy of growth feci ‘should serve 50 - 500 thousand popula-
‘tion spread over a large regionn ‘These. should have, atleast

1“ten growth points, speclalised in secondary actlvities follow.

o ed by primary or tertiary funotions depending on the economy

¢=’ef the" regionfs These centres are.qensumers of what gnowth



points ‘produce’ out. of secondary activities and the produce
of-primary éctiVities‘in.thQTSenviceAeentres and the villa-
ges’ -These ¢entres will absorb by making.rOOmzfor;ﬁnersnr-
plus labour which growth points c¢annot absorb and at the
game time resist the surplus force entering into the already
crowded growth poles like big e¢itiess This.is the act of
?Qountermagnetsiwmaking the growth centres as satellite
cenﬁres,areund metropQIiQav///.“‘

| ' Growth eentres will also have large c¢ollection of
ié%braéé;ana:prOGeésiné'faéilitiéé for agricultural products'
_ Banking facilities, technical institutions, production faci-
lities for ‘minoxr agricultural implements and will lead to

‘Atotal urban centres

. Growth pole will be at the height of the hierarchy
v4having population of 5 to 25 lakh dimensionr These now exist
as big cities* Planning for systematic growth, identifying

'dproblems and rectification are essential in these poles.

: .Tertiary functions dominate over secondary and primary funcs:
_tionsu -

e ,‘in agricultural c0nte§tg‘the iqea_efigrbwtn'eentres
,_Qay ne(weii_utilieed‘inpsgaréhing-fer means:to averall deve-

‘Iopment 0f their own and the srea they serve. These centres
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have two important processes by which the functions and faci-
lzties diffise to the areas of lower order in the hierarchy
through growth points/service eentres and 1ndividual villa-‘
ges shdowed to be benefitted aﬁd deveIOped. These ' ere: i

R T

l. Spread effect (Myrdal l967)
‘or :
.-gh:n,;a;;nnugTrickleenewn:effeéﬁf(Hﬁrschmann,71958)if

“and 2n sgcwagn: e'ffe-cf "(-'M‘ty;i.-dél,i: 1967 ‘)
- S ‘
| Polarization process (Hirschmann, 1958)
Spread effect refexs to. the development mainly as: a,
tesult ef the deveIOpment ef the transport network by which-
‘1nterdependence of the services between village level to the
:grewth centre level is well establlshed* This may be achieved
threugh the read tranSport and railway network which lead to
vsymbietic self-sustalned growthf'

. o The backwash effect or polarization is the process
that reserve the grewth to selected centres with eimilar PO=
Ttentiality which ultimately help leng term development of . the

“region 88 a whole

The ways these processes werk are. mestly determinedx

5 .

‘"by the availability of functiens, secondary and tertiary.

Growth centres have: & big role to play in supplying



most of-the(inputs.1nc1eding\egr1¢ultural ihformétion liter-
eature. fertilizeé,.pesticides, high yielding variety seeds,
and implements including.capitaivsanctionsa Over all, these
help in. total utilization of agficultur51 }esourees along
,with~completenpartieipation<of,the‘humen resources eithe:
‘in. the farms or in agro-based industries locating on the “
‘centrest o | | B

. Ihirdly,\the'functions of the growth ¢entres lie,
in fact that thefdiifﬁsien proceSSes'take‘placeebeéaﬁse the _
éentres'areepoints Of‘eobiel 1hterceurse and centres of inno-
:vations, mechanical or. educationalr These erocesses of diffu-

' sion 1n agricultural perspective are of much 1mportance to

o develOp and change ‘the agricaltural landseape just to cope

with the increasing demand of the products.

Availability of agricultu:al functions and facili-
?ﬁée in,the,lcwest o;de: will detexmlne,the,natuge of.feci. ,
fiities:that aéé to beepfovided in turn by the'growth centres's
fThis refers to the stage of .the economic advancement of the
‘7lboth orders of growth centres and’ feeder areass

GROWTH CENTRE GRDERING AS AN AID TO PROPBR AGRICULTURAL _
RESOURCE LINKAGES s

! ..l
o

\;{ The linkage of the area served with the growth

centres is a determinant of the concreteness of the growth



centres. The higher the linkages, the higher will be the
'_ giro&vfh ”fof | b‘ot‘ﬁ | és‘n’its ""f&'e *écs'uﬁécft?n‘riti of’- foaa' of 't'ri"e? L

:and more facxlit;es and'mn'turn;‘more and’more'raW'products
wffi”poﬁgﬁtho:gto&iﬁ:céhtfésVétvmidimum:cost'and'time from
the 'surrounding areasd The process will ultimately feed the
'highéfiyider'céhttés 1ike 'growth poles' earning and adding
iﬁégiotéf transaction by the growth centres: This will re-
| ,éult'invthé’totafgutilioation of resources; man, land and"

et

I‘technology.

In this connection, crowded growth poles will be

,relioved from the overpopulation which can no more afford-
'employmeqtf Counter—magnetism is thus induced by the growth

centres’

GROWTH GENTRES® CONTRIBUTION TO AGRICULTURAL DEVELOPMENT :
Growth centres play pivotal.foles by-which'tho"-
entire agr1cultural scenario is changeds The roles are
‘centripetal and centrifugal in nature which induce develop—
,ment in the centres itself and in the surroundlng areas.
lAgricultural development refers, here, to progressive .
'_changes exclusively ‘in ‘the structure and patterns of agri.‘-

cultural productivity and -its associated functions like

-fchange in occupational structure of the labour force,
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impnoﬁemeht in agricultural labour skill snd other functions
like banking, transport facilities and agro-based industries
~and - marketing of food_and fzbre (Halcrow, 1981 )« Agrlcultu-
ral production processesg are associated with the -established
.z:eiationshlp between output_ and input. In optimising the agri..
cultural prpduc§§on,pxqcesse§¢ growth centres extend facili.
ties and’functions playing the important role because they
éte:tee:pivetal;centres,pf the interécting phenomena of agri-
'culfufal development. Diagram shows that the:centres growing
in the rural areas,. whether they are larger villages or small
‘ towns, accelerate the: processes of 'its own growth and of the
development of -the surrounding areas ave dependent on avail-
ability of resources in the area, natural as well as human
(Eigu;eﬁlkl.): For examplge,if.ihehsurplus production(food
production and /or agro-based raw material) is available in
;hé“aree; Qhe.funqtionel stxuqturegef,gtoﬁth ceﬁtres,ef the
area would develop accordinglyQ?Further, it is also fact that
if abundant labour in the rural areas (labour surplus) is
avallable, then,; it migrates to these growth centres and,
consequently, stabilises the wage=rates on these centres.
' Therefore, they~age acting as 'shock-absorber' and 'agro-

processing/food<colleeting"centres of the areas
These centres are contributing to the agricultu-

ral growth and development in the areas of agricultural
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domination in ﬁhe fdlloming four ways'.

. First, the expanslon;pf éomestic:agplcullure’not
only for sustainable increase in‘the suppiy of food, but .
t:ansfromation.oi tne-existinéxsupslsﬁenpe type of commer-
cial agriCUlture, wherefrom surnlus.is expected for the
change lnftotality and\changes in'the functional structure
'of the growth centres. This surplus, in turn, is used as
T aw materials in other industrles. Because of the result_
of agro-lndustrial development of these centres, this is
called the 'production—processing contribution' of the

growth centres.
o Secondly, the agricultural surplus will create .
markets where products are to be assembled for sale and

consumption in the centres and also for sals of the pro-

11

cessed products in ‘and out31de the growth centres. Further,

development in the area/region as a whole would be depen-
dent on these centres.whenevmarket facilities would_be

;intensifiede‘lt is called<'market contribution' of growth .
icentres to the agricultural development. '
Thlrdly, growth centres help diffusing the agri— .

cultural 1nput factors like mechanlcal as well as blo.che-

'mlcal The agr;cultural land use: processes, namely expan—

sion and intensifzcatlon, may ‘include newly reclaimed area



as a result of introduction of technological inputs, .trans-,
formation of unfertile land into productive one, by use of
prOper technological inputs. These .centres would. help to
diffuse these agricultural innovations. Therefore, it is:
called the facoeleration:of.diftusion processes! and 'fac-

tor contribution' to the\agricultural development'. .

‘ The function of growth Centres' are to generate em-
ployment for the surplus labour force, a phenomenon of green
‘revolution and meohanisation, to generate processing and con-
"sumption of surplus food ~from the. bordering units. The rural

'to urban migration is also due to the higher wages at these
"centres and to the low productiv1ty of land in~ the surroun-
.ding areas. Thus growth centres act as 'shock absorber!' of

the surpluses (whether labour or. agrlcultural production).

STAG:S OF GROWTH -AND_ DEVELGPMEN” OF GROWTHICENTRES

As a result, the study of . the organisation of the
growth centres is a major tool for agricultural development. :
While, the arrangement of those growth centres would give }
 the’ tendency of whole spatiel system to optimise the balan-
ced agricultural development of the area, their ordering is
_useful as an aid. to balance the agriculturel resource link-
ges of the area. In this, connection. the areal personality

of the agricultural resource is’ also important to study.
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Analogically, growth centre suits Davisian concept
of landform which 18 2, function of structure, process and
stage. Similarly, growth centre Jis a function of . push, pull
and push back factors 1n 1ts development Distinctiveness
of growth centres, and functional and qualitative change in
the surrounding areas are, the result of continuous and even
:cyclical forces like diffusion of .innovation and services
and other agricultural production forces Similarly, dis-

tinct land forms are cemmon at different stages An the cycle.

As the different stages of agricultural growth pro-
ceed, its certain characteristiCfoeatures are 1nev1table.
Characteristic) features are conSpicuous at different stages
of development such as, mandi periodic market, warehouses,
agro-based industries, developed tranSport links, communi-
'cation set-up, and agro-technical 1nst1tutions, and so on,
JAn bothvthe growth‘centresvand surrounding‘areas;vOn the
,basisref pull and push forces of growth centres, their ‘
growth proceedsffollowing its three. stages which lead,dif o
rectly to the development of‘the‘entire areas They are ini-

tial stage, mature stage, and final stage of growth.

In the initial stage, diffusion of agricultural
innovatiens, new,technology take place to the surrounding .
areas's This pushﬂfOrce accelerates the stagnant agricultu-

ral activities for a better production: Agricultural labour



force in part, may'be'pulléd=as norééliyﬁto the ‘centres for
better prOSpects. The push forces start showing more yield

resulting in surplus production‘

In mature stage of development of growth centre,
31mu1taneous pull factors come. into force in due course of
tzmea This can be observed by the structure of food collec-

ting functions, mandi and other period1c market functions.

| The,final stage (old), the functional structure of’
the growth centres is. oompletely changed to non-agricultu—
ral activities: Large markets for interchange of food and
finished products are commonk, The dqmp;eée‘chaﬁgg\in tné
'Sei‘uo,ieaaohieVeq where both push and po}I forces make
growth centres to be idéntified éS‘bié‘towns.end citiesa

-~ Thus. 1n studying the role of growth centres in ag-
ricultural development these stages of growth of the gentres

must be taken into consnderation.

.STATEMENT OF THE PRGBLEM

The economy of Golaghat distriet (Assem) 1s basi-v
~zc::al‘l-‘y‘‘t‘:\em:n.na'ced by agrioultural aotiv1tieSw The-rapid growth
:'indicates the development of new emerging centres in the area
through which various processes of agricultural development
- are téking place. Therefore, the. growth of growth centres is
oositively related to the rate of increase in the agricultural
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of these centres was: based on other factors than agrlcultu- |

ral act1v1t1es. But durlng post-green revolutlon perlod
(efter ﬁ970$) these centres .are playlng significant roles by
acceleratlng various processes related to agricultural deve-
lopment like diffusion of. agrioultural innovations, agri-
cultural extenslon service and mobllising the surplus of
egricultural products and agricultural labour. They are also
helpful for employment generation ‘and are ‘the centres for'
functional anteraction. If the growth centres are considered
‘as spatialhequilibrium of agriCUItural'development‘pattern
~of’an7erea,’there should be positive relationship between
the structural growth of these points/centres and agricul-x

tural development. -

| ti These relationships can be studled by takirng into
account, (a) the areal patterns of agriculture development
and their changing tendencies over time, and (b) the chang-
ing nature of activities specially related to agriculture ‘
end factors of change over time. It is also pertinent to
explaln how these growth centres are radiatlng the effects _
of development-towards thedir -surrounding areas and are help-
ful for agricultural development in the areaw The nature and
' spatial{interactlon patterns offgrowth ¢entres, -the distri-

butional.pattern of agricuhural development of the area, the
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reiationsnips among. the'components of‘agfi;develooment'and '
the functional linkages tied up: with the growth centres spe-
cially relatlng to agriculture, are .somo. of /the aspects. that

need sc1ent1f1c‘explanatioﬂ

‘For systematlc conceptual study of the problem, part
of che Upper Brahmaputra valley comprising Golaghat district
of Assam has been taken into consideration partly because of
its richness in agricultural résources and their improper
‘ utlllsatlon. However, the agrzcultural product1V1ty in the
area has been recorded very low ( Rs. 854 per hectare) with

its negllgible ‘decrease during 1970-1 to 1990 - 1 (0.90 p.c.).

o Golaghat distrlct covers an area of 3541.0 sq.km.
with a‘total pOpulation of 5, 36 ,608 persons in 1971 and
3302 sq.km. wzth a total pOpulation of 8, Ol 740 persons in
1991, according to pxovisional census% Agriculture is the
domlnating occupation in whioh 6544 per cent of working force
is engaged Very low level of . cropping intensity (107 per
: cent which is lower %han. that the state level of 12345 pes
cent), low percentage of irrigated area: to the total NSA -
(7.0 psr’ cent), low agricultural yield her hectare, low per-:
?centage,usa'of chemical fertilizerS‘(7u5 per:cent) are-some’
ofAthe_aspectsrinspite.ofits.ficn_growth.potentiai'oneaoc-fu

ount Of,favourabie‘thSiographic'as well as human resource
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cbndiiidnsl wiﬁh:agriohiturél‘c&bdiiioae‘preVEEiing aé'éu¢h
there 1s ample need of operating various developmcntal pro-.

cesses through emerglng growth centres.

oaJacrxves R

. The present study has been ‘oriented on the basis .
of. the problems,gfacts and figures cited above ‘to the follow-

ing main objectives g

1 To enalyse the distfibutional'pattefn of
: agrlctltural productmvity and its changing
,,patterns.

2. To evaluate the contribution of growth
centres in the agricultural production
-processess -

3. To establlsh_theurelationship'between the
agro-based functional structute of growth .
centres and change in the level of agriculs
tural. produotiv1ty.-.» o ’

 RESEARCH QUESTIONS

The main objectives of the presenf'sﬁudy feflect
the structural relationships between the changing nature of
growth centres and 1evels of agricultural development. Three
magor research questions demand prOper explanatien.

1) How the agrieultural 1nnovat1ons and the effects
of green revolution technology are being diffused
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“to the surrounding areas through gtqwth”éentres?

ii) How the growth centres are influenCihg the
leakages of agricultural resources for sustain-
able growth and well-balanced development ?

ii1) To what extent the spatial linkages of the area
which are controlled by the growth centres, are
influencing the level of agricultural develop-
ment ? o
These questions are directly related to the structue
ral change of the growth centres and the areal varistion of

agricultural development over a period of time.

DATA BASE_AND METHODOLOGY

.'Data regarding the treatment of the first question
is cohcernéd are collected from secondary as well as primary
sources. Publications of Directorate of Economics and Statis-
tics, Government of Assam, Agro-Industries Departmerit, Fertis
lizer Corporation, Seed Corporation, and the office reports
cglleéted from Land Mortgaged Banks,‘Commercial Banks, Co=
Operative Banks, Community Development Blocks, Panchayat
Offices, neh—gbvernment fertilizer-pesticide shops and machi-
ne tool dealers, are some of the sources of secondary datas:
The pqimagy5souzce includes the data relating to agricultural .
information, exhibition and training of the innovations throu-

gh.panchayaks“o: any other individual or Oréanisation%
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- Regarding "the. second questioc; data from séGOndarYf
sources collected from recent publications of hand books pub=-
lished by the economic and statistical dccartment have been
processed_and analyseé& Moreover, panchayatwise agricqltura;
:ééoUrce-data.have been ccllected from different panchaysats
and c'cinm'un ity Block Development offices alongwith reévenue
collectddn offices. As regards to the collection of primary
-data fcr showlng strength and control of the growth centres,
the number of functions/facilities related to agriculture
available 1n the growth centres have been collected. Data
oﬁ beneficiaries availing functions/facilities, number of
peOple frcm panchayats benefitted, such as from banks and
fertilizer-pesticide gshops, etcu, have been collected by

.questicnaires method.»

otdantu,
:”ff Eespite the 1nev1table ccnstraintsi;he structural

characteristics of agricultural development have been ana~
lysed by calculating agricultural producticn and producti~
vity 1ndices, agricultural inputs,; - and infrastructural vari-
.ables for two points O0f time, igcj 1969 « 72° and 1989 - 9%.

| mmm - PROOUCTION GRONTH + HETHEDOLOGY

A : | Agricultufal bréductivity may be defined as the
xatio of out put to input in relation to land, labour and

capital and overall rescurces employed in agriculture’



20

Agricultural productivity can be increased with lesser amount
of capital investment in the initial scages with the existing
but dynamic work force, buﬁ.with'proper use of technology'in
an effort to increaSe tpe yield'of importanc crons leading
to.more'production& fncreaseo agricultnral productiviry ie
the pivot onrwhich develonment revolvesfrAs the horizontal
expanaion‘in agricultnre ie_limited vertical expansion of it
might7oe an approoriate tool to combat with the 'menacing
‘oalamity like starvation'»(Myrdall967 ) of the,increaeing'
populatién andgto_feedlmany‘agro-based_industriese l; is

also ﬁool for removing‘rural poverty in India (Ahluwalia,
_1978)‘“Therefore, it. ié-important in this senae to look into
the dimensions of agricultural productivity like its functio-
,;ns, patterns, constraints in details so that development pro-

1,cessee;can be,reoriented“in potential areaste
For ‘the purpose of finding agricultural growth and

'productivity, Bhatian conoept of conversion of area and yield
“of the various crops would have been the best (Bhatia. 1967)§
But it is applicable only for one. point of time* The temporal
variations can not be analysed by this method because of its
' shortcomings (Dayal, 1984)F Therefore. the agrioultural out—
put of each areal unit has been calculated by converting
lcrOp-production into ‘its money term with the hélp of multi-
'plying the total production of each crop by its hatvest price.
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The mathematical expression of productivity calculation is

gdven as t

Lo} : ) ' .

'- Z Aj Y, P N e e b ov.(1§b2')'

R

.éand O

i

'éWhefQ Y ‘€ the agriéulturél»produétivity §é§*areal
: _unit of panchayat.« . | :
AL .= the erea of the 1 th crOp. .
Yi = the yield of the i th orop.
?i"5=the_ha:vest price of the i th crop, and
" An = gross cropped area of panchayatsie
SR 0 = agricultural output in monéy terms
‘ - Hete;-the panchayatwise data 1n rélation to area
'and yield of variousqcrOps are required:. Yield of different
¢crops 1s,calculated from the available produgtion-datal;rops_,
 thlefthe”priée§,9f crops is available at district agricultus
:iai,mérketing'dfficés@'égroaéasédthﬁSeheId'and~non-housého;é
‘“ihdgsﬁniéifeétabiishméntsw'PriméryQiﬁVGstigatiOQ'is also con=
 “éuctédmiﬁ'tﬁisp#eSpeétj1n Qiffégéht‘panchayaﬁ areas of the .
aasttiet&-ig7o .:71?héxves£:pridéé'havéibeen ¢onsidered as
‘gonstant in finding' the outeput for both the points of time,
go'that‘dbmparisbn becbﬁéé meaningfn1@ and influence of priée _

' '¢hange eontrolleds



Agricultural area, land ‘use and cropping pattern
data have been. oolleoted from different circle offices of the
di&triotu.General_informations‘of,agriculture,_sucn aslpopu-
lation, occcupational structure, technological input have been
éollected from_tneﬁdlst:ict offices of agrlculturé, Dooariment
of Economics and Statistics, Agro-industries. DeveLOpment Cor-
poration, Block Development Offices. Apart from it, statisti—
cal_handboqk»of_Assam fo;:dlfferent yea;s;of the specified
period, cen;us_handbooks.1nolud1ng l9gl provisional hangbook'
Journals.ofiASSam;Agfioﬁltural_University,}ibrhatg,Aercultu-
ral Atlas;of 5393@_5Y thelsame ﬂnive#sity, st@ﬁus.aeponf of
éhe Titabo:,.ﬁicg Reseé;oh Station; Qoologigal.SQrvey of‘lndla
.Regiqnépoffice.xShillong;fb: goologlogl mobjandfoﬁbe; ;ele7 ’
iﬁani 1nf0rmations,,have been some of the sources Of'lnforma-

tlons and maps.l

The cropping lntensity 19 calculated by using the

following simple formula‘ ,
,’r' ;
N S A 38
Where Ir= Cropping 1ntensity in unit r in
. percentageh :

@ cC- Af = Gross cultivated Area of 2 th areal_
. unit,

N S§ Ar Net sown Area of the T th areatunith

3

Since the total agrlcultural production is calculated
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-*-'b-y -a-pbfimg e‘c‘;uafion (1?-2‘) for a'p‘anﬁauiar'paint of"umer;

X f . .
D «

'simple method of lgnea: growtb-:ate as fo;lowe,:.

e T R )

T where r = rate of growtb -

Po. Production (out—put 1n rupees) of O-th
' yeer, '

and Pl Produetien of the 1-th year. |

" It is 1mportant to note here that there are .many
and varied mathods. of calculating agricultural growtht For
s.examp;e;‘M1nhas,and yaidyanethan»§196§)‘meaquted.grow;h by
':éppliingxdeoemoeiﬁien $cheme of fhe-gr0wth‘components% Bhalla'
;:and Alagh (1979) have also given 8 good scheme for the same _
.uand included interaction factor foz agrieultural growth asse-
sementh But. in the preeent centext. simple aggregate scheme
’fof agricultural productien growth is meaeured with the help
;iof above equatign (1&3)’ Further. annual average growth rate
1gof agricultural produetion is ealculated for two decades o
._"(1969 - 74 to 1989 - 91 ) considering 1969 - 72 as base ye’ar,
1P , and 1989 - 91 as current year, Pl? |

" l

‘1;ﬁ¥~:“ For describing the distributional pattern of agri-

-

foultural attributes, Gaen panchayats (Gram panchayats) have
.Qbeen taken .as areal unitst. The Spatial pattern of growth

,,,,,,

"centres influence have also been interpreted by -preparing



meps for two points of time's To show the :alaeionahip betwean
the 1nf1uence of growth eentree and sgricultural development

24

pattexn,'maps and d&agtame have been propared .and the reeults e

are treced out with the holp of superimposing these maps:

The detailed study of . the functional struoture of
tha}ggowth:qenteesgat vagious level and stagesg is carr;ed
out by faking 4nto aécount the. thfeevuajor gzouch'centree of
the area, namely, Golaghat (district headquatter), Eetgaon
and Bekakhat (main centres) ’

De51gn of the Stu@x

: According to the obgectlves and research questions
stated above, the whole material is arranged in, coherent way
in the. follow1ng manner* Chapter I deals with the concepts,
ﬁs@etemenx~p£.tbewpxqblemewobjeqtlvea,Lrgsearchmqpestions»a
-‘data.base9methoaology;'whife the Chapter II‘deals;with‘theA
~agricu1tural production factors of the area‘ In the third |
iChapter agrioitural deVeIOpment and production processes of

the area have . been dealt with emphasis on the. temporal change
in relatlon to physical, cultural, and economic sltuationsi
Chapter . IV deals with ‘the detailed study of the role of - |
.growth centres in agricultural development of the area, and

- the last Chapter includes conclu91on and suggestions.
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 GHARIER-U

AGRICULTURAL PRODUCTION FACTORS

Regources sre living phenomena, expsnding and con=

tracting in response to humsn effort and behaviour. To Zi-
‘umermenn, the word rosource. does not refer to‘a-thing or a
‘substanca, but & function that s thing or the substance may
perform, or to an operstion in which it may take part in,
namely the function oy operation .of attaining a given end,
satisfying a wants In tbg éontegt'of agrieulture, according
'tofztmmsrmannian\concept of rQSngces. agriculture may in- .
clude those components of crop écoxogy,»like soil with its
numerous dimsnsions that:influenbeuagricultural producti- |
:vity, rainfall that forms. with its all associsted Phenomse.
;nagran"impaztant ettribute to the present subsistence type
of mansoon-fed cultiVation like ours in this region, solar
:adxatlon ‘axd many others% Agxieultural FoSource may alse
include the knowledge of existing technological aspaects, |
'like crop technologv. 1xrigation, fertilizer, mschanisati-
on of eultivation. planting, psuning, haEVesting. storing
‘end ptocessing. and meny othexrs including ‘crop rotation
}and crop protection etc. The most impoxrtant agricultural
factor &s the men himself, because without him & natural
ragsource cannot become an economic :esourceu;fhus agricui-

tural resources include all the functions and operations
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aimed ot the increasing production and productivity by way
~ of utilizing land without mass damage to the same

. It is often alleged that soms of the agricultural
p:ogrammes, fox example, irriga%ion, fail because of the |
1ack ef the detailed knowledge of the egricultural resou@ce
_pexsonalities of & tegion whetein the pzogrammes is to be _-
ﬁimplemented* These sehemss ate sometimes paxtlally success—
“ful end at %imes, failure bocause of lack of basic informa-
tion of natuxal rgsou:ces availab;e in aress under consi-
dezatidnaﬁFOt'exeﬁpié;‘undarestimation of rainfall, soil
stuéy¢ 1nadéquate'topographic SULVeY, we?e the drawbacké 16
iriagation Scheme in Maldi in 1920s Where,'latet it was found
 ghat economic yiold of cotton, thore,could be ptoduced with~_
‘iout uugauon (Amon. 1991). It is, thus, clesr that aeean,.
-od information of the resource parsonality of the a:ea is
Avery much essential beiore going to frame any agricultural

'decisions and planning"

7 - Basically Agricultuxal pnactices are the result of
‘vazious physical. ss well as human factors. Physical factors
cen be classified into thros types, (o) topographic features,
(b) eoil fertility ond (¢) climatic conditionsse Although these
.axe integrelated and iheerdepeqéentbzthe study of those factors
" would be helpful An:undetéténding the causes Qf productiviﬁy.
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variations.

Can tha~othéf hand, humsn fsctors asre also important
2o agt&cultural production. Human £OS0UECes 1ne1ude man as
benefioiary as well 88 an agent of production. Besides SUe
pplying the labour force to agriculture. man as population
also soryes as a marke% for the product generated by them»
Aselvesg and_diteats the‘agricultural produetzon pxocesses,
discovers new @ays of utilizing 5ew'agricﬁltuiai.ianaéﬁfor
mnrefproduction énd productivity. Age groups, seu»rétid and-
education through training and demenstrat&on of modetn agri»
:practices are soms of the 1mportant aspacts so far human ro-

source 1n agriculture is concerned*'

Before going through details of the dafferent ageie
tcultutél tesdurces in the:érga, it would be pertinent to note
EScmewhS% deﬁails of tho phvsical as well as. human faétozé of
:agriculture for a better understanding of the 1nf1uence by
geomorphic processes in shsping the agricultural production
precessee and factors of Golaghat distriet* '

HYSIGAL FACTORS

N Golaghat district, the present study aroe is, physio—
grsphicaily, a part of the’arahmaputra valleyf(sbédao'sq.km.)
of Aséamﬁ Although thé velley exhibits quite a monotonous

landscape, the study ares is o combination of landscape with
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asttitudinal veriation in tho valley itself frem flood plain
egeas of the'B:ahmaputra and ité tributeries through high
0ld alluvium to still highor foot hill aross of the tertia-
zy folds in Negalend and théiggmbfégﬁ&Lahd mass in Karbi
Anglong %o the south snd'té the wes%-§GSpect1VQIV%

The Brvshmaputra. vallay; the 619@@: of the two,
‘other being ‘the Barak valley (6962 squkm.), includes the
A“y'region between 25°45 N to 27°55 Nf latitude and from 89%" E
o .@6 2 E longitude‘ he valley shows quite a peculiar phy=

k 1 sieal emd socioaeconomic aspecta; ﬂ.oode and dzaughts are

’:common, and the peoples aze not quate reSponsive to seed—

::fertilizer-technology culture‘

‘ ~ Admin1stratively,solaghat district is one ef thg
1:jtwenty three districts of Assam, soven of these campzising
“:prer Brahmaputra Valley that 1ncludes the disezlcts of

"::Tinsukia, Dibzugarh, Sibsagar, Jcrhat and. eolaghat on the

" gouth bank of the. Bzahmaputxa and Dhemaji and Lakhimpur on
F:the north bank. The pxesent Golaghat district, the seventh
lilazgest district oi Assem in torms of its area, was a suba
;Cdivisicn of etstwhile Sibsagar dastzict and later erstwhile
ffJorhet distrlet till. it bscame a district in 1987

. Golaghat dlstrict covers an area of 3341 sq.km with
;ionxy 6%27 per cent of tha Bxahmaputta valiay. The boundaxy is

\ \
BN
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demarcated by Nagaland state in the gouth, Jorhat district
on the oast, Nagaon and Karbi Angleng district on the West,
and}theﬂhorthernglimit‘by the Brahmeputra rivers

)
Sy

o rne Brehmaputra valley 19 suxxounded by the Eastexn
Himala#ase Patkal ané Waga Hills on the north and on the
east,'Maghalaya platoau and Kazbi Anglong {Mixir) Hills on
tho . seuthr The valley & elongated but nazrow with & length
*“of 720 km1 and an average with of abou% 80 km. The Vallé?l
“ is narrow where projections of the. Kasbi plateau and the .

'nghaiava plateau delimit the plain to spound 50 &m. The
.:.south Brahmaputra plain is arsegularly monotonous, as there
'“are plain embavmants created by the 1arge tributarios enter

4ng into the plain from the plateau and hius unl&ke the
”"north Bxahmaputxa plaan whiCh 1* fairlv regular*u |

_The district conforms the general oharacters of the

‘ southern Brahmaputra,vallevw It has occasional hilloeks near

“:Nbgheriting in Dergaon for example, highland areas aleng the

south western boundary of the . distriet near Numaligarh; Kazin
lfanga and bayon@**

The Brahmaputra valley is believed to have develep-
.ed on the foredeep between the Tethyan geesynoline and the
' projoction cf the Decen plateauu The feredeep remained undog

‘water far long period ef time and had resulted in aggradational



PEOCOS30S' These processes led to geccumulate on the undor-
ground %ongue 8 number of strata on sucoession, like Jain-
tie gxoup having limestone. folluwed by Bersil series (have
1ng oil)o Surma ané Tipam series (oil), end lastly by the
Bihing serles Spanning from Eoeene to Pilocene. Alluvium
was deposited at the close of the pleistocene period in

the fczmuaf sand; pebbleg gravel, snd bouider'along the
foot hill”reglonsdﬁfhese age Seats or terraces of the older
- alluvium whote, now most of the tawnships and tea gardens
have flourished. New alluvium, late:, was doposited by a
“number of rivers rising from thefHimalayas~and~Patka&-Naga
'Rangeé over the teﬁtiary bods of the Brshmaputrs vslley.
This is estimated to be 1500m thick in averagé (Singh, 1971)@

The Brahmapntra valley has a very gentla slope of
13 ¢ por kilometre from oast to west which sccounts for
.the late:al sbrasion rosulting in bank erosion of the Brshe
‘maputra, more perticularly seen in the southern bank causing
damage to ihe‘agr—icu}turél and residentisl seats.. The north-
”southuczoss-éeéﬁion‘ef‘the‘éalley'shows steopness on the
north due to sudden fall of elevation from S00m contour to
200m; and a.relétivgly gentlo slope on the south ' in Tirap
- and Nagalend, with more gentler slope in the wost near
~ Meghalaya énd Karbi piateaqé (Ipher, 1?74)w
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The presence of a number of alluvial fans coaless .

cing to. form the Bhaber Zong, exclusively in the. northern

part of'tﬁe~ﬁenth Btahméputra valley‘éceounts'for‘the sudden
encountes of the dead plain and thereby release of boulders,
pebbles, cobbles, sand and 8{lts at the change .points These
zones 1ater did 3oin together to form the Bhaber belt. Braie
ding and intexmittanee ocour here in case of big and smell
r&ve*s zespactively, somatimsa fo:ming swamps ' in dépressed
areas. These are Tarai ZOnes which in course of time join

20 form mhat is known 2s Tarat Balt 4in parallel 1ino with
.the Bhabex ‘Beltw The Terad Belt 4s the seat of occuprence

of manv small geasonal rivers xesulting in wet soil condie-
tion with luxuriant ferest growth' To the south of the Tarsi,
.and parallel to i%,.;ies_ehe relqt;vely_high lgnd, also may
be-zé?ekred aé~'bgilt‘upf_zqnesian¢ stil;‘sQﬁth 65 this
z0ne, thore lies the flood plain of the Brehmeputra where s
7number of swamps and 'beels’® are found to embrace g number

- of north bank. tributaties ahd. ultimetely allow %o open into

-master rivers: through sub~parallel courses.

The south Brahmaputra Valley, also consists of a
”sexies of terraces along Lohit, Tixap end Nagaland and along
Karba plateau on the upper part of tho valley. But the lower
part is characterised by the presence of s series of swamps
.and beels along the Meghalaya foothills, which were formed
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by pzocesses of degradatAOn. in contratv to aggradationel
: processes. -This is consplcuous along south Nowgong, SOuth .
 Kamrup’ and SOuth Goalpara plains. To the north of the footo
T hill tezraaes and SWamps thexe lie the relatively high land
- argas: or °bu11teup' areas. Further north, 1rregular but OXw
- tensive flood plain aone is formed which is of cons&derable

'impartance as geegraphic unit, oontaining "chars' 'chaporis'

' and,;slands of ‘sandy loam in nature. |

The study -area, Goxaghat districe, however, 1 lacks

'the characteristia Bhabor zone of the north Brshmaputra vslle
 ey. Thie is attributed mainly due to the gentle hilleto-foot-

 301n1ng study ateas(fig. 2&1)% xnstead, Terai belt is prevs-
‘lent on the soughetn'pa:t:of the district which offors the

'tegion couditions ‘congenial for luxuriant forest cover. Namber

'Reserve forest, Diphu Reserve f@rest, Rengme Reserve foreet on

,the southe:n part and Kazirenga Reserve forest on the western
_'pq:t of the éistriqt_a:q(the‘qotable seats of Tared plant
, Qrgm"l’fo

Northward. the. Tazai belt averaging 20km. in width

;begins 0 merge with the relatively lcwez ¢terraces of highe

.'land aonea This is an exténsive azea An this region covering

 almosg 60 per cent of tho entire sres of the district whore



as it entionsd sarlicr, géfe‘z&éd to 85 -'&snt.d'p ' "éieéis‘, "
a humber of townships ‘and toa gardens and almost entize te-‘
sidentisl’ functions have been éecommodated. Also, most of |
the agxicultural practioes along the riverine tracts and
comparatively 1ow lying areas of | the high 1and ﬁetraced
zone known locally as 'Pothars' take olace. Sital Pothar,
Dedhara Pothap, Rajabahaz Pothar, Leblebi Pothax, Dihingia
Pothar, ohowdang Pothar, Nozrongi Pothar. Rohdhola Pothar
ave some of the dmportant pothars (paddy field) for crop
culture% Thase paddy fields have vezy little or ne irriga-
tion facilities and sometimes ere prone to floods caused by
~txibutaries of the Brahmaput:a ‘1ike the Ehansiri. Difolu,
Kakodonga, etc. end by the distributaries of the Brahmapui-
ga ;tself like the Gelabilo These fields are glso prone to
infrequent drmught& ,"

o Fnrthet northwardn,'in the baonk sreas of the mighty
Brahmeputra, E} huge area is found to be packed with beols,
-¢hars and chaporis extending in mwost cases to the noer ceéntre
‘of the Bnahmapuﬁra bed itselfs and also with occgsional Apch-
esn hillecks as in Negheriting. This sandy loam area is prone
to frequent floods but rieh in paddy and mustard cultivation.
~This flood plain zone aceommodatas elmost entire peasants from

plain tribes community and Muslim 1mmigrants. This narrow belt
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| aveteging 8km. an w&dth is the area of hazazds caused due

) to low discha:ge of water by the tzibutaries to the main

\ channel, the bed of which is not deep enough, ‘@ phenomsnon

| of upliftment of the bed in 1950 aarthquake. Bank' erosion is
evident and anoxmous ‘a8, in Ehansitimukh and chikarighat end
T ezsewhere, due aleo to tbe scuthwa:* moverenst of the 'Brahe

| uwputra. C

The aﬁahsiri and Dayang riveré, both after éréss‘

- dng extensive aroas with low gradient ero forming innumer-
.'able wabow 1akes and beels owing to their mesndezing cour-
ses (Yiguz.a) Perhaps the Dhansiri river is ene of the most
meendering riVers in the world- ‘These 1akes help thick forest
cover and also\make the area fortilo resulting in enormous
production of rice and- sugarcane. Right from Chungajan to
Dhaneirimukh, ths Dhansir4 river establishas an unique flu-
vial dimensaon demanding spacial ottention to the impact on

agriculture.

) ;la Ezaiﬂeg@»‘»
| Mote’than-éne hundped 1argé and small rivers along
with the river Brahmawtra. dominate the fluvial action end
shape the physiographic scenazio of the Bxahmaputra valleyt

R@sing,fram the beighbouring,of Manasa:owar in.fibet
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~ from, the glaciers Bike Ghema Yangdang on the Trans-ﬂimalayan
z0ne at an altitude of 5150 mts, the xiver Brahmaputra chws
_ over natuxal synclines for about 1400Kkms with diiferent namss
in dafﬂezent regions, Matsong or Tamchok Khambab or Tsangpo |
in T&bet, Siang or. aihang in Atunaehal Predesh. Finally the
:briver meets Dibang and Lohit to be namod as the Brahmaputra
KT fl@w westwarﬁ in Assamu It has. on the north bank, £iftoon
_and on the south, ten r1Vers are fai:ly large and navigable
.:throughcut the year-s The Subansiri, Jia—Bhareli, Manas, SON.
"‘,._lt.osho Barnadi, Pagladia Jigibhansini, Dikrong, Jia Dhol, -
etcw'are the . imﬁowtant:norih bank riverss end the Burie -
_Bihing, Dhansiri, Kepili, Dikhou, Digaxu, Kulsi, Krishnai

are the mein rtvers on the aouth bank. ~

Relativély sbft‘tertiaty'tboks'éhé heavy tainfali

"~ help the rivers ef the both banks to erode and transport
'enozmous voluma of loed to supplemsnt the inherent force of
exosion of the river Brahmaputra. The melting of snow in the
:Rimalayas oausing-landslides also holps maintaining the high
“degree of load amount of the rivers that originate from meol-
%1ng zenesu This rosults in, subsequently the formation of
'alluvial fans. The rivers, thus, resort to braid. The force
du;ing flacd.;s enormous with a gradient of 1:23 to 1¢30
mégnitudew;This is why north bank tributaries freguently
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change the ir gqurgesngt'obstruﬁtiOn'of»aggzadat}Onalwnagure.'
The resg;ts.ofﬂthe fldvlalgéfocesses in_thé vélxey~canzb§.seen
,_1b dgffegent parts of the valley. As-thé.arahmaputréfis‘slow;y
mevine'sbuthwazd,'many‘plaées like Dibrugarh,.éisangmukh.»wi.
‘métg,;@hapgirimukh,<MOtiahola, Palashbari, Gbalpéfa are‘fac-
:ing bank'erésién to o céns&de:ébie degree}«Majuii island'wés
;created.as’a'xésﬁlt of southward thrust of the Brahmabuira _
beds As a tesﬁlt'gf tbe‘éame féctvthe Buridihing and the Dhane
_v.siriitivars had_tg,suf:epde:'a'cons;defablerlengzh.to the Brahe
'_gaputra. éne‘important aspact is thot. the confluences of. the
‘ ‘nor§h bankptive£s are migrating to the south wast, whoreas,
. thas§:§f %he south bank fﬁvars.arg migrating to the south
;éast (Iahaz, 1988) « |

o ‘vagart.from-the4iluvial impact‘of the river Brahmse
‘putra in Golaghst district, the Dhansird with its tributa.
:iiés‘play'anﬁimpextant role in‘fexming'fhe present topogra-
.?ﬁhyi The Dhanéiri;baéinf(4766%40,3qaAmile) includes the oase
‘ gterh“§ért of fhe Mikir or Rengma hills and south western part
“of Golaghat district%‘2he‘t:1butaxies of it include first
llpiées streémé like the Ghﬁngajan.‘hengtajan. Rengma or
iﬁgyanga Namboz; Thérajan and the Daigrung'i_flﬁiilij& These
i:§£raam$ flow and carryiéith'them-much silt and clay rather
-than pebbles, boulders, ¢tc. as the rivers do on the north

bank of the river Brshmaputrals Ephemeral rivers are absent
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in this region. These rivers are mostly reinfed and the:eby
induce wet conditions for which, unless ﬂt is damaged by
*human intexference, dense forests are abundant and agri-
ﬁcultuze is natutaily rich in. alluvial txacts. As 1t is men-
:tioneé earlier. the old Dhansiri was flowing beyond present
gNagaon, but for sovthward m&g:a%&ou of the river Brahmapub-
‘T3 it nad attained the gresent length (354km.). |

- One éf"the results of the fluvial processes of the
”Dhanéirf‘iiver»is the creation of Dimapur~Borpathar platform
, which ¢an be differedtiated by its higher' terraces with" older
.;alluvium having oceasional hillotks. The formation of this

‘ .?pletform is -due mainly to simultaneous asction of arosion

~end recession or pushing-back of the hill margins by the

rivert -

| Other impertant xivets are the Kakodonga (1098.98
| fsq.km*carainage basin) and the. Difolu river 4n the eastarn
~ ‘and nort‘;wastern parts of the districts The kakodonga river

f_:originating'in ﬁaga hills, has a length of 68kn's The aggra-
jdational choracters of the river results in ‘sudden floods
iduring rainy days csusing & good: deal of damage 10 agricul-A'
‘ture and propertyh In ‘the lower course, it 'givées rise to
~we;19defined marshy areaS'tOiultimately‘metge into the



10

Bhogdoi river in Jorhet district.

ﬂ The Difolu river has its origin in Mikir Pahar
:(Katbi Anglong)« The river has a very low gredient for
which swamps have been formed supporting the growth of
taii grasses. The drainasge basin of this small river is

rosorved as Kaéiranga Sanctuaxy's
Seils

The goll cover of the ecarth forms the basic com-
ponent of crop ocology. This thin cover under difforont
genotic and climatic conditions, determines the types and
magnitudes of agriculturéig?he thin cover of soil itself
implies how slow the forﬁatioﬁ of soil, a proéess is. The
weathering of rocks by heat, cold; wind, water, chemical
roactions like hydrolysis, oxidation, carbonation etc. ot
different roto of disintegration of different rocks under
difforont climatic conditions, forms the first step of the
fé&métiﬂn of soil%,Organic matter with air and water when
mixed and decomposed make the sll important soil, a source
of life. Thus, the parent material (source :ocg) determines
basically the soil composition, which in tuxn determines
;the cultivation pattern of diffexrat crops for ths wineral.
raquirement whicﬁ‘differs from ¢rop to crop. Transported
soii, of coursé,’may rospond differenﬁlyQ{Again. the differs

ent sizes of the rock particles allow the Varying degree of
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availability of bacteris, fungi; al@%e,»WOrms and texmites
which, in an importaent perspective of agricultursl produc.
tion, keep on moving soil, serating it and processing the
‘dead organisms and plant material. Moreover the status of
orgenic matters of soil is an important determinant of .
aggicuitural production and crop productivity: The absence)
docrease, or leaching of plant nutrients generates the ime
portance of additional tachmolegical inputs in the agri-
cultural production procosses. S0 far the nutrient point

of view of asgricultural crops, mainly nitregen,_phosphate, ‘
and potessium (N,P,K ), these orop foods borring other esse-
ntisls, are supplied by most of the igneohs 8ilicates such
as Peldspar (NaGa A1S40) Mics (K Al SiD) Apatite (Ca PO)
Olivine (Fe Mé S10) etcs. but except for nitrogen (Wrigley,
1981);¢Gtops get nitrogen by fixation process from at@os,
phezet Thus, the soil formed may be alluviel if transpor-
ted from the hilly tracts and deposited in flat land. T‘his‘
tyce of soil is idesl for rice cultivation and irrigationm,
because here underground water level and. crop nutrient

are higher than naarby non-alluvial soiliy:

On the whole, soil parsmeters play a vital role -
in the success and failure of crop productivitys The study
of parent material of soil in Golaghat district needs »



" close geological perspective, but for the lack of micro.

_levél geoicgical informations a vather genersl 6utlook of -
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it may also serve the purposaew. Rocks of Miocend snd Piloe

cene time makes the soil foundation (Wadia, 1984) of the
‘district, Two.types of rocks are common in the district
(Gs1, 1974), tho older rocks hidden with the teftiary

gock=formation and recent deposits. Thus the overlying

teé%iaty gadimentary and slluvial deposited hsve ascted as

parent matorisls of the soils developed dn the district

‘under different physiographic situations and environmen
téi'impacts.\fhe rock fcrmeticnS'commoniy found are sande
stone, shale and conglomerste. According te Wadia (1979)
‘the sequence nature of younger rock formation of the

| region sre Dihing serdes, Qupitla geries, Tipam Series,

Surma series, Bareil series and Jaintie sorios(Fig. 2.3)..

The velley of the Brohmaputra is formad by the

alluvisl deposits on which alluvial soils have been deposited

by thg Brahmaputra and its tributsries. In Golaghet district

apatt'frqm the sadimentary-90$1,|alluvial soils, both old

and new, prodominate. New alluviél soils ére confined in

the low lying tracts of the flood plains of the rivers like

the Brshmaputra, the Dhansiri and the Kakodongs in which new

9i1ts sre deposited almost every year..
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, . These soils ere (rig.2u4) sandv loams or silt
loams hav&ng less aoidio cantents and thus suitable fox
the cultivation of rice, mustard, potato, jute, pulses
and vegetables. These scals are enxiohed with evailable
phosphate, potash and eachangeable calcaum (Singh. 1971).
The average pH value ﬂs 5.5,»9011 moisture content is

adequate.

~ The old alluviel soils are found st rolatively
‘élevated tracts which ore flood freo. Thess soils ars
more acidic having pH value between (4.2 to 5:5) less
thén:that*éf“the’greater parts of the valley's Thesze are
‘useful - for rice, sugarcens, vegetsbles, tea, but not
'ebndﬁctveliof‘mﬁétéidzahdféulsés% The colour is yellowe

ish, eéxture'df é@il~véries‘ftém séndy-tofolay loams%-

A Latetite soil is found in the hill . slopes where‘
leaching is profound, ¢rop nutraeat is pooxr end agricnl-‘
turally less usefuls Texture varies fzom sandy to clay
léamg Potash._?hdsphaies end limes are deficienti, This

soil supports gé:estlané gress ‘vegetationt.
The nutrient status of the soil for Golaghat

district 4s MMM®, thai,is NPK status, where M is for
mediumi Thus, it implies that for higher productivity
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end production, application of fertilizer input over neture-
lly medicore fertile oress is necessary. Moreover, micronu
trients like mangsnese, zinc ere rich in the sedimentary

soils while boron level is low?aa

Above all, these components of soil, thus, determi-
no the progress of agriculture. The soil analysis §s esson-
tlel and 4s rolsted to the Agricultural Development of o

' reg&ori%.\ .

‘chimatic CQndi:io;s

Agricultuxel productivity and production is a _
_ dizect function of the clima%ic conditians. Different ole=-
ments cf ¢limate havo their separate domains of influence

 »upcn crOps. Crop production may fall if tempetatuze drops,
) flowez;ng of crops may be znduced by showers and so: on.

‘Some of the dmportant soil properties like soil
: moisiureé hﬁtrient'maintéhancé-ability of goil, soil pH
'vbalanee evan sodl tempersture which have immense utility
.in cxoy culture. are directly ot 1nd1rectly influenced
and centrelled by weather conditiéns, such as precipita-
tien and solar :adiation (here refers to tempexature of

athSphere).

® Findings of Assam Agricultucal University, Jorhat, Assam
published in Agro climatic Planning, Esstorn Himalayan
Region(Zone 2). The Profile. Assam Agriculﬁmral University,
Jorhat, Assam.



~ In Goléghat district és 15 Assam, crops mainly
tice; muStérdéisugaroane etc aie 8 direct rosult of W 8~
the: facto#sg Tempe:aguie, sunlgght and roinfall sre major
_ deéermibents of these crops. Suéh factors directly sffoct
the physiologica) processes involved in gtain‘produeeion,
and grain filling. Thus, from agrieultural view point timely
distribution of rainfall as well os fair distribution over
spsce are necessary. Excessive rainfall coupled with storms
is quiﬁé nétuxally detrimentsl which also induces diseases
oiﬁéréps'to Sbtead. This may also‘ereaﬁe quick run-off in
comparatively high areas and water logging in some other
dopressed areasf‘Watex logéing is also detribentql whgther |
- 4t may be due to natursl csuses or by cultﬁral éauSes 1ike

~ over 1ttigation which reduces the soil, air_and temperature%

The Brahmaputra Valley experieuces essentially the
bread south»east Asiatic Monsoen type of climate. Thornthe
- waite (1931) and chpen (1931) include Assam in BB'W (Humid
"Mesothermal wznter Dry) and Cw (Humid Nesothermal Warm Tomm
vperate with Dry Winter Gangetic Type) respectively. But as
it happens. s0 eften, that the woather and ¢climete do not
alweys cenfrom with broed classification as given above,
'scope romains in plenty to look into the climatic phenomena
through & local perSpective (Borthakur, 1970) The location
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of the.srahmapﬁtxa valley within Assam is poculiarly located,
surrounded by Esstern Himalayas, Patkai, Naga Pahar, Mikir
Hills and Meghalayas plateau cach one having considerable
altitudes on alwost all sidos of the'valley.‘fhié peculis~
rity of location generates specific mechanicé and éhérmddy;'
namics which influences the gereral and éeééonal‘éitcuiatign
of wind, distribution of prossure, temperature and precipi-
tatieh@ fheSe result in,the*txansfcrmétibn of tropical mone
soon climate to sub=tropical monsoon ¢limate’ (Borthakur,
1986)§JWhereas,ihe’ﬁottherﬁ mountain protects from severe
cald~aié-masses of central Asis, the nértbpgeuth parallel
'rangés in the south of the Valley*regulateé meritime tropi-
‘eal airmass which is allowsd in the valley like a windowing
‘fanilﬂbredvér,'tha alternating pressure cells of North-West -
xnéié, Bay of Bengal, Indian Gcéan, the local depressions,

“ the 'locsl mountain valley winds ara smong the iqurtant
‘féctors‘jn‘prcducing the climatic distinctivenessg Noteable
:amang thesé are the formation of eddies by'Lecal winds,
whicﬁ;subseqnently'cansé the giewth of shallow aegreSSién,
‘s%ateiofvaOIQnged'cloudy'and,réinly aaathets and fogs,
Athugde:stéémsvand.dﬁét raising winds. Winter fogs are comm-
"ontﬁhichjcontindés for more than seventy'days; and are‘forb
‘med mbstly of GVapgrateé water particularly from rivers,

beels and marshy areas of the valley. Dust raising storms



are assgeiatediwiih steepvgradieht of pressure in the region
'which@;ih turn is relsted to the formation of high pressure
con'éfition over the Bay of Bengsl. The westerly disturbance
géia?mnmentum:OVBt the valley paxticularly.gxperiénced,1n
tho pre-monsoon period in March. This is *Bordoichila® as
popularly known in the valley snd is 'Kal Baisakhi? in
Bengal. | : | -
Seasons

 : Basing on various factors as distribution of tem-
‘;pérafhre,'rainfally and winds theifollowingAseasons are
classified E o |
o 15 ﬁinter- - = Decembor to February,
2is. PTo-00NSOCN aa_March to May,
- 3« Monsoon . = June to September, and
.4q-ae€reat1ng TONSOON » October an@ November.

' | The wﬁhté; ig.ghazBC£exised by dry day,véoox woa-
ithex (8°;4SQG)‘with dénse‘iogglrhe pro-monsoon is charace
zeriééd by szoimy aftérnoon céased_by.¢qnvectionai pheno-
"ﬁena.-dxy.&ust-:aising winds, rains caused by Norwaster[ s.
' Average rainfall and temperétuxe are 5i.87cm an&:23°gespec¢

tivelys.

~J
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”ébasoon stéris:ih early June with heavy rainfall
: causing decrease in temperatute. In the valley, low cloud
and high humidity are homogeneous 311 over the valley. The
average tempersture ranges botwesn 207 C-and 29%, while
average rainfall is 180cm. This’ status of weather helps
agriculture activitzes in the valleyiv

Betraatingfmoasoan is characterised by the sudden
axopvaf'rainfall and temperature to about 20 to 25c¢cm and
22°c.tsf24ﬁs; » R |

Interestingly, within the valley 1tself, there are
:jdispasities in terms of precipitation, dinrnal variation of
5temperatuxe, wind phenomena etc% There are considerablo woa-
%het and cltmatic differences betmaen the two ends of the
3valley, the east and the west’s The eastern patt sheres a

- high tainfall and recoxds 2] Iom range of temporature, whe:e-

tas, the westexn'pert.gets less rainfall and records higher

;range of temperature*

The study area, G@léghat’district,'may wéll"be
-looked upan these generalities of the woather and climate’
| of the Brahmaputra valley. As agriculture is a direct func=
tion o£<climate, it needs a closer analysis of .the most

inportant attributes of climate of the ares considering
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at least twenty‘yeérs of time’ Rainfall, temperature and
humidity, which are the main sttributes of climate, have
'beenutaken’tnto‘éccounﬁ.for datéil elaborbtioﬁ%V
Rainfall
The weather dataréte collected from Titabér Rice
" Resosrch Station which is situsted in the sdjoining dise
tric£ 6f the stﬁdy areé?lrhe rainféll, temperature and
'humidity data for ‘each of the month are collected for the
 last twanty years (1970 - 1991) Compiling the data of raine
fall mﬂnt@wise, it is found that the months of:June,,July
énd.ﬂnguéi‘réceived highest rainfall. In the month of July
it hés-béen fécofded 377um. The winter season experiences
- dey conditions when the ®ean monthly rainfall is recorded
- below 30mm (Table.zl) So far as rainfall fluctuation over
“Rime is concerned, the month of Jalyunoticeable in this
. respecth In this month reinfall fluctuates from 791mm(1983)
to iéémm (I988),-although the year 1983 receivedizain above
:normal th:oughout the yeax% On the other hand the fluctuae
,Qtion range is racorded lawest in the mcnth of January (Fig.
| %5 ) The year 1979 was recorded dry when the annual rain-
.'fall was belom the normal (lssmm)(Fig. 248 ). The less rain-
.”fall.in-winter Sesason gmplies=that.there is‘an_ample noed



Table : Mean Monthly Rainfall, Temperature and Humidity
2., ‘ o (1970-199@)

Months Rainfall Temperaturre (c) Relative Humidity

(in mm.) Max. Min. in %
January 17,87 22.865 1,32 77 .28
February S2.88 24.,.47% 12.00 77.16
March 99.72 27 .41 15.14 7ELEL
April 197.58 28.16 18.74 77 .53
May 194.74 0. 00 21.949 80.57
June 284,63 1.2 24.49 79.62
July E77.89 31.99 24.82 82.14
Auqust 294,80 I2.20 24.87 81.67
September 252.84 Z1.15 2E.95 81.A25
October 1146.80 29.55 21.4% 82.26
November 29 .42 26.82 16.04 79.18
December ~ 14.%8 2E.94 10.41 76.29

Computed by the Author.
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-of-irrigation systam~£or*rabi-crops.wThewprdductivity of
winter. paddy can only be raised by applying - irrigation_
facilities.

Temperature

The'variatioq of'iempaxature frém_maximum to mi-
nimum and the meaﬁ monthly figutés'mdét give the suitabi-
‘lity of crop growth. It is recoxded that the mean monthly'
“tegperature: mmigﬁzbst.;ﬁ:ﬁ, 2helmonth of August (32°C). The
annual variation of mean monthly mlnimum tempefature ranges
from Augus: (24°87 C) to Januaty (10.32 C)e '}; indicates |
that: the. tempenature varies from 10 c to 32° C in the year. |
‘These conditions are . ve:y much suitable for the crop gtowth
Theréfore, the crop yield potential azge tecorded very high

in these areas%

Fbmid-itz

- Golaghat'diStrict'expeiiences,fairly homogenQOus
high humid conditions’. Gn account of high temporature and
sufficient rainfall iﬂ tbe*m6nth'of July, the mean monthly
humidity is recorded highast (82%14 per cent) as against
the "Yow humidity conditions of the month of December (76
per eent).
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Bscause of the favourable climaua.canditions for
paddy cultivation 1n the area9 sice is grown twice in a
year@ °Sa11° paddy in summsr season when temperature and
humidity are higher and °®shu® paddy in winter when climo-

5tic conditions are dry, are cuitxvated.

.Human'Factcrs
The human factors are key forces of agriculturél

development because population of a particular srea raqui-
Tes food, and agricultutal deoision-making policies also ,
.-follow the requiremant5~oi food for over increasing PODU-~
'lation. The buman factoxs play the dominant role in inte.
grating eapital and technelogical application with labour
| skill The human resenrce ‘slso provides,the skilled labourf
for acceleratien of the production processes gpecially in
densely populated areaswhere suf{icieat labouruforce is
availablew Thetefore, there are vatious.theoriéé-of PrO= |
duction witb unlimited supply of labour (Lewis, 1954).
The same condition is prevailing in 1ndia, specially in |
fAssam areas where abundant agricultursl labeur is availa
able. In view of these conditions of unlimited supply of
labouz in agricultural practices, the human factor is
1mportant»to analyse*

In Golaghat district, the decision-making in
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agriculture is @ heusehold rather than & community affair,
‘there decisions like selectien of a partzcular variety of
crOp for a particular land, employment of 1aboum for crop
season amount ‘of fertilizer to be used, or to whom land -
be" leased far that seasons, are being made ¢ But, decisions
like mass irrigation, use of high yielding varieties seeds,
'common effart'fer harvesting and threshing are lacking. |
This is because of the age old system of inheritence of
land witb further fragmentatlon gene:ation-wise. The small

"hslding of Iand prevents suitable deciaion to frame. -

(1) Populationz

The pOpulation tablez 2 shows that the total pOpuU-
lation in Golagbat dzstrict was 5%37 lakh in 1971 which had
risen to 8.02 lakh 1n 1991 @ It records a growth of 49.35
per,ceqtﬂia,two:depadeSe The gtawth,mayvbe attributed to ‘
the high birth rates 1ow'mgrta11£y rate, or to the high in-
migration to the,disérict in search of jébs; fheipOpﬁlation
density ihc:eased'frbm~152 to‘229 petsoné'pegzsqikm.-during
the last tuo decades (1972 = 1901). -

‘ - So far populaticn and agriculture development in

he district are concernad, the skill is an important ina
gredient of the farming'population. In zegaxds to the skilli

: G‘These figures are 9rovasiona1 collected from Provisional
Tables, Census of India, 1991



of the farmers, it mey be inferred from the rural male and
femalea;itezaﬁy'éf the districi (Table.2.3)% ‘Rural male
Iiterécy,is.38,16 per cent go_the'tctal rqralzpépuiation
and that of female is 23.87 per cent. This, of course, may
not be the scle 1ndicat6r:cf level of s&ill@‘but'then,,it:

is obvious that presently agriculturq'nee§s\quite wellw

éducaied farmets;ﬁheu it is no longer a subsistence type:

but»baé'become a farm business. Moreover, the extension
prugfammés by village level and block level extension wor-
keré have increased the primary requisites for increasing
skill in terms of different technologicel inputs. That is

how,ééme’éncouxaged farmers have come out in the district.

Tbe?agriculﬁﬁral‘oﬁt put by theriprégnesSive farmers® are
helping to meet in parts the needé ef'the-grOwingfpopula»
tion in the districtl The nemefarm population including

027 lakh dtban;popqlat£0n is depending heavily on the
out put of the rural farms, progressive as well as tradi-

tionsl tndertaken by cultivators out of 7.4 lakh rursl

population in the disiricta'Unfortunétely, the entire

 popuLatiﬁn is.expected.to be fed and  partly employed by

the agriculture that is done, too, in s fragmented nature
of cultivated land without much seed-fertilizer-mechinery
culturetls This ié‘deplorabxegwhen\tﬁe“status of agricultursl

labour is concerned, because under the present subsistent



. Table 2.3
Population Increase by Categories over Time (1971 - 1991)

Particulars Unit Golaghat Dist. < Assam Growith/Percentlage
1974 1991 1971 1991 District Assam
Population Lakh in 5.37 .02 1446.25 229 .94 4% .35 52.44
- population
Density Persons/ . 152 229 186 - 284 - -
' Sn. Km . )
Male Population - 2.85 4.1 74.44 115.79 46.32 50.10
Female " Persons 2.52 3.85 &9 .11 107 .15 52.77 55.04
. . lakh .
Rural Population Persons 5.08 7 .54 133.36 198.24 48,43 48 .65
. lakh (94.7pc)
Rural Male " C2.68 3.90 &2.75 102.36 45,52 46.75
Rural Female " 2.40 3.64 63.61 $5.88 51.6& 50.73
Urban Population " 0.2%9 0.48 12 .89 24.71 65.52 ?1.70
] (5.3 pc) :
Urban Male " 0.17 0.27 7 .39 13.44 58.82 &1.87
Urban Female " Q.12 0.21 5.50 11.327 75.00 104.9°1-
Rural Literate " .78 3.87 4Z .00 96.32 33.18 28.14
Population. (323.33) (33.76)
Total Male Literate " 2.15 2.30 53.67 58.62 40.16 36.68
Total Female " " 1.97 27 .20 37 .69 25.28

1.36

18.63
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agxiculture, the iabour employment is negligible in .foff
,seasons' of agtaculture. This is fur%her accentuatad, as
lna agronbased 1ndustties are coming up. because of lack of
ggricultnral surplus, which could employ sutplus 1abou:

“iOECQo\-JJ&..J. - ‘ P R

(2; ational Structuree -
', Agxicultural lbourers &nd cultivatoss an the dis-
trict were 11501 and 759Q5 persons nespeotively out of the
' total 139518 wmrkers in 1971 (Tebleuz‘o. Agricultural labo-
uxets increased to. 25079 and that of eultivaters to 157108
laccording to 1991 census (provisional). which shcws a gro-
wth of 118%06 and 109%41 porcent 1n two decades from 1971
to 19945, roeel egriaultuxal workers are recorded incressed
from 86,826 to 182167 persons during the successive period.
This growth: of egricultural worker (5%58 pet cent per annum)
has 8 ccnsiderable influence on ehe agricultural development

in the district

(3) Ttanspart Network (Y

Tzansport facilities support easy movements of
1abeun and agricultursl products to and from the agricule
tural lend It provides links which'largely‘determine the
degree of flow,of tachnology whigh tends to influence the



e Table : (T ) 2.4

Occupational Structure of Gelaghat District, 1971 and 1991

Fersons nge te  Zage te 19917 pL.c.To p.c.to
in 1271  total total total total
pepn. popn popn. popn.

. Total

Fopulation 36608 129, 98 S5D17489
2. Total

workers 158448 29055 (0@ .86y ZE7E254e% 4@, &2 1@ . 6@
E. Total Neon- '

wor kers 37Slb®v T0.47 2R8. 67 STFT4486 59.18 175,395
4. fgricul-

tural .

workers 1695 7. &y 57.87 182187 2E.T2 559.67

S. Cultiv-
ators 7407 14.80 50.12 157108 172,60 48.@1%
6. Agricul

tural

labourers 23288 2.29 VAR 25079 A 8.7%
7. Industriai )

Workers 4182 B.78 2064 NA —— -
E. Werkers in : ’

tertiary _

activities 27429 S.11 17.3%1 N2 —-= -
?. Others 35142 H.55 22,18 NA - -

* Frovisional {figures
#%  marginal workers

Scurce : %gzr1271 Ristrict Census Hand Book, Sibsagar District
N Jua‘ of Mlndla 1?71, For 1991, Frovisional Tables,
baner No I Census of India 1991 Series I Assam. '



increasing agricultural productioﬁ and productivity of cul.
tivated Yends o o
J:.Aifhdﬁgﬂ,ﬁhe'tténsgortiinfraét&&ﬁtuzeji& the 'fer-
tile flood plain aress of the river Brahmaputrs 1s not: well
c;é"fieléégq.; on the whole, the system is condiicivé in the old
aifﬁ&iél_apeaS{fo: prcmoiion,cf1agpicu1turéi‘developmenti
The urban centres, fog_thagtmatter;”a:e well connected to
eacﬁ'othex with Surface& r&adsﬁ These utban places, _namely
i Golaghat, Dergaan and Bokakhat also are connected to ¢rop |
producing areas but thh gravelled and kuccha roads. The
road covnectivity of Golaghat, Qergaon and Bokakhat are
6,5 and & respectively. This shows that Golaghat is connece
ted from all sides which faeilitatss an easy tranaport and
-stimulates directly the spread effect of the centres to the

surrounding areagh

rhe total ad length in tha disttict was 1366km.
in 1987.88 of which 315kms WoTe sutfaced and 1041kms gra
‘velled and the rest, 19 km% 3 was. earthened roed. The total’
Foad length comprised 3 per cont of the total road &ggu,aog

~Assamw The surfaced road in the district was 4.8) per cant
to the total susfaced road 1ength of Assam. National High-
way in theadistrict_is 126 kehe and staté highway 19495km%
in lengthi Boadllntensity‘afythe districﬁg in terms of



area and population sre recorded 39km. per 10O sq.kmis and
139 kmﬁiﬁet lakh population's
- Railway transport is net prcminsnt in ths district.

rhe urban centses are not connected by railway tranSpozt

systemo,

,CO"&»Z.LD NG '-’lEMARK

It may_ba eonsiudad here that, anpita of favour.
able soil and climatic condition of the district for agri—
cﬁltﬁ?él pra¢t$cé$, thé‘agfidulﬁupal production, growth and
pfaductiVity have beeﬁ‘recorded'Very low, rother negligible
.in the eist:ictk 1t reflests that thore may be weak pcints.
either i the 1mplementation of government agricultural
u‘arogrammes ot the faalure of labeto=land programmes which
heve been implemsnted by Indisn Council of Agrieultural ‘
.Researches. The. causes of low productivity can be highligh—
teed by analysing the agricultural production processes in
.the.. distrzct, which have been discussed sepazately 1n the

inent Ch&pt@fw
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CHARIER- III

,AGRICULTURAL DEVELOPMENT AND PRODUCTIQN PROCESSES

| Indeed, agricultural productibn and its increase

‘cannot be studied to put them in isolations It is theire-
isult:of various factors operating in the :area under diffor-
ent physiéél'écnditions@ Therefore, -the lagricultural pro-
Aduction isgﬁhe result. of physical factors, tééhnqiogiéai
4éihpu€:appl§éatian, as well as the SOciaIEEUDQitioh'of fare
‘mers which ate operating the pilece of .dand. The study of
'aggicultUral production processes is, theﬁ%fore,:being done
"here to correlate the agrieultural‘prOQuctiﬁn and producti--
vity index with its factorst The input-output relation is
"the focal %heme to analyse ihe production functiodns in
‘Golaéhaﬁ‘district% In most of the geographical studieé; it
“}13 concluded that the pattern of agricultural’ out put and

jproductivity are the evolution of the variation in the vari-

ious agricultural inputs, like the condition of l%nd labour,
5and;agricultural technology (Singh & Sharma, 1985 )

- , In Golaghat district, being a micro-areal unit,

3the physical conditions of land asre more or less homogene-
Lous in natureis Therefore, there is no such varietion in the
_general pattern of ‘land use. But the areal variation in the

Tproddctivity is conspicuous because of “variation occuring
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in agricultural labour and application of modern agricultural
technological'inputsﬁaro desciiﬁe'the agricul tural productiqn-l
‘p:o§gsseS'ineGolaghat'diétrict!-the patterns of production,
«gfoWih qf-pfoduction and agricultural productivity have been
1desoribéd,1n:detail in relation to its input factors%<The '
dhané}hg~ﬁature'of-the mode of production is also analysed
hexe to7g1ve some'appfopriaté SuggEStions for their proper -

accelerationis

l%_&gggcqi;ﬁ:a;:Pfngction and;PféduqéiGiﬁy:Péﬁiqfhé :

Measurement of agricultural productivity, production
:ahd-prcduction;grQWthiaréwthe;debatablé aspects i Agricultural
‘production growth cab be attributed to increase in crop land,
?Sizab;§ 1hQ$6aSQ in. the -agricultural labour forCe@'chanées-in
'cxop batie:u-asnfrom traditional to commercial crcps; changes
in exop yieids, capital inputs, and technologicsl innovationg,
qualitatiVé change in the farmers behaviour through educatio-
‘nal prbgrammes@aimpxqvempnt in farm crgdit,;:oads and other
;tranéport'énd-market facilities with assured crop price. Agri-
‘cultural productivity which refers to total agricuitural;0ut-
_put per unit of cultivated land, is the7function of crope
yieldtjarea under various ¢rops and cropping paftérnseror'
measuring agricultural productivity, many agricultural scien

‘tists used, starch equivalents of various crops (Buék,1937)
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monsy Valuonindex (Dayal; 1984) and so on-. While Kendall
(1939) used *Ranking Coefficient Method'; which has been
later on used by Shafi (1960)ls Stamp's (1988)method of pro.
ductivity is crop-calpries-basedh

As productivity relates to the aggsegation of total

out—put and the intenslty of 1nputs used in farm productlon,
agrioultural out—put in terms of money value of six. princi-
pal crOps for all 26 panchayst areas have been considered for
W points of timg. Agrioultural production and productivity
imply land use specifieation and crop diversification’ Here,
therefore,(the land usejy general as well as agrioultural “and
crOpping 1ntensity pattern for successive points of time have
been shown for better understanding of the production processes

' and their outcomes.

Eﬁtnffn. There are: twé: important ‘agricultural production pro-
cssses. expansion and intensification of agriculture’s Bxpan-
sion>processes are closely related to: the ¢hange. in the:larnd-
ﬁuse‘qategories'of theharea,‘and.intensifioation~is asgsociated .
*5w1£h“£he increase: 4n: crop- yields%: Extension. of iagricultural
-clanduse is ‘accelerated by various forces and factors. Evers
1noreasing :population pressure on. land demands more- food and

~=sbeltex§grhereforo.there'is a significant ¢hange in landuse

ot

bl



which c¢an be observed overtime: The Valioity of this faot ¢an
be' tested by studying changing landuse pattern% On the other
hand, intensification of agriculture is mainiy related to the
2Yie1d augmenting teéhniques and their application in relation
to increasing agricultural productivity: As a result; CXOp=
yield patterns and their changing nature should also be stu-
.died% In view of these aspeots of agrioultural produotion |
processes, four main aspects of agrloultural production and

_.productivity are studied 1n the present chapter. These are i
‘>.Wfa)‘theﬁétdwth,bi'agfidultural pﬁoductionLof“tpé
'fﬁidis%riét ddrihéithetiaetstwenty yearss
'Ab) agricultural productivity pattarn and changea

there 1n,

L o) the changing nature of produotion iaotors

iw,@ f;ﬂ\. (labour and modern technological 1nputs). and

. ':-d) the changing relationships between agricultural
*productivity and its factors °V93.t199%

LANB-USE PRGFILE
The general landuse of an are/region dcpicts an idea
.0f overall areal utilisation of gesouro99¢ynatu§a}Aog2ou1tura1;
"thkedﬂdiffefencee in 1anduSe; in its temporal perepeotive5 is
- a symbol of development The sizablo decrease. in wasteland in
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“a ‘span’ ‘of time may well exemplify the’ development as- far tech-

;nology 'is concernedi Increase in ‘fallow land may retard expan-

.sion_processes~o£ agrioulturalAlanduse as mostgneeded-inorease

in”prodﬁotion'for“increasing'population and agro-based indus~

tiiee are ooncerned= Thus landuse shows. the relative picture

of the prevailing oonditions of land resource utilisation of a

fparticular region. This picture is the basis for future plann-

ring and reorganisation with a view to evolve decision making

to increase produotion and produotiv1ty. A particular landuse

fat a point of time reveals the peOple's participation in agri—

;cultural activities."” o A

‘ .n aOCount of non-availability of landuse statistics

?according to the landuse format prepared by Ministry of Agri-

"QCulture, New Belhi, the general landuse interpretation of the

"?Golaghat district is done on the basis of following four broad

*fcategories. They are t A ' R

i o iE, Gultivable Wastelands

.11?5 Fallow Lands .

. i?ﬁ Net Area sown, and | L

| Dthers (Plooded. Pastures and Grazing

lands, settlement, Schools, Roads‘

’z

‘_ etc&)',_

.:‘ AN !‘..‘. '

tlpThe elaboration is made on temporal basis for ﬂgé
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“and 3989 9%?taking panchayats as units and also attempt has
been made to classify these units by considering suitable o

class-intervals‘

Landuse Pattern (1969-72)

e on aocount of gentle slope’ and fertile land,’ the .

: distriot axperienaes the largest‘share“of land Under agrioul-

| tural practioes° In the early seventies, net area sown was |
oorded naarly two-third share (62.02 per oent) of the total

geographical area‘ The area undex’ fallow land (current and
which is notioaable figura and higher than the state and natio-

nal averageh The area under fallow land is high because of tra-

ditional practices are ‘being operated without proper facilities

of irrigation‘ The area under cultivable waste has also been

recorded 9.0 per cent: in. the district in’ 1969 - 72?

-

general landuse are conoerned. 1t is obvious from the table'v
3’1 and figure 31 that the' net sown areas in different Gaon
Panchayats (Hereinafter writtan as G.P) are found to vary
from 29%22 percent in Mohura to 78.99 per gent in Kamarbandha '
G.Pa The lowest percentage of net sown area (hereinafter wri-
tten as NSA) in Mohura G.P* areas is due to the faot that the

maximum areas (41&17 per cent) of total Panchayat area fall



Table:—3:1 .
.General Landuse Paltlern. 196972

Name of Geographi- Agricultural Fallow Land = #Nel Sown Others
Panchayatls cal Area. Waste Land ' Area

Total Total P.C Tolal P.C Total P.C Total P.C
Dergoan 7811.91 421.06 5.39 1049.14 13.43 5102.74 65.32 1238.97 15.86
Missamara 11857.78 675.89 5.70 1651.79 13.93 7143.13 60.24 23846.97 20.13
Naoijan S5808.44 605.24 10.42 652.29 11.23 3390.97 58.38 1159.94  11.97
Sarupathor 11538.82 741.95 6.43 1193.11 10.34 8265.26 71.63 1338.50 11.60
Barapathor 15873.35 1209.5%5 7.62 2941.33 18.53 11066.90 69.72 655.57 4.13
Morongi 27088.62  5417.80 20.00 4721.82 17.43 15097.85 55.74 18%1.15 6.83
Rangamali 10688.23 12iz.66 11.35 §14.14 7.62 &711.83 62.82 1995.6 18.21
Khumtai 10582.46 1087.68 10.28 1401.12 13.24 &817.22 64,42 1276.24 5.79
Gurjogania 4553.27 34z.86 7.53 638.82 14.03 3307.95 72.65 263.64 5.79
Dhekial - 7475.08 389.9465 5.23 403.48 5.41 5662.11 75.96 998.53 13.40
Kakodonga 4023.56 391.49 Q.72 376.20 Q.35 2797.98 69.%4. 457.89 11.38
DakhinhengeraZ473.76 602.41 8,06 " 590.36. 7.90 5868.467 6&.52 412 .32 5.52
Kamarbandha 4157.56 1861.98 JZ.90 118.17 2.70 3283.%3 78.99 599.48 14,42
Golaghat 5457 .03 316.87 5.81 469.07 8.60 3854.35 70.66 &15 .14 14,94
Athgoan 4559.03 Z84.07 6.23 33&.54 T7.38 3126.37 68.58 £12.05 17.81
Ghiladhari 14240.96 1MM72.02 8.23 1245.78 8.75 10E846.1% 71.95 1576.97 11.07
Kaziranaga 12377 .52 587.93 4.75 2044.77 16.22 5402.79 43.65 434z.03 35.08
Eokakhat 14284.63 . 817.42 5.25 2331.23 16.32 8240.80 58.3%9  2795.5 19.57
Mohura 12052.52 877.42 7.28  EZ691.33 Z22.33 3521.75 29.22 49462.0Z 41.17
Forest N A N A - N A - N A - N A -
Village
Digstrict 121879.93 17316.12 2.02 256464.51 13.38 119010.7% &2.02 272888.31 15.58

T e e e s e vt ST e s St B T s e et Mt St Mt i S 10— S i et s o h o s o Sk St ok M T . o ot Sty e ot M St s s o ) T S s v o T T = S S A% e ot o s e o A o ot e R = et St o it

N.EB: N A& — Not Availakble
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under tothers' cstegory that covers flodded areas,ssttlement
areas, grazing land, forest ates, etch High percentage under
NSA.. 1{"‘ Kéﬁaubandﬁa » and other GiP: areas like, Dakhinhengers -
(7852 per cént), Dhekial (75.96 per éent), Gurjogania (7265
”ﬁérveenfj, Ghiladhari‘(7l$§5‘péf*eent); Gelaghat'(70;66'per’_
‘cent) are due to the fact that these Panchayat areas are parts
of relatively old flood-free alluvial (diluvial) tracts. More-
over, centre 1ike Golaghat 19 extending agrieultural faeilitles

to theee fertile areas‘

SR  -”Sefferxareal'Vafiation iﬁ”the,patiern'of distéibu—
:tien“efJfaliew’lend‘islcéneernéd; it is important to note
;tﬁét théiaréas’lying in ‘the f166e~piéin areas have the higher
1ﬁpercentage ef land under fallow because of flood* Mohura (22
,,f33 per cent), Kaziranga {16%32 per ‘cent), Bokakhat (16%32 per

:cent), Missamara (13%93 per’ cent), Dergaon (13.42 per cent)

‘iare some of the examples of this type* - On the other hand the

;flood plains of the. Dhansiri tiver including Morengi GP (17%

, 43 per cent). Borpathar (18ﬁ53 per cent) also have higher fa-

fllow Lands "The Panﬂhayats with low fallow land aze found in

,éthe eld alluvial traets where mostly sugarcane cultivation is*

_fpractised which is annual crOp* An, fact. the fallow percentagea'
fimay be xelated to the flood free old alluvial areas which are '

.comparatively highet areas, where generally less area under



66

fallown o fouds

- The agricultural Wasteland distribution pattern shows
rthat the land under agriculturai waste are found mostly in the
'flood plain are4s oi the river Brahmaputra and the Dhansiri
:riverb Morongi (20.00 per cent), Naojan (10.42 per cent), 4:‘
Khumtai (10428 per cent), on the flood plains of the Dhansiri
rivera Rangamati (11.35 per cent), Mohd?a(7%28 per cent),
Dergaen (5 539 per cent). Missamara (5&7 per cent) on the flood
‘plains of the Brahmaputra river are some of the examples of
areas: with high wasteland in . the districth On ‘the contrary, low
fpercentage of wasteland .are found 1n the comparatzve higher o=

3gions (Kamarbandhe 3% 90 per centy

, .

.xLanduse Pattern (1989 - 91)

B The technological innovatlons and. their diffusion,
iwhatsoever, into the agricultural areas hava not, much, changed

}the overall landuse scene during 1989-91 in Golaghat district.

: .;In this period NSA was recorded more than two-third (66.73 per

'.fcent) of the total geographioal area of the district’ ‘The area
ﬁunder fallow 1and (current and other than current fallow) was
Hrecorded 10.34 per cent while the area under cultivable waste

:was 2&30 per cent 1n this periodf

| As the areal varzation of the land - under different use

fis concerned 1t ¢an be noticed from the table 3.2 and fig.& .2



‘ Table:3.2 . '
General Land use Patlern(128% to 91)
Name ofthe Geographical Agriculral Fallow land Net sown Others.

Panchayats Area Waste land Area
Total Total P. € taotal P .C total Percent Total P.C

- e P — o — —_ e W — it A o T S P i Y i 4 TS Ml (e e S A S s S S S St i N e s S i S S ot S (o W i P (it e Sl A S M0t e o W o i o S A, W Y S o S e T i (et e o

Dergoan - 7811.91 98.66 1.26 682.86 8.74 6107 .76 78.18 '922.63 11.81
Missamara . 11855.02 154.35 1.30 1051.80 8.87 . 8064.79 68.02 2584.08 21.80
Naojan ) 806.55 416.60 7.17 463.46 7.98 3696.65 63.66 1227.84 21.18
Sarupathan 11538.82 156.63 1.35 831.72 7.20 7650.33 83.63 900.14 7.80
Barapathar 15872.02 461.18 2.90 2213.93 13.94 11630.52 73.27 1566.39  9.07°
Morongi 26900.53 432.13 1.60 3521.55 13.09 18730.92 51.04 4215.93 15.67
Rangamati 10677 .64 309.24 2.8%9 480.99 4.50 7017.00 65.71 2870.41 26.88
Khumtai - 10582.46 595.72 5.62 1046.99 9.89 8231.06 77.78 708.69 6.70
Gurjogania  4553.27 142.30 3.12 .324.23 7.12 4031.73 88.54 55.01 1.21
Dhekial © 7451.00 270.41 3.62 294.91 3.95 60Z223.96 80.84 861.72 11.57
Kakodonga 4023.56 159.44 3.9565 . 309.10 7.68 3270.42 81.28 284.6 7.07
Dakhinhengera 7473.76 339.49 4.54 5%4.08 7.41 &047.66 80.91 532.53 7.13
Kamarbhandha 4157.42 39.09 0.94 ?5.59 2.38 3577.11 86.04 445.64 10.72
Golaghat 5457.42 269.88 4.94 488.88 8.95 3659.84 67.06 1038.82 19.04
Athgaon 4558.90 81.00 1.77 273.09 5.99 3189.3%6 69.91 1015.25 22.27
Ghiladhari 14260.10 183.67 1.28 1056.76 7.41 11592.10 &1.29 1427.57 10.01
Kaziranga 12373.49 12.32 0.09 1819.68 14.70 5671.88 45,83 4848F.61 39.36
Bokakhat 14034.39 40.03 0.28 1064.25 14.45 &8465.59 &2.07 33411.52 23.19
Mohura 12034 .27 246.05 2.14 2252.61 18.71 3839.89 31.90 54695.72 47.33
Forest Village: NA ¢ NA - : NA P - ! NA P : NA ¢ -

s e e e o i e, A . S0 S T Tl e T e e it T S SO S QMo e A S e ot R M S04 A o S S S ot o okt et} bk e At Sment B s S T i T PP A e S A Shm. e S S e S 4k o e . o e i o A S S i o gl e et S et St St

District 191669.53 4408.19 2.30 19826.48 10.34 132898.77 &6.73 34%36.0% 18.02

N.B NA - Not available.
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tnat‘the beroentagos of NSAfin different‘micro'aroal‘unitS‘
(Panchayats) vary from 31490 per gent, of the total area of
the éiS#ficﬁ.iﬂ Manuna G.Pf to 88%54 per cent in Gurjogania
G‘P in the potiod&’?hé highest net sown area is’ attributed toq
the fertilo flood free- areas where ‘sugarcane cultivation domi—
nates during this period also‘ The - oentral part of the dise
trict has also high share of NSA while the western part of -
the district comprising Golaghat West DeveIOpmont Block areas

aro having less percentage share of NSA'

The pattern of, distribution of fallow lands 1n differ-
ent panchayat units of Golaghat. distriot are found similar as
wore An 1969-72% It ranges -from. 2%38 percent. in Kamarbandha to
18.71 percent in Mohura G.Ph The northern and western part of
the Brahmaputra flood plain and the flood plain tracts of the
lhansiri river and.the . Kakodonga rivor are., having large areas
under fallow% Usually 1t is noticed that theso areas particu-
larly in. the Dhansiri flood plain traot are having large areas

L

as agrioultural waste.’

ChaMgos 1n Landuse (1969—72 to 1999 -91) -

. _ Changes in landuse can bo shown 1n two waysi Flrstly,
by comparing the percentage sharo of landuse oategorﬁes for two
points of time, that is; 1969-72 to 1989-91. It will indioate

simple variation in landuse oategories ovo: timo"Secondly, the



Change in Land-use.Golag
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Table 3.3

hat Disrtict.19%9.73 To 19890-91

e i o e o i o i et A s s S W S s A P o A St it S8t Lo Sy s o S Mo e o e v e S S A e e i e At o o oS P D S o i i b Bkt o R s e SPoAn O ot e e o e e i A A e Mo i o Tt e ot S S S s ot o

1970774

7841.91
11857.78

5808.44
11538.82
15873.35
27088.62
10684.23
10583.46

4553.27 ,

7454.08
4022.56
7473.74
4157.56
5457.43
4559.03
14240.94
12377 .52
14284 .63
12052.52

N S°A
1990/91  1970/71
7811.91 5102.74

11855.02 7143.13
5806.55 3390.97
11538.82 8265.28
15872.02 11066.90
26900.53 15097.85
10677 .64 6711.83
10582.46 6817.22
4553.27 3307.95
7451.00 5662.11
4023.56 2797.98
7473.746  5868.67
4157.42 3283.93
5457.42 3854.35
4558.90 3126.37
14260, 10 10246.19
12373.49 5402.79
12034.27 8340.80
12034.27 35%21.75

191879.93 1921669.53 119010.79

1990/91

6107 .76

8064.79

3696.65

9650 .33
11630.52
18730.92
7017.00
8231.06
4031.73
6023.96
3270.42
b047 .66
2577 .11
3659 .84

3189.56
11592, 10

5671.58
88465, 59
2839 .89

132897 .7

increase %
19.69
12 .90
2.01
16.75
5.09
24.06
4.55
20.73
21.88
6.39
16.88
3.04
&.93
-5.10
2.0Z2
13.14
4.98
L.29
9.03

7 11.67

Fallow
1970/71 1990/91
1049 .14 &682.86
1651.80 1051.80

652.29 44632 .46 |
1193 .11 831.72
2941.33 - 2213.93
4721.82 3521.55

&814.14 480 .99
1401.°12 1046,99
- 638.82 324.23

403.48 294.941

376.80 309.10

590 .36 554 .08

112 .17 95 .59

469 .07 488,88

336.5%4- 273,09
1245 .78 10546.76
2044.77 819,48
2331.85% 2064.25
Z691.32 B228Z2.6

25664.5%1 19826 .48

P.C increase

- 34.9
- 36.3
- 28.9
- 30.3
- 24.7
- 25.4
- 40.9

- 25.3

- 49.2
- 26.9
- 17.8
- h.E
- 14.8

+ 4.2
- 18.9

.= 15.2

- 11.0
- 11,5
- 14.3

- 22.75

Conl'd sne
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Name'of
the Panchavatls
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1970771
421.06
&£75%.89
605.24
741.95

1207 .55

5417 .80

1212 .66

1087 .88
342.86
389.96
391.49
602044
161.98
316.87
284.07

1172.02
587.93
&17.08
877.42

17316.12

1990/9 4
98. 66
154 .35
416,60
156 .63
461.18
432.13
309.24
595.72
142 .30
270.44
159 . 44
339.49
39.09
269.88
81.00
183 .67
12.32
40.03
246.05

4408 .19

P.C increase

- 746,60
- 77.16
- 31.17
- 78.%0
- 61.87
- 92.02
- 74.50
- 45.24
- 58.50
- 30.66
- 59.27
- 43.64
- 75.87
- 14.83
- 71.49
- &4 .33

- 97.90

- 95.10
- 71.96

- 74.54

1970/71
670.26
45,81
336.39
160.39
187 .31
690.23
397.45
603.20

445 .44
481.93
181.06
246.18
347 .26
388.76
403.51
797 .05

1126.35
371.40
183.20

85468.28

1990/91
6700441
220.07
33&6.28
160.64
188 .35
&6E91.83
3P3.17
595.98

3b6.468
405 .89
"170.28

50.20
£37.49
212.45
403.48

545,91

1000.13
360.78
176.43

7586.45

P.C lncreaée

0.02

0.03
- 0.03

0.02

0.60

0.23
- 1.08
- 1.20
-21.02
-15.78
- 5.9%
-79.61
-21.64
-41.35
- 0.77
-51.51
11,21
- 2.86
- 3.70

- 11.46

Dergaon
Missamara
MNaogan
Sarupatthar
Borpathar
Morangi
Rongamali
Khumiai
Gurjogania
Dhekial
Kakodonga
Dakhinhengera
Kamarbandha
Golaghatl
Alhgaon
Ghiladhari
Kaziranga
BEokakhal
Mohura
Forest Village
District

conld...



e e e P o ——————— T St i ot o e e St i S T S e W S b 9 A e S i ey Sk S et et o e st e e ke ot T T ey e o o o . o e o o - — T " e i o o At o SUPY n  t mah Ap e —

Agricultural Waste - . Pasture & Grazingland Name of:
the Panchavals

1970/71 1990/91 P.C increase 1970/74 1990/91 P.C Increase
421.06 98.66 - 7&.60 £70.26 © 670.41 0.02 Dergaon
 675.89 154.35 = - 77.16 949,81 950.07 0.03 Missamara
605.24 416.60 - 31.17 336.329 336.28 - 0.03 . Naogan
741.95 156.63 = 78.90 160.39 160. 64 0.02 Sarupatthar
1209.55 461.18 - 61.87 187 .31 188 .35 0.60 Borpathar
5417 .80 432.13 - 9z.0zZ 690.23 691.8% 0.23 - Morangi
1212.66 309.24 - 74.50 397.45 39,47 - 1.08 - Rongamati
1087 .88 595.72 - 45.24 603.20 595.98 - 1.20 Khumtai
. 342.86 142 .30 - 58.50 44,44 ‘ 365.468 -21.02 Guriocgania
389.96 270.41 - R0.66 481.93  A05.8% -15.78 : Dhekial
391.49 139 .44 - 59.27 181.06 170.28  ~ 5.95 Kakodonga
&02.41 339.49 =~ 43.64 Z2446.168 C50.20 -79.61 Dakhintengera
161.98 39.09 . - 75.87 347 .26 L 237.49. -31.61 - Kamarbandha
31&.87 0 B&9.88 - 14.83 388.76 ©, 212.45  -44.25 Golanhat
284.07 81.00 - 71.49 . 403,861 S 403.48 -~ 0.77 Athoaan
1172.08 183,67 ~ &4.33 797 .05 B4R 91 =51, 51 hiladhari
587 .93 12.32 - 87.90 11246.35 -+ | 1000.12  —11.21 Kaziranga
&17.08 40,03 - 95.10 374.40 - 3&0.78 -~ 2.8& Eokakhatl
877.42 = 246.05 - 71.96 . 183.20 0 174.43 - 3.70 Mohura
- -= -= ' - 4 - —= Forest Village

17316.12 4408 .19 - 74.54 85468.28 L T584.45 - 11.46 District
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sbsolute change can be/has been caloulated for showing the
lactual increase/decrease in varieus categories of landuse.
Table 3.3 shows that there is ll.6 per cent increase in NSA

in the dzstriCt durlng the last two deoades while fallow

'land and cultivable waste are decreased by 22.75 per oent ',
and 74&54 per cent respeotively’ It implies that fallow land‘
'and cultivable wasteland are being reduced and converted |

into NSA? It is, further, marked that the increase 1n NSA

;ls recorded higher than the district average in GoPs., namely
: Morong_,i-‘-.(-24-06 per cent)«.' Guejogania (2188 per c_en@); . Khum-
tai (?@,?S;Qer'cent),voergaon~(;9#69.pereént)g Kakodonga. .
f(lé%éarpergéent),'ﬁhiladharif(l3@l4eber‘cent),wsarnpathar'»“
:(46&553ﬁerfcenfofewhiob:are located in. the ‘¢entral and north
“ eastern parts of the distrieth: The higher ‘reduction in: cule:
A;thaelefwaeteiand-have”aiSQ been}recdfded‘in'theAsameﬁareas£}
The-dthetfareaa'havéqa négligiblGGChange=1n;theﬁlandnse_eatea

1 'g‘dr‘ies?f.* It i«indicaﬁe’ s that. -.‘the"fl'fafster‘ change n landu sé.are: .
fspecially;in thdee areaS“whiéh:are éonnected~wlth'better trans-
7port netwerk where growth centres are. playing 1mportant role
ifor the change. ) : R

B INTENSI’I‘Y OF CROPDING )

,,;.' Intensxty of agriculture is the prOportlon of Gross

Cultivated Area to -the Net Sown Area. Agricultural intensity

ls & helpful parameter te show agricultural deveIOpment
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-especially 4in:’ showing areal patterns of development of the . »
; constituent units of the study area._It gives the true pio-”
ture’ of,the pfoportion of,;and.ehat is’ under-cultivation
fmere“than;once ih'normai-sitUation%' |

M SN R e

: o The intensity of agriculture in the distrzct in |
jl969_72 has been reoorded only 1@6 per, cent which is much ;
‘,lower than the state average of 123 per. cent.rThe intensity
‘was found varying from the lowest of 1.01 in Kakodongs Gaon_
\LPanchayat area to the highest of L 18 in area under Rangama-
Vti G.P. The panchayats above the dletrict average were Der—
. gaon ;. and Brahmaputra GPs under Golaghat North DeveIOpment |
;Block, Naojan G.P under Golaghat South Development Block
fRangamati, Gurjoganza and Dhekial GaPs under Golaghat Central
';Development Block, Kamarbandha end Athgaon GPs under Gola-
ighat Eaet Development Block The Panehayate falling below
éthe district average 1ntensity were Missamara G.P‘ under

EGolaghat Nerth Develepment Block. Pub and Pachim Sarupathar

Bokakhat, Karuabahi and Mohura GPs under Golaghag West Deve-

10pment Block The panchayats reaching ‘the average intensity
;gar&ﬁwere,pub and_pachim_hhiladhari;GEs undeérx Golaghat East
'Development Block and Khumtai GiP under Golaghat: Gentral
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Development Block (Table 344 and Fig. 37%)%

The agricultural intensity of Golaghat district in
(1989-91), are almost similar (107 per cent), The lowest for
" Kakdonga G. P. (102 per cent) to the hlghest for Naogan G.P.
- (117 per cent)e The average intensity done for twéaty six
panchayats is found to be 107 percent. '

The Gaon panchayats that belong to category is having
the higher degree'qf1intensity (above 107 per cent) have been
recorded in the Gram Panchayats, namely,‘mergaoﬁé Missamara,
Brahmaputfa, Naojan, Raﬁgamati,'AxhgaOn;_Khumtéi, Gurjogania
and-Kamarbandha GPste Thesé aréas of high crop intensity are
lécated inrthe tracts of fertile alluvial soil where the per-
centage“oflarea under mare than one crop are higher which is

attributed to the main diffusion centres of the districth.

During the last 20 yeérs,‘tﬁougﬁ!the_inCreaée in crop
intensity recorded is négligible (Table 3&4),'yet;its'incgease
isiaiso“mérkedly Highez‘in the areas of high crop-intensity's
It implies that the areaé’situéted in the;antﬁern part of the
diéﬁriét which is the part offalluvialrsoil pléin are notice-=
able for high inteqsity with greafer increases in crop intensity
The main urban éentres, like Golaghat.and Dergaon are also situ-

ated in/qear the same ereas which are helping to spread the



Table:3.4 '
Changes in Crop Intensity (1949-72 to 1989-91)

Name of the NSA (in ha) GCA. Crop Intensily Change.
Panchayatls ——m o
Early Early Early Early Early Early (1969-7210
1970s 1990s 19705 19905 1990s 1990s 1989-91)

Dergoan 5629.34 &107.76 6154 .64 6741.76 1..09 1.10 0.01
Missamana 8145.57 8064.79 8514.24 89467.99 1.05 1.1 0.06
Naojan 3265.72 - 2696.65 3765.96 4328.75 1,15 1.17 0.02
Sarupathar 9560.38 9650.33 28463.18 10114 .83 1.03 1.05 1.02
Barapathar11053.46 11630.52 11489.69 12189 .52 1.04 1.05 0.01
Meorongi 147329.04 13730.92 15165.41 14491, 32 - 1.03 1.06 0.03
Rangamali 4675.65 7017 .00 5502.49 8135.70 1.18 1.1é4 -0.02
Khumtai .7844.53 &8231.05 8327.93 8794.85 1.06 1.07 0.01
Gurjogania 3903.42 4031.72 4183.77 4334.72 1.07 1.07 0.00
Dhekial 5331.03 6022.%6 5705.06 5318.16 1.07 1.05 -0.02
Kakodonga 3150.63 3270.41 2170.92 33z21.01 1.01  1.02 0.01
Dakhinhen~— ‘ ;
Jgera 5915.58 6047.65 6142.76 6307 .75 1.04 11.04 0.00

. KamarbandhaR494&.43 3577.10 3758.01 3842.10 1.07 . 1.07 0.00
Golaghat 3512.94 3659.83 366,76 2847 .23 1.04 1.05 0.01
Athgaan 3052.67  3189.55 2306.42 3485.25 ©1.08  1.09 0.01
Ghiladhari10%7z2.83 ~ 11592.10 11641, 10 12139.20 1.06 1.05 0.01
Kaziranga 4779.63 8865.59 4881.38 5872.38 . 1.02° 1.04 0.0z
Bakakhatl 8250.36 8865 .59 8583.07 5299.45 1.04 1.05 0.01
Mahura 21932.72 3839.89 3297 .34 - 3999.29 .03 1.04 0.01
Forest NA NA NFA NA - - -
Village
District 120473.93 127898.7 127120 .37 136532.3 i.06 1.07 1.07
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effects of new agricultural, innovations’s On account of these
faciéifthet@réé’haswth?jhiébﬁr,dQQFQé oiferopfinteneityg .

Y Y

Cropping Pattern

| Cropping pattern is also one of the determinants of
agricultural deve10pment‘ In the present study, six principal
CTOps’ of the _area (Paddy, Wheat as. food grains, Mustard as an
important oil seed Sugarcane and Jume as oommercial crops of
-the area and Potate as important vegetables) have been taken
linto account@ Paddy is. the dominatzng feod graln which is
sown- twioe in the year, $ummer paddy which is 1ocally oalled
Ahu and winter paddy that is called Sali! It is obvious from
the figures that winter paddy . occupies 4345 per cent area of
'the‘GCA (Gross Area Cultivated) while summer. paddy has only
iit is clear that winter’ paddy 1s the dominating crop in the
jarea’ ‘The other crops like mustard, sugarcane, potato and
Jute have. only 3.5, SuO, 035" and 0.57 percents reSpectively.'
As a- result, in the district, the entzre cropping pattern are
-concentrating towards winter paddy cropie’ Therefore, there is
Ea monocropplng in the orop combinations in the district 1n'
‘;1969 to. 1972. More or less, cropping pattern remains same

Eafter twenty years of. agricultural practices in the’ districqb
L(’Jable 3.6) .

There seems a negligible change 1n the cropping
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‘patterns during‘the la st;,tﬁs}en‘ty;iﬁe Srfs: :of-' time (Table ;.s.s '.‘)

oo . :
I ?-

| So far’as areal variation in the cropping pattern 1s
concerned 1t is obvious from the: table‘.s s that areas which
are located 4n ' the. central part of the district especially
inthe alluvial 4racts’ ot “the’ Bhansiri éﬁyer .are noticeable
for higher concentration of winter paddy cultivation' For
example, Golaghat (58.89 percent) Athgaon (67.68 per cent ),
Ghiladhari Pub and Pachim (66&44 per cent) and Pub- and Pachim
Sarupathar (70%49 per cent) which are located in the Same ;
tract of fertile land have been recorded as higher percen-
taces of winter rice 1and occupancy than. the district aver-
\ages in early 19708 as well as in early 19903. SugarCane is;
the second important crop of the, area, although it incorpo-:

| rates only 5 per cent land of the total GCA 1s concentrated

| 1n the lowlying areas of: north east ‘and eastern part ‘of the
district* Because of signlficant area: under this crop in
these areas, the crop Antensity. is. marked higheri The jute
crOp which includes only O%S ;per cent. of the total GGA in

*éth? ddstrict,gis concentrated §P901811Y5}n the areas,where

"?ointer‘paddY;is'domiﬂéﬁéd}fitfis’boSSibIé”that‘in these areas

‘'t land occupfity of sumer paddy is less because jute.ls
Jﬁgrown.iﬁ~s§mméf»éegéont itféah befgeneralised here, that‘0n~;f

account of wxnter paddy concentration in the cropping pattern,

irrigation is only the 1mportant factor which can increase



o Table : 3-5
Intensity and Cropping Pattern 1969-72 : ‘

Net sown Area Area sown Gross cultivated Intensity Ahu P.C. 6Sali
hectl. more Lhan Area hectl. ' _ hectl 4hect.
) one hect. - ‘ :

S i o s e e T i e s i e T o S Y e o o i P e T o o = T A b ks e S e o G — " 4004 P e e P W . i P e e o i Tt S S99 e et e v it o -_——

Dergaon : 54629.34 525.30 6154 .64 1.09 429.36 b.98 2023.87
Missamara 4411.58 76.97 4488.55 1.02 57.70 1.29 2264.26
Brahmaputra 3733.99 291.70 4025 .69 -1.08 " 537.98 13.36 1632.53
Noajan 3265.72 500.24 3765.96 1.15 215.39 5.72 1265.29
"Pal Sampathar 30z2.84 . : '
Pactim Sampathar 2560.38 : 9863.18 1.03 175.30 1.78 6952.70

- Uttar Barpathar

‘Dakhin Rarpathar 11053.46 436.23 11489 . &9 ' 1.04 210.48 1.83 4320.32
Uttar Morongi - . ; . , ‘ ' ‘
Dakhin Morongi 14739.04 426.37 151465.41 1.03 315.98 2.08 .5%949.67
Morengi chah C ' : A

Mazadoor. . - ' - : - . - - - -
Rangamati _ 4676.65 825 .84 . 5502.49 1.18 668.70 12,15 1551.87
Khumtai : 7844.53  483.4 8327.93 , 1.06 113.35 1.36 2954.30
Gurjagania 390z.42 280.35 . 4183.77 ' 1.07 ?6.84 2.31  1724.82
Dhekial 5331.02 374.03 5705.06 1.07 &8.89 1.56 Z43%9.42
Kakodonga 31530.632 Z0.29 3170.92 : 1.01 82.653 2.61 1052.62
Daklinhengera 5715.58 227 .18 &142.74 1.04 63.25 1.03 22%0.05
Kamarkandha 3496.43 261,58 3758.01 1.07 50.72 1.35 1195.47
Golaghat 2B1z2.94 123.8Z 36E5.76 1.04 44.75 1.4 Z2159.28
Athgaon 3052.67 Z33.95 330& .62 v 1.08 85.33 2.58 2237.90
Pub-ghiladtari 10972.83 668.27 11641.10 1.06 142.35 4.22 7734.82
Pachim~ghiladhari : ” .

Haziranga 4779 .63 101.75 4881 ,38 . 0 q.02 284 .10 '5.82 1231.08
Bokakhat 8250.34 332.71 B583Z.07 1.04 258.35 Z.01 3035.27
Kurnabath i ' : N

Mohura - Z193.92 1032. 462 ZE97 .34 1.03 239.06 7.25% 1187.70

Forest Village

District 120473.93. 64446 .44 127120.37 1.056 4157 .53 3.27
. : .



Intensity & Cropping Pattlern 1949-72

"hect.

Mustard

hect.

hect.

30.85
140.35
160.30

7.87

32.54
300C.41
&9.24

1 O 1 O

0

e
w2
~

—
<

.11

17

.81
.50
.10

110.63
12.05
550.72
70.46
2003.4

220.46

306.39
517 .62
29.54
4.93
52.54
5.75
24.74
5.49
12 .35
42.50

50.64

Z0Z.06
6. 13
162.0

1.92
2.02
F.41
0.35
0.12
0.92
0.18
0.40
0.15
0.34
1.29
0.44
4.16

&.51
30.33
12.68
12.20
4z.92
33.30

0.75
0.18
0.02
0.15

0.11.

0.18

0.92

0.1
0.25
0.30
1.01

162.95

30.66
4.07

18.57

4.7
1.62
3.83
4.62

14.63

50.74

1.46
z21.46
186.14

Source

0.62

4481.5

Sugarcane P
hect.

432.65 7.03
6£93.88 15.46
320.467 7.97
200.46 5.32
430.6 4.37
1200.35 10.45
648.78 4.28
- 103.71 1.88
309.27 2.71
201.35 4.81
507.16 8.89
509 .67 16.07
" 420.84 6.85
120.79 3.21
21.90 0.87
60.52 1.83
75.30 0.65
20.99 . 0.43
Z5.75 0.03
44 .51 1.35
6352.15 5.00

! District Statlistical Office.Golaghat,SDC Office.Golaghat,
Dergaop, Khumtai, Bokakhal, ZSarupalhbar.



Table :3:6 Intensity & Cropping Pattern 1989 - 1991

Netl S own
Areafhect.)

Dergoan 6107 .76
Missamara 80&4.79
Brahmaputra

Naojan 36946.65

Pub—sarupal- 24650.33
har.
Pachim Sarupathar.

Uttar Barapa-11630.52

thar. :
Dakhin Barapathar

Uttar Morongili13730.92

Dakhin Morongi
Morongi-Chah Mazdcoor.
Rangamati 7017.00

Khumtai 8231.05
Gurionania 4031.72
Dhekial &H023.96

Kaliodonga 3270.41
Dakhinhengerabé047 .55
Kamarbandha 3577.10

Golaghat 3659.83
fAlhgoan Z189.10
Pub-Ghila— 11592.55
dhari.

Fachim Ghiladhari
Kaziranga 5671.88
Bokakhat BELE 5T
Kuruabahi 383789
Mohura

Forest Village N&

Area Sown
more than
one hect.

 760.4

1118.7
563,
303.
294.

50.
260.1
265.0
187.4
E95.7
547 .1

AN RVIN @ B 1 ¢}

201.5
433.5

129.4

Gross Culti-~
valed area
(hect).

&741.76
89867 .99

43£8.75 .

10114.83

12189 .52

14491 .32

£135.70
8794.85
43324 .72
£318.16
3221.01
6307.75
3842,10
3847.23
3485, 25
2139.20

Intensity

1.17
1.05

1.05

COCOCOOCO Q=

ISR U LIV I <R AUV IS SN I 1

317.6

2131
126.1
107.2
123.9
" 41.5
40.6
53.55
6038
110.0
159,48

405.05
357.43
357.43

4O8& .36

Ahu. (hecl)

Percenltage

(P.C)

FRARE ) JEEC IR A U 1§ JICU %

L2V WWR0Dd B
= N QU O W



’

Sali P.C. Wheat F.C. Muetard FP.C. Sugarcane FP.C - Potato P.C. Jute P.C.
hectl. hect. ! hect.- hect.  hect. hectl.

2155.2 31.97 4z.2 0.63 125.1 1.88 205.6 . 4.53 12.5 0.19 17, 0.6
2501.1 27.8%9 55.7 0.&2 330.4 3.68 1016.6 11.34 48 .1 0.54 58.1 . 0.65
1354.75 31.3 40.16 0.93 80.32 1.86 203.48 4,70 36.14 0.34 33.5 0.77
7204.9 71.23 166.8 1.6 B582.7 55.19 . 93.3 0.92 79.6  0.79 151.5 1.50
4583.7 37.60 209.1  1.72 4z26.2 3.5 &899.7 7.38 78.9 0.65 209.7 1.72
13041.9 90.00 7.1 0.05 329.0 z2.27 704.0 4,86 25.4 0.48 44 .4 0.31
2445.9  30.06 43.9 0.54 156.6 1.92 300.0 3.69 45.5 © 0.56 27 .4 0.37 '
3144.3 25.75 17.5 0.20 32.8 0.37 z255.7 Z.91 A5.1 . 0.17 8.16 0.0%9
1853.7 4z2.76 - 2.3 0.05 6.0 0.14 225.3 5.2 1.7 0.04 2.6 0.06
2836.1 44,89 15,1 0.24 30.8 Q.49 543 .1 8.6 26.7 0.4z 8.7 : .14
1103.3 33.22 5.9 0.18 9.2 0.28 580.4 17.48 6.0 . 0.18. - 2.6 0.08
2325%.9 3&£.54 - ;— 5.0 0.08 © 342.4 5.43 4:9 0.18 - -
1212.58 31.56 7.49 . 0.20 7.36 0.19 133.87 3.48 2.47 0.07 2.01 0.05
2214.4 60.16 - - g.10 0.24 33.47 " 0.87 7.09 0.18 2.3 Q.06
2527 .8 72.53 4.0 0.12 31.8 0.%1 74.4 2.14 28.3 0.81 17.7 0.5
7807 .2 &4 .31 - - &6.0 0.54 EO.9 0.67 4.3 Q.12 40.5 0.33
1875.992 £24.83 54.85 0.93 248.63 4,23 30.19 0.51 192.81 0.34 2.564 C.04
3383.27 346.38 464.70 4.99 128.14 1.38 25.76 0.38 &7 .62 0.73 25%.62 0.28
1475.50 . 36.89 106.43 Z.66 Z218.88 5.47 650.91 - 1.52 45.19 1.20 27 .84 0.&9
MNA - NA - N - MA - . NA - NA -
64847 .69 47.50 1242.23 0.91 7824,03 5.73 5919.08 4.34 568.52 0.42 682 .97 0.50

Source : Dislric Statistial office. Golaghat SDC office, Golaghal, Dergoan,
Bokakhat, Khumlai, Sarupalhar. :
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yield as well as land ocoupancy ratio of the winter paddy crOp
| 1n the area, because of less 1rrigation facilities specially

for winter season. ¢rop intensity. cropping patterns and even

crop yield are being hampered*

fGrOD.Yield Pattern

Crop yield is an important a*tribute of agricultural

'development and productivity assessment. In the study srea

- the yields of the’ prlncipal crops are far lower than the natio-
.;;nal average, although ‘the' atea is’ experiencing .avourable cli-
-fmatic .and soil condltions for bottes growth of the crops. For
‘iexample, Sali or Winter paddy is the dominating érop in the
-%area* As discussed earlier, the sali yield has’ been recorded
. “only 28k37 at/ha; in 196972 which is increased only 2.7 per
Aw?cent durzng the Yast’ twenty yearsl It indicates: that the fare
L.Emers are ‘not using HYV seeds, and other modern technology for
-15engende;ing,thelpaddy yield whileé agro-¢limatic conditions
5 aiaré'Suitable-fdrfthiS'yield érable 3%6)‘*The‘baddy yield seems.
ii%decreased specially Sarupathar, Brahmaputra, Borpathar. Ghila-
1?dhari, Dhekial. Rangamati and Bokakhat GlPs, that is the south-
‘jf;ern and western part of the distriot* In the’ central part.
:fﬁfspecially 1n Athgaon, Golaghat, Kamarbandha, Dakhinhengera,
.ff:?éKakodonga, Guxjogania, Morongi, Khumtai, Missamara, Dergaon
' Q%G.Ps, and NaoJan on: the southern part of the distrlct. the
o gsali paddy yield is increased by 3 to 7 per cent during the



Table 2 3.7 1Increase in Crop Yield (1969-72 to 1989-91)
A-Yield in gquinltal(1989-91), B-Yield in gquintal(1989-91),

g C-Increase in Yield in percentl (20 years)

Name of the Sali Paddy Wheat “Mustard ' Sugarcane
Panchayals A E C ] R C A ‘B c A 3] C -
Dergoan 27.25 29.92 9.80 I2.67 35.25 7.90 12.62 13.75 8.95 434.6 485.6 11.73
Missamara 2&.68 29.88 4,18 - - 37.35 . - 12.32 14.94 12.16 470.2 490.4 4.30
Bratima— 30.33 29.88 —1.48 - 37.33 @ - 14.98 14.49 -0.27 430.4 490.4 13.%94
pulra’ o '

Naojan 27.02 28.68 6.4 30.29 36.26 19.71 12.63 13.53 7.13 390.7 410.9 5.17

- Sarupathar30.50 30.20 ~0.98 34.58 37.35 8.01 14.95 14.94 -0.07 395.1 410.9 4.00
Borapatharx0.00 29.88 -0.04 24.52 63.38 5.39 14.15 13.95 =1.41 392.9 413.6 5.78

Morongi 28.42 28.88 5.13 - 37.25 - . 14.530 14.42 -0.55 420.6 480.3 14.19
Rangamati 2Z8.80 28.75 -0.17 - 26.25 - 14.25 13.62 —-4.42 440.4 480.3 .9.06
Hhumtai- 25.38 26.75 5.65 34.05 36.45 7.05 12.89 43.72 6.44 3%91.6 412.7 5.39
Gurjoganial24.06 Z25.42 5,465 - 34.85 - 12.56 13.50 7.48 460.3 486.2 5.63
"Dhekial 28.62 28.32 -0.35 - 25.12 - 13.49 14.42 &.89 460.2 48Z2.8 4.91
Kakadonga 26.20 E7.35 4.39 3£.32 34.75 7.52 12.67 113.62 7.4%9 4z21.6 480.6 12.99
Dakhin- 22.46 27.35 7.42 - - - 11.50 12.75 10.87 402.6 435.4 &.15
hengera’ :

{amarban—-26.92 28.50 5.87 31.Z29 33.75% 7.86 11.50 12.75 10.87 404.46 438.3 8.33
dha.

Gelaghat 29.22 30.20 3.35% - ~ - 12.286 13.65 11.34 3%95.6 430.6 8.85
Athgaon 29.13 30.12 3.39 - . 27 .53 - 12.96 13.468 5.60 390.9 42&6.6 9.13
Ghila— 31.46 31.35 -0.35 - - - 12.74 13.24 3.92 358.3 400.1 11.67
dhari. ' :

Hazi - 29.56 30.1% 2.00 32.54 37.33 14.72 13.75% 13.75 0.0 360.4 410.3 13.85
ranga.

EBokakhat3C.48 30.25 -0.7% 33.42 38.25 14.45 14.02 14,58 4,71 370.4 41z2.3 11.31
Mohura. 29.%96 30.05 0.3 32.75 37.45 14.35% 132.92 13.9Z 0.0 3865.4 411.6 12.46%9
Forestl NA NA - NA NA - NA NA -~ MNA NA -
Village

_____________________________________________________________________________________ contd -
District.28.37 29.9% Z.72 32.84 3%.82 9,10 13.28 13.89 4.59 407.8 444,.6 9,02
N.B = NA - Not available.



" Potato Jute

A E C A B C
140.7 170.3 21.04 10.29 12.595 25.85
140.7 184 .8 32.76 11.25 13.07 16.18 i
166.3 186, 8 12.33 11.36 13.07 15 .05
130.6 150.7 15.39 G.68 10.23 5.68
132.7 160.8 Z1.18 10.55 12.25 16, 11
142.8 160.5 12.39 11.72 12.38 5.63
140.8 158.3 12.43° 11.75 12.80 8.94
160.8 175.3 9.02 11.26 13.07 16.07
140.3 150 . 4 7 .20 10.92 12.09 10.71
- 120.2 - - 10.25 -
18.5 125.3 5.74 9.52 10.20 7.14
19.7 120.7 0.84 8.33 9.467 16.09
- 120. 1 - &.32 - -
115.6 125.3 8.39 9.36 11.28 20.51
162.3 - 180. 4 11,15 10.32 2.80 24.03
120.5 150.3 24.73 7 10.11 11.56 14.34
114, 3 . 130.4 14,09 8.25 9.&0 18.79
150.7 155.8 3.38 12.65 13.02 2.92
155.7 157 .3 1.03 12.45 14.58  17.11
152.8 196.7 12.25 12.25 . 14,253 - 146.33
NA NA - NA NA -



=1
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1ast twenty years, which 19 negligible. On the other hand
Wheat is not the dominating crop of the area, although this
is imoortant foed grain in national level has an - increase
of 9.0 per cent in its yield. The areas lying in the western
part of the’ district are noticeable for higher increase in \
wheat yleld‘ Mustard‘yield in the discrict is almost consa .
tanty. It veries from '13:28 ql/ha+ in 1969+72 to 13489 gl/ha..
in 1989-91. But the areas of- southern part of the district
have decreasing trend of muscard yield during the’ successive
perlodyqictrmee On account-of sugarcane and jute as thé ¢o-
mmercial crepsiefiihe"area,nthere are 9,02 per*cént and 14%
.52-ger‘cent?resnectiVelyvaré noticesble change in its-erop
}yields. Increa31ng trend of yleld in those. crops are marked

-veverywhere in: the district (Table 3&7)

;o
3 P

It 1s marked here that there is a significant in—
-crease~only in the jute crop yield (14%5 per cent). It is
-because of more remmuneratiVe profitable crop which would

;affect the productivity pattern of the district"

{Agricuftural PréduCtién‘
in fact, agricultural production ;s the aggregated ;'
form of the production ef all crOps of the district, and cha~

mnges therein? The aggregated form ‘of the productlon of main

fcrops“ie achleved by converting-crop preductien-tnto zts



money value with the help of applying the formuls given ear-

ller ln the first chapter (Equation No. 1%2) Thus agricul- -

tural output has been calculated for eaoh and every areal
_unitj(Gaon'Panchayat) for 1969472 and 1989@915 so that the

agrficultursl output growth can be assessed.

RN

Growth: of Agf'ietii tural i‘a.e;;ae -

Agricultural output growth is the major attribute :

: which reflects the prooeases of agricultural development of
“the areau “Thé - agricultural growth of the district as a whole
dS well as fox- each and every areal unzt (Gaon Panchayat) .has
7"been calculated By’ using the’ growth formula (as given earlier
by the equation 153 in the first chapter) ‘The total magni—
tude of agricultural output in the. district has been recor-
ded Rshllﬁé%l? 1akh in 1969=72 of which ‘the maximum share’
i8 attrlbuted/contributed by Ghiladhari (Rsk126. 68 lakh) |
Nbrongi(Rsu115h63 lakh) and Sarupathar (Rs%154 13 1akh) gaon

_panchayatsr On account of larger areal size of those pancha-

"'””yaié‘fney are acéounting for their Baximim shares During

1989-91 ‘the total output of the dlstrict is’ recorded S

: Rs%l419.96 lakh. Théere is, therefore, Rsk. 253 79 lakh abso-

lute increase in the distrlct in last’ twenty years. It aoco—
“unts’ for oniy 1509 per. cent average ahnual’ growth of the
district, that ls very’ low in comparison to that of’ the

state and the natlon“
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Production

Ahu

Dergaon . 4E29.36
Missamara 537.98
Brahmaputra 57.7
Naojan 215 .39
Pub Sarupathar
Pachim 175 .30
Uttar Borpathar

Pactiim - ' Z210.48
Uttar Morangi
Dakbin "  315.98
fovraongit Chah Mazdoor
Hangamati 6&88.70
Khumtai 113.35
Gurjiogania 96.84
Dhekial 88.89
Kakodonga a2.565
Dakhinhen— 63.25
Jevra.

Kamar bandha 50.72
Golaghat 41.75
Athgaon 8% .33
Pub Ghiladhari
Pachim " 142 .35
Kaziranga 284.10
Eokakhat 258.35
Kuruabahi

Mohura 239 .06

Forest Village

e S e o i e S e S v Ay o o s e P O T Mt e i S vt ot A8 T ke S o . o e s Sy oot o S St e s Aot e e i o i ot = o i e, Pt o Yo . S e et i S T S AT ety P St = e e ot e A v i S it A it oy

Yield per
(hecl) Heclare Quintal

Table

¢ Output in Rs.

Q

P171.13
112392.05
1223 .82
4238.88

4137 .08
4794.73
LB72.57

14878.58
189 .92
1700.51
R779.58
1638.12
1115.10

949,99
827.49
162639
2733.12
6119 .51
5714.70

5264.10

1589 /i722_
Cutput Sati
in Rs. Hectl.

275133.9 2023.467
367171.3% 1632.53
36714.51 2264.26
127166.26 1265.29
124112.4 5952.7
143842.03 4320.322
Z06176.95 S969.467
446357.25 1551.87
3697 .66 2954.30
" B51015.31 1724.8%2
53387 .33 2439.42
491432.69 1052.62
33452.93 2290.05
28499.57 4195.67
2AR24 .55  2159.28
AB791.69 2237.90
81993.5 7734.82 .
183585.4 1231.08
171441.1  3045.27
15792%.04 1187.70
26H76430.5

Yield
Hect/Q

28.42 .

28.80
25.38
24 .06
28,62
26,20
25.46

z2& .94
29 .22
29.13
31.46

29.356
30.48

Production

53145.0

39514, &4

z2

1

1

5A4938.98
34188.14

120537 .4
29609.6
&£7658.02

44692.86
74980.13
41499 .17
&2816.2
Z7578.6
S8304.57

32187 .44
63094.1
65190.00

243337 .4
363%0.73
GZ519.83

35583, 49

- Canfd »re



26260.95

OQutput Wheat Yield Production Output Mustard Yield Production
in Rs. hect heclt/Q in Rs. hect. hect/Q Q

Dergaon 2757250.53 23.39 32.67 764 .15 76415 110.63 12.62 1396. 15

Missa — 2475731.7 - - - - 550.7¢2 14.98 8249 .79

mara.

Brathma— 32446948.8 - - - - 12.05 13.32 160.51

maputra. :

Naojan 1709406.8 20.85 30.29 P34 .446 PZ444.6 70.46 12.63 88%.91

‘Pub Sarupathar : ,

Pachim " 10602868 140.32 34.58 4853 .303 485330.3 Z003.4 14.95 29930.8

Uttar Borpalhar ’

Dakhin " 4480480 160.31 34.57Z 5533.556 553355.4 220.464 14.15 3119.51

Uttar Morongi ' '

Dakhin " 8482901.1 —-— -— —= - 306.39 14 .50 444Z .66

Morongi chah Masdoor

Rongamali Z22346%92.8 -— -~ - - 517 .62 14,25 7376.0%

Khumtai 37490046.7 7.87 34.0% 276.973 26797 .3 29.54 12.89 3IBO.77

Gurjogania Z074958.5 - - - - 4.93 12.56 61.92

Dhekial 3490810 - - - - 52.54 13.49 708.76

Kakodonga 1378932 3.39 32.32 109.565 10956.5 5.75 12.67 72.8%

Dakhin-— 2915233.7 - - - - 24.74 11.50 284,51

hengera.

Kamarban—- 1609371.8 6.52 31.29 204,011 20401.1 5.49 11.50 63.14

dha. .

Golaghat 3124708, 1 - - - - 12.45 12.26 152.64
- Athagaon 3259501.4 - - - - 42 .30 12.96 550.8

Pub Ghiladhari

Pactiim " 12166872 - - - - 50.64 12.7 645,15

Kazirang 1819536. 2 39.54 32.54 1286 .63 12886463 203.06 12.75 27%2.08

EBokakhat 4540991.5 300.41 33.42 10039.70 1003970 96.13 14.02 1347.74

Kuruabahi

Mohura 1779174.6 69.24 32.73 2267 .61 226761 162.0 13.92 2255.04

Faorest -~ —= - e —_— o - -——

Village.

————————————————————————————————————————————————————————————————————————————————————————————— cantd .

District 80029376 781.86 32.84 2626095 4481.5 13.28

&64880.81



Yield Production
hect.Q
140.68  1451.818
166.32 6514.75
140 .68 398.12
130.59 4133.174
132.72  8023.542
142.78 10193.064
140.80 4055.04
160.8E 6609.702
140.25 2079.908
116.52 152.891
7 119.74  559.186
7 115,64 459,091
1 162.32 1056.70%
3 120.48 3654.158
8 114.30 1449.324
0 150.68 1838.30
Z 155.72 6683.50
O 152.84 5089.57
contd -
139.22 64411.84

Qutput Sugarcane Yield/ Production Qutput Potatlo

in Rs. hect. hect.Q in Rs. hect
Dergaon 104711.3 432 .65 434 .60 188029.69 1385778.8 10.32
Missa- 618733.92 320.67 430.35 138000.332 1017062.5 39.17
Mara.
Bratma— 618733.92 693.88 470.20 324262.38 2404353.7 2.83
putra.
Naojan 66743.24 200.46 390.68 78315 .71 577186.8 31.65
Pub Sarupalthar .
Pachim " 2244809.7 430.60 395.06 170112.84 1253731.6 60.53
Uttar Borpalthar )
Dakhin 233963.18 1200.35 392.92 471641.532 3475998.0 71.39
Uttar Moronai ' : .
Dakhin " 333199.13 648.78 420.62 Z272889.8 2011198.1 28.80
Morongi Chah Mazdoor )
Rangamatli 5532206.38 103.71 440.38 45671.8 3346601.24 41.10
Khumtai 28557 .8 309.27 3P1.63  1211192.41 892650.05 14.83
Guriogania 4644.06 201.35 460.27 92675 .37 682017 .44 -
Dhekial 33157.3% 507.16 440.20 233395.03 1720121.4 1.29
Kakodonga 54563.94 509.67 421.58 Z214866.68 153832567.4 4.6
Dakhinhen— 21338.25 420,84 402.63 169442.8 1248793.5 -
Jera.
Kamarbandha 4735.13 120.79 404,55 488485 .6 360139.43 (.9
Golaghat 11447 .78 31.90 395.62 @ 12620.28 23011.50 4.5
Athgaon 41310.0 60.52 390.92 23658.44 174362.4 30.3
Pub Ghiladhari .
Pachiim " 48386.52 75.30 358.30 26979.0 1928842.5 1Z2.6
Kaziranga 209405.63 20.99 360.42 7565.22 55755.6 12.2
Bokakhat 101080.7 25.75 370.38 9537 .29 = 702Z8%9.8 42.9
Kuruabahi
Mohura 169128.0 44 .51 365.40 16£263.93 119865.3 33.3
Forest - - - - -— -—
Village
District 4866060 6357.15 407.84 2667914.1 195656258 448.49



Total Outputl

Output

in Rs.

Dergaon 145181.8
Missamara 651475
Eratmaputra 39812
Naojan 413317 .4
Pub Sarupathar

FPachkim ' 803354.2
Uttar Borpathar
“Dakbhin ¢ 101930C6.4
Utiar Morongi

Dakhbin " 405504.0
Morongi Chah Mazdoor
HKaziranga 6609270.2
Khumtai 2079%0.8
Gurjogania -
Dhekial 15289 .1
Kakodonga 55918.6
Dakhinhengera -
Kamarbandha 45090. 1
Golaghat 1054670.3
Athgaon 365412.8
Pub Ghiladhari -
Pachim * 144932 .4
Kaziranga 183830.0
Bokakhat 668350.0
Huruabahi

Mohura 508957.0
Farest

Village

District 65441184

143.3

150.4

162.95

30.66
4.07

18.57
4.70
1.62
3.83
4,62

14 .63

£0.74
1.46
Z2t.46

Yield/
hect.Q

10.29
11.36
11.25

F.68

10.55
11.72
u

11.75

11.26

G
[

R e
RARARC IR
M0 R

306.08

1511.82

1762.69

1914.66

245 .23
44 .44
176.79
39.15
23.48
35.85
47 .68
147 .91
418 .61
18.47
267.18

2z22.22

Outpul
in Rs.

10233 .41
312006, 14

731.2%
19895.30

PB2LHT .F8

114574.72

124453 .06

22440.05
2888.89
11491.12
2544.82
C876.10
2330.17
309%.10
9614 .10
27209 .33
1200.49
17366.51

14443.98

575160.5

in Rs.

4754704 .7
5161674.4
7540798.2
30071560.4

15412574.5
12021520.0
11563432.0

4254267 .7
4973589, 1
C2813635.3
53344255.7
3086527.1
4219694.5
2071386.3
33927761.3
3898995.9
12668239 .2
2581976.3
656573489 .6

297462832.9

116616934 .8



Table: 3.2

"
Output in Rs. 1989 - 9f |

Ahu Yield/ PFProduction Output Sali Yields/ Productibn

thectl. hect.qg q in Rs. hect. hecl.qg .
Dergoan 593.3 21.65 12844 .95 385348.35 2155.2 29.9 64483.58
Missamara 1093.3 22 .41 Z4500.85 735025.59 2501.2 £29.88 74483.58
Bramapulra ' .
Naojan 272.8 20.55 5606.04 168181.2 1354.8 Z28.68 . 38835.66
Pub—sarupathar 183.1 232.45 4293.69 128810.85 7204.9 30.20 217387.9
Pachim—sarupathar.
Uttar Morongi 317.1 20.45 6548, 12 196443.45 13041.9 29.88 389&91.62
Dakhin Morongi
Morongi chah Mazadoor. N
Rangamati 313.1 21.75 6809.93 204z297.75 2445.9 £8.75% 70319.62
Khumtai 126.1 19.85 £303.0%9 75092.55 3144.3 £6.75 84110.02
Guriogania 107.2 18.75 2010.0 60300.00  1853.7 25.42 47121.05
Dhekial 123.9 19.25 2385.08 715%2.25 2836.1 £8.52 80885.58
Hakodonga 41.5 20.15 83&.23 25086.75 110Z2.3 27.35 30175.2&
Dakhinhengera 40.6 16.45 749.07 22472 .1 2325.9 £7.35 63513.36
Kamarbandha - 53.6 19.12 1024.83 30744.96 1Z212.6 25,50 34559 .1
Golaghat &0.4 20.55 1241.22 373246.4 2214.6 30.20 6£9900.92
Athgaon 110.0 19.85 Z182.5 &5505.0 2527 .8 30.12 76137 .3
Pub ghiladhari 159.6 19.55 3120.18 F3605.4 7807.2 21.35 244755.7
Pachim ghiladhari
Kariranga 405%.05 21.75 8809 .84 254295 .1 1576.0 30.15 47516 .1
Bokakhat 337.8 22.75 7683 .81 230514.4 3383.3 30.25 102834%.9
Kuruabahi 357.4 £z .15 7917 .07 Z37512.2 147% .5 ‘30.05 44338.8
Mohura )
Forestl Village NA NA Na NA N& NA N&
U . T -1 £ § {- R10
Dielrict 4984, 26 10757%.85 &HAB4T .69 1918089 .,7



“.Yield
Hecl/q

Dutpuf
in Rs.

3224179.2.
3736643 .4
1942783.2
10879399.0

Wheat
hect.

166.8

6848047.8 209.1

19484595, 0
3515981.3
4205501.3
2356052.7
4044278.6
1508762.8
2180668, 3
727955.0
3495045.C
ZBOLBLL. &
12237786
2375804.9
5147195.9
2216938, 8

7.1
-43.9
17.5
2.3
15.1
5.9

54.85
464.7
106.43

35.25
37.35
36.26
37.35
36.38
37.35
36.38
36.45
34.85
35.12
34.75

Production

1487.55
Z080.39
1457 .65
H229.98
7607 .06
264.47
1597.08
637 .87
80.16
530.31
205.02
253.12

110.12

LN O
[ G IR
U~
o moe

W~

Qutput

-in Rsg

148755
208039
145765
622998
760706
26447
152708
&£3787
8C16
53031

. 20502

1989/91

5582.7
4z26.2
329.0
156.6

32.8

W
o
o

RO =0~V OO
2000 2>d>0OMN®

Yield
hect/

14.94

13.23
14.94
13.95
14.42
13.62
13.72
13.50
14 .42
13.62
12.75

12.75

13.65
13.68
13.24
13.75
14.68
13.7Z2

Production OQulpul
in Rs.
1720. 1 129009.4
4936.18 370z13.2
1084 .46 £1484. 4
83405.50 6255415.4 -
5945.49 443911.75
4744.18 355813.5
2132 .89 199966.9
450.02 33751.2
81.0 C6075.0
444 .14 33210.2
125.30 9397.8
63.75 4781.25
G4.35 7076.25
124 .22 2316.13
35.02 3IZ6HELH. B
873.84 &£55538.0
3418.866 256399.7
1881.10 141082. 1
30446.81 228510.7
115009 .08

Conid .-



Yield/
hect.q
170.25
186.75
150.70
160.80
160.50
158.30
175.26
150.35
120.23
125.34
120.65-
120.05
125.32
180.35%
150. 30
130.38
155.82

C157.25
156.72

hect.

305.6
1016. &
203.5
93.3
899.7
704.0
300.0
255.7
225.3
543. 1
580.4
342.4
133.9 -

)

£ W
U

80.9

30.19
35.76
60.91

4]

5919.08

485.55
490.35
410.85
410.85
415.55
480.28
480.25
412 .67

T 486,18

482.75
480.62
435. 6
438.26
430.62

- 426.55 -

400.0%
410.26
412.30
411.60

148384.08
4956489 .81
E3507.98
38332.31
373870.34
338117.12
144075.0
105514.61
1095586.8
262181.5
278951.9
109067 .3
58683.01
14425.8
21735,
323464.

12385.

0RO W

Qutput
Rs.

1093590.7
3673869.9
616190.8
252509.0
2755424 .4
2491923.2
1061623.8
777642.6
&807448.9
1932277 .8
2055875. 1
1098&25.7
432493.8

. 106317.9

Z233889.3
£38523.0

91262, 9

108652.2
184770

Folato
in hect.

4.3

2128.1Z2
8982.867
5440.72
12799.68
12663 .45
4020.82
7974 .33
2270.28
204 .39
'3346.58
722.9
588&.24
C 3383
1262.45
42532, 4%
1864 .43
3086.79
10634.64

7552.34 -




Output
in Rs

z2iz2812.5
898267 .5
544027.0
1279968.0
12466345 .0
402082.0
797433.0
227028
20439
334658
72390.0

55824.5

33836.0

2&245.0
425349.0
186443.0
308679.0
1063460.0
755234 .0

32.5
151.5
209.7

44,4

Production

Q

22%9.22
759 .36
X4z.71
1855.87
2596.09
568.32
358.12

g9.14

26.65

8&.74

25.14

14898.9
49358.9
22275.8

120631.8
168745.6

36940.8
23277.7
5443.9
173z2.2
5768, 1
1634.2
1466.4
1913.6
13299.6
Z5798.5
Z234.2
Z4280. 1
25786 .8

Total Outpul
in Rs.

53208594.2
P671417.5
3520707.4

195469732, 0

12440551.0
2294249.0
5922497.5
5389247 .2
3260064.0
6474876.0
B6G3648.7

4365371.9
2256884 .4
3776075.2
4588548.7
12847693.%
3503455.8
BALELTE.T
4047332,

1417398.56521



Table : 2.8
Growth of Agricultural Output in Golaghal District.
(19469-72 to 1289—-20)

Name of the Total Output in Change Annual Growth
Panchayatls ( Lakh Rupees ) ' in percent
1969-72 1989-91 Absolutle Percentage

Dergaon 47 .55 52.09 4,54 9.55 .48
Missamara 109.02 96.71 -12.31 -11.29 -0.56
Naojan 30.07 35.21 5.14 17.08 0.85
Sarupatlhar 154 .13 195.70 41.57 26.97 1.35
Borpathar 120.22 124.41 4,19 3.48 0.17
Morongi 115.63 229 .94 114.31 $8.85 4.90
Rongamati 42.54 59.2 16 .68 39.21 1.96
Khumtai 49,74 3.89 4.15 8.36 0.42
Gurjogania 28.14 32.460 6.07 15.87 0.7%
Dekhial 53.44 654.75 11.31 21.16 1.06
Kakodonyga 30.87 36.94 6.07 19.67 0.98
Dakhinhengera 42,20 43 .65 1.45 3.45 0.17
Kamarbandha 20.71 22.59 1.88 9.05 Q.45
Golaghat 33.93 37.764 3.83 11.30 0.56
Athgaon 38.99 45,89 6.90 17 .67 0.88
Ghiladhari 126.68 128.48 1.80 1.4Z2 0.07
Kaziranga 25.82 35.03 ?.21 35.469 1.78
Bokakhat 66.73 84.63 17.90 24.81 1.34
Mohura 29.746 4Q.47 10.71 35.99 1.80

Forest Village -

District ' 1166.17 1419 .96 253.79 21.76 1.09
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So far ésﬁarea; variation in the growth pattern in
the study érea is éoncetned, Morongi gaon-panghayat has the
highest annual growth rate in the district (4.90 per cent).
‘The areas lying in the western part of the district a:e‘noticef
sble.for higher growth of agricultural output, namely, Kaziran=-
ga (1478 per cent), Bokakhat (134 per cent) and Mohura (1.80
_pé& cent)~(Table,336)h Other G.Ps with high annual growth of
1output'ése Sarupathar (1435 per cent), Rangamati (1.96 per
Vfceﬁt)% On the other hand, the lower growth has been recorded
for Ghiladhari, Dakhinhengera, Borpathar, Khumtsi, Dergaon,
‘Missamara (-0h96 per cent) Naojan, Gurjogania, Kakodonga,
_ixamarbanﬁha, Athgaon and Dhekial's This low growth of output
-may be due:to (4) the diminlshing return.of agricultural land
;(MisSamata;;Brahmaputra, Barpathar, Ghiladhari, Dhekial G.P.
géte&ﬁf |

(44) Low use of irrigation and HYV seeds in the di-
‘luvial (old alluvial) areas like Gurjogania, Kakodonga, Dhes
iklali.etq% and (444) due to traditional‘methpd of agriculture.
_ ; -'High growth in output may be attribufed to the in-
‘¢rease in the land PFoductiv;ty@ It is'genefalisediby many
_geographers and agrieultu:al scientist that agricultural out-
:pﬁt growth is pogitively related to agridﬁltural_iand Pro-
ductivity. |
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AGRICULTURAL PRODUCT IVITY

' Development is a process through which resources
are activised for improved life and output generation. Agris
cultural development c¢an be equated with the level and the
© rate of agriculturél productivity. Agricultural de#elopment
is undhestiOnably a multidimensiénal concept of which crop -
pggdﬁctivity is one’ of the vitél aspects (Gopalakrishnan,
1964)3_Gr6§productivity<1s the yield per hectare of various
ctopéﬂiﬁiy?rsifieation of crops and agriculture (promotion
of dairYing, cattle resring, bee keeping, fishing, etc.) and
commércialiZaiion of agriculture are some of the character=-

~ istics of agricuitural~dgvelopmsht%

o Agricultural productivity is one of the dimensions ’
:of ‘the concept of agricultural development's The level of
fdevelopmant and the. fate of development depends on mainly
?produétivity which itself is assoéiated with the growth of
3productien€ Level simply represents a picture of agricultu—

‘fral situation at a definite point of time whereas the rate
‘gof develepment‘encompasses achiovement in a point of time
|  6Ver'ahother% On the ‘other hand, growth of production/out-
put may be atttibuted to the growth of cropland (Alan Huston,
..1968)r Minhas and Vadyanathan' (1965) concluded that growth
4s a fuhction of variability in the culturable area and

?yield“per héctarels Growth of production of various crops in
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different regions is also due to variation in irrigated areas
(S&K? Rao, 1971) in those regionsf S. Bhalla (1977) suggests

that increase in. agricultural output is an outcome of various
inputs and. technology. This is alse true that production of \

;crOps 1ncreases with the 1ncrease in agricultural produotivity.

"Agfiéditﬂ%al”ptodﬁCtiVitf’téléteé to :the growth of
(production in an very economic and most efficient way go that
fchange in pattern of production towaxds intensification and
fswitch ove: to highe:'vaiue'cropsvaraﬂinevitable@ Agricultu.
ral ‘productivity may be defifed as the xstio of index of
itetaiﬁoﬁt”put'to”the'indexﬁdf~inputﬁusaduin‘agriculturaln B
productions Tt ‘13 a function of variety of factors like phy=
gaféarf(eoilé‘ciimate, relicf etci), Socio-economic. (occupae
itienal_at#ueture of the population, type of farming etc.) and
?technolegical;(irzigation;,fertilgzeg@ mechanisation ete.) .
;Thesa faétorS'altogdher put-agricultural productiVity.to enow )
f?areal Va.iation 0 a greater degroe . (Subbaiah and Ahmad 1980)“
%In a country like ours and in micro units. where land avail-
;gability is outnumbered by labour, it is better to measure the

:;agricultural productivity in relation to per unit of area.

@Agricultural Prcductivitx for 1969-72 .and 1989-91

The agricultural output growth shows the absolute

ipicture of production 1ncrease‘ But level of agricultural

&
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deveIOpment can be revealed by analysing the pattern of agris
cultural productivity which is agricultural output per areal
unit of cultivated 1and. With the help of the equation 1.1

as mathematically interpreted in the first chapter of the|,
;present etudy, the agricultural preductivity of each and every
gaon panchayat for early 19708 and early 19905 have been cal-
culatedg In fact, the areal variations in productivity patterns
are simply because of the variations occuring in crOp yield
{and crOp area which have been analysed in the previous sec-

tion* | _j-f e

I 1969=72 -the. agricultural productivity of land
for the district was Rs&967 98 per hectare which is much lower
than that of the state and the nation. Low agricultural pro-
fductivity 18 accounted for the limited use of technology in
iagriculture in that peried? | .
So far as the. variatien in agricultural preductivity
.;cf different gaon panchayats in 1969-72 is concerned; it is
"feund that the flood plain areas of the Dhansiri river are.
’éprominenti The areas here are, _for. example, Sarupathar (BsE
i1612&13/ha). Barpathar (Rs 1087w58/ha), Athgaon (Rsh1277%24/ha).'
»floed.plains.of,the.river.arahmaputra,,for example,,Missamara

(Rsk1338445/ha); Mohura. (Rs'4931491/ha) Rangamati(Rs'+909.68/ha)
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etch (Table:3°9 ).

The agricultural productivity for 1989-91 is calcu=
‘lated‘to'be R$%1108.70/ha for the district. The fertile areas !
of the Dhansiri and the Brahmaputra rivers along with the tech=-
nological inputs are the attributes of the agricultural pro-
ductivity in the periods The variation of agricultural produc-
'tivity is recorded 4n diffexent panchayat areas with highest
in Sarupather (Rs“ 20Q7h88/ha) and lowest 4n the: western part
of the district (Kaziranga - Rs%617.69/ha)* As in 1969-72 pe-
:iod< the Dhansiri flood plain areas, 1n 1989-91 period also,
'aare recorded with highes procuctivzty as compared to areas of
- the.. flood plains ef the river Brahmaputra and other small ri-'

ﬁvers like ‘the Kakodonga and. others“

, So far the changes 1n the agricultural product1vity
fof land in the district is concerned. it is found that there
Wis an increase of 14%54 per cent’ in the last twenty years._
:Thus, tha annual increase 6f 073 per cent in agricultural
Tproductivity 1nd1cates thé stagnant development of agriculture
in the district (Table.3 9)& This low increase in: productivity
‘was mainly due to low’ yield of various crops. (Tabla%3'7), and
.hinsignificant change of net sown area (Table. 3.3. ) in the dis-
1trict during the period of twenty yeazsk . o

The changing agricultural prcductivity patterns-during
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1969472 gnd.1989-91 haveAbeen shown by grouping the areal
wits into three categories, namsly (1) high (Rsk1200/ha and
'onVe), (i1) Medium (Rsi800/ha - Rsh 1200/ha),‘énd (1;1) 15@
‘sgricultural productivity (RS4800 and below) by taking Rs 400
as intef&ét for delimiting the classeol(TébioQBJo and Fig.s.é)a

,<~A}5u. The high agricultural productivity is found An. the
areas whore favourable land ‘conditions prevail, specially
when both alluvial and diluvial soil equally distributed& This
oategory includes 27955 63, hectares of land 1n 1969¢72 that

wl :accounts for 14%57 per cent of the total vea of the district.

q;.e'northern part (Missamara 3. .angd. the SO“ther” patt of the

“district (Sarupathar) are. high productiV1ty areas because of

: the natural fertility of the soil of these. flood plain areas.

‘fhe*meaium agfioulturél produotiVity'category 1ne1udes
more than half of "the . total area of the district in 1969-72 It
oocupies the westerny northesn and central, part of the district
with occasicnal exceptlon such as 1n Naojan. This category is .
found to occupy 97591&11 ha& gso 91 per. cent) of. the. total land
1n the district& .

. The low productivity category occupies an area of
66233$19 ha’ which accounts 34%52 per cent of the area of the
districth The eastern part of the district with old alluvial



Table: 3°l0
Changing Agricultural Productivy Fattern

(1969-72 to 1289-91)
Agricul turail Total farea Change 7Zage te
Froductivity (in na.:? total area Difference
Categeries 176%9-72 "89-91 Abs. % 196972 1398991
*High BTG5 28439 - 1@48E EVLG 14,57 20.6 35.49
Rs. 1206
Zabove _
Medium TTEF 11863% 209951 21.4% 0 50,91 6&1.58 19.9%
Rs. 308~
1200,
Low GOERE FA587 -Il6de —47. 80D I 5E 1&.84 16.48
(Rs.200-below?

bistrict 191872 191669 21 b. 13 1.6 100 . b BH.bé



Table : 3-7 .
Changes in Agricultural Productivity (1969-72 to 1989 -91)

Name of. the Productivity Change
Panchayats in Rs.

1969 — 72 1989 — 91 Absolute Percenltage “Annual
Dergaon 844,463 852.78 8.15 0.96 0.05
Missamara 1338.45 1199.22 -13%9.23 -10.40 ~-0.52
Naojan ?20.83 PBE.40 31.57 3.48 0.17
Sarupathar 1612.13 2027 .88 445.75 25.79 1.29
Borpathar 1087 .58 1069.65 -17 .93 —-1.65 -0.08
Morongi 784.54 1674 .63 &70.09 113.45 5.67
Rangamati F09.68 - 844,02 —-65.66 -7.22 -0.356
Khumtai 634.02 654,75 20.73 3.27 0.16
Gurjogania 720.81 808.60 87.79 12.18 0.61
Dhekial 1002.48 1074.85% 72.37 7.22 0.36
Kakodonga 979.65 1129 .41 149.76 15.29 0.76
Dakhinhengera 713.3E8 721.83 &.51 1,19 0.06
Kamarbandha 592.43 631.48 39.05 5.59 Q.33
Golaghat P65.79 1031.76 65.97 6.83 0.34
Athgaon 1277 .24 1438.462 161.38 12 .64 0.63
Ghiladhari 1154.,51 1108.31 —446.20 -4.00 -0.z20
Kaziranga 540.20 617 .69 77 .49 14 .34 0.72
Bokakhatl - 808.87 954.55 145 .68 18.01 0.90
Mohura P31.91 1054.02 122.11 13. 10 Q.66
Forest Village - - - _ -
District P67 .98 1108.70 140.72 14.54 0.73

Source @
Census of India

Series

1971 & 1991 (Provisional Tahble)
-1 Paper 1III Assam,
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soil like Gurjogania, Dakhinhengera, Kemarbandha is categorised
as low productivity area during 1969—72.

.+ In 1989-91. high egrioultural produotivity category
{occupies;3$439a3stha%4(20.96 per cent). of the;total\araa;ef,:t
the ﬂéiéﬁriﬁt‘sxl‘he‘ fortile tracts of the Dhansici river record
.hlghést-ag;icultural.pgoquctiﬁity (Sarupathen'and»MQrbngi)k<a

o The medium agricultural produotivity areas are found
‘along the northern, western and eastern parts cf the district
lwith the exceptlon of Naojan on the south western part of the
=hdlstrict* The soil fertility and the 1nf1uences of the main
iicentres account for the comparatively high agricultural pro_
'.‘.f:ductivity in’ these flood plain areas during 1989.9L.

Low productivity category lncludes areas of old allu—
vial soil as in Dakhinhengera, Kamarbandha on the northaoastern
part of the district and in marshy areas like in Kaziranga. It
covers the lncrease in those formerly low produotivity areas
like Satupathar. Qurjogania, Kakodonga, Athgaon, Bokakhat, etc.
after a”epan of twc decades is very much important so far agri—~
cultural develOpment ls concerned It 13 important to note here;
that some of the high agricultural productivity area like Missa-
mara, Brahmaputra and Rangamati have shcwn decreaeing trends. :

The productivity decline is due to decline in crop yleld speci—
ally in paddy and mustard in the fertile alluvlal tracts of the
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river.Brahmaputra and, the Dhansiri. This may be because of
(a) decreasing natural fertility (b) nonsuse .of fertilizer,.
(c) perpetual attack on Grop plants by floods during’ their

.....

'(e) continuation of traditiona; andxagricultural ptaGti09$9

etc&

| o CHANGES m paum'rmn mpurs

; The 1ntensif1cation of production processes in any.
‘area is accelerated by some production factors? According to
feconomists, land labour and technology are the three main
| ;factors in which land is COnsidered as natural phenomenon9
A?But geographersf approaches to look into these are little bit
:different* Physical conditions of land are considered as bases
"of agricultural production and productivity while labour and
technology are the operational factors for acceleration of |
“fagricultural production processes. Although animal force is B
““also 1mportant factor specially in Indian conditions, where
‘”ihuman labour and animals are used simultaneously 1n agricultu--
:ral activities. modern technology is also 1mportant to study _f
lthe production factors% On' the whole, agr1cu1tura1 work force,
j(cultivator and’ agricultural labourer), and modern technology
'(irrlgation. use of fertilizer, mechanisation and use of hlgh :
-*yielding variety seeds). are the: important production factors
lnawhich should be studied zn detall with regard to its total
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\magnitude and per hectare cultivated areak

Ik Agricu tural Werk Force and Ite Change

: ‘ Agrzculture in India in general. is 'still in early
“stages of ttansformation in’' the sense ‘that both' human labeur
ahd animalc (draught animals including horsé and mileh buffalo).
‘and traditichal ‘erop sesds have not besh considerably repla-
fééd”by~medefnmtechnelegv?and1mechaﬂ12atienﬁ This is éypically
ftrue in Assam as well as in Golaghat district“ Because of
ehigh growth in population (Tablehz 3) the 1ncrease in 1abour
ihas been a common phenomenon which may be an attribute for
increased agxiculxural,g:eduqtiv;;y»goﬂn7.pe;;eent,pex_agnpm),
The population table shows a fluctuating growth for Assam

B a‘roand';w per gent) till 1951, while during 1951 to 1971
Land 1971 t0. 1991 the growth is as high as 35 per eent and 59
'5per dent :espectively. The total population in Assam 1n 1971

’=and 1991 are 14 <6 millions and 22.2 mill&on* respectively

‘showmng 55.44* per eent growth 1n two decades (* provisaonal

'fcensus, l99l)

*

. Golaghat distriot expe31en6ed a high (57.81 per cent)
:Lgrowth of pepulation during 1971 and 1991l Migration into thev
wdistrict and high birth rate mey be the causes of the high

- growthiy The. density s up ¢rom 152/ sqkm) in 1971 te {fzzy/siknﬂ
Cin. 1991 as against 284 pezsons pet square k%m? of the state

<

-and sex-ratie  according to 1991 census (provisional)uo 912



Table: 3.16
Decadal Growth of Population in 1981-91) (in percentage)

Years Golaghat District Assam

1901

1911 16.25 16.99
1921 ‘ 20.14 20.49
193%1 18.29 192.91
1941 1.48 20,40
19561 19.52 19.9%
1961 26.04 34.98
1971 22.845 34.95
1991 D3.09% " a2.44%

¥ — Denotes Fopulation Growth for two decades
Source : Census of India, 17971, Series-4, Assam, Frovisional
Fopulation Totals.
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The work force comprises 27'.46 per oent of the total
population in 1971 has gone up to 40%82 per cent in l99l(pro-
visional). The total werkers in different work categories 1ike '
| agriculture worker, industrial werker, workers in tertiary actL-
| vities had to provide livelihood to the total non-workers (59. ‘
18 per cent, 1991) including children, students, ageing peOples,
etc* Thus dependency ratio of the - district is Y45 which is
less than the state level of. 1.75*

‘,14

ral labourers) in Golaghet district accounts for 57%08 per cent
to the total working force 1n 1971 and 55&67 per cent in 1991.
It has 1ncreased by 110.47 per cent during the period between
1971 and 1991' The eccupational structure table for the dis-
trict shows that enly 2 per cent industrial worker to the total
working force. 17@31 per. oent of workers are engaged in tertiary
activxties and 22*18 per cent is dn. other servicesp This struc-
ture shows agrzcultural labeur domination in the entire occu-
pational set up in the districtm.w
Agrmcultural‘work‘fbrde.:according'to census ¢lassi-
fication(y“ﬁfiizators and agricultural labourers's Working as-
cultivator means he or she who is engaged éither: as employerx,
,single~worker,er familyvworker;&nicu;tivation'of_Land, owned _
“br held from-government or held from private persons or insti-

~tutions for paymént in money; kind or share (cuitivation




inrludes supervision or direotion of oultivation)? Agricultu-z
ral labourers means he or- she who works for another persons
landfs _w;for wages 1n money, kind or share, without having

any risk in cultivation.

. Cultivators in Golaghat district has “horn marked a
high growth of: 109%41 per. cent during: the two deeades from .-
197l;tc;l99%%~5€9m.the tablam.it;is»:eveal@d.that this growth
~of . 109741 per-oénf'ia beoause.of,iho'gfowth of total workers
by 134 56 per cent. and to the growth of total population
by 57.81 per eent duting the i decades period from 1971 to
1991? The inorease in growth of cultivators may also be attri.
: buted to the 1nclination towards more- crop production by the
~majority of family members. in- the,r own.-or occupied-. land in

“the !ohar' areas' of . ‘the rivers and encroaehed forest land

‘or gOVernment alloted land* As. oompared to the growth of cul-
Ltivators in the, distriot, the growth of agricultural labourers
(118.06 per eent) in the district is. notuworthy This,increaae
: may~be attributed 0 the population growth (57.81 oer.oent),
iin-migration 19 the district in search of land xesource and
'better wagos or may be due to the tendency to get themselves
.employed in great numbers as labour input to the agriculture

for higher productlon, by the large farmers in the distrlctg

) *,: Cen sus’ of Ind -ia‘i,a 197 e



Table : 3.4
Agricultural Workers by Blocks.

CD Block Net Sown Population Total worker _P.C to total Cultivator
area in Population )
hectare

1970/71  1990/91 1971 1 1991 1971 | 1991 Increase 1971 | 1991 1971 1 1991
. « %)

Gola— 1377.91 14172.55 118449 181449 16525 40421 144.461 13.95 22.28 10130 Z08b66bé

ghat ' : ' '

North. ) ’

Gola- 38418.60 38708.42 . 82185 134970 30342 82316 471.29 346.92 60.99 21153 42725

ghat : :

South. :

Gola—- 24%06.26 28574.14 98204 148937 29105 62026 113.11 29.64 41,65 13705 31198

ghat i '

Central.

Gola~ 26950.45 28066.23 145064 216880 43215 87041 101.41 29.79 40.13 22496 41549

ghat

East.

Gola— 16223.71 18377.36 64144 119868 Z0Z31 55450 172.74 31.70 446.26 7541 20771

ghat

West. :

Die— 120473.93 127898.70 50804&6 801740 139518 327254 134.56 27.46 40.82 75025 157,108

trict. : {increase '

57.81)

c°h+ ses



Increése_(in /% B P.C to total Agricultural P.C to toltal worker.

1971 1991 1971 1991 Increase 1971 1991
: o {in %) o
Golaghatl _ ‘
North. 105.98 ‘ 61.30 51.62 995 3470 250.75% 6.02 8.63
Gola- 101.98 , 692.72 51.90 = - 3472 6221 69.42 12.10 7.54
ghat
South.
Golaghat 127.64 47.09 50.30 2581 4614 78.77 &8.87 7.44
Central. : - .
Golaghat @&4.70 : 52.06 47.03 2758 7706 179 .41 . 6.38 8.85
East.
Golaghat 175.43 37.09 37.46 1495 3048 103.88 7.35 5.50
West. :
District 109.41 53.77 48.01 11501 25079 118.06 8.24 7 .66
CD Block Population . Total ({Increase P.C to total . Cultivatltor
Worker in %) Populalion

Assam 146251532 22294562 4088493 8108785 72.88 29.95 36.37 2283698 3622017
India 548160000 836605522 130373000 314903642 141.54 23.78 37.64 . 78177000 1105888Z22

Increase (in %4) P.C. to total Agricultural (Increase P.C. to total

Worker . Labourer in %) Worker
1971 . 1991 1971 1991 1271 1991

Assam 58. 60 55.85 44 .66 405,440 911,386 124.79 9.92 12.89

India 49.44 35.12 38.75 47489 ,000 74649217 57.19 36.43 26.13
1971 Data from Basic Statistics Relating to ’
Community Development Blocks in Assam 1977-78
Directorate of Economics and Statistics
Government of Assam, Guwahatlti.



The table reveals that the growth of total worker ii
iin the district ie 131%56 ‘per tent that is more: ‘than that of
the state level (72.88 pet cent) but 1t is marginally less
: than the national level (141%54 per cent) wheteas the increase
iin percentage of cultivatore is recoxded at 109.41 per cent
"in the district during leet two decades thet 13 more than
»that of the stateﬁ, (58.60 per cent) as well as of the natie-
nal level (41%46 per cent)@ It 1mplies that the in-migrants
who are coming from the outside state are eettling in the
_ “dietrict as cultlvetors by purchasing piece of agricultural
_.landF The evidences of the same fact may be: ensured by ‘shovi-
- idng- the changes An® agriculturallhbourers. In ‘regardp to the
‘{agricultural ‘abourer, disttict level growth of agriculturel
'1?labourers is found to be less (118h06 per cent) than the state7
;;eye1_§124h79:pe:;9ent)%¢;§‘may be concluded that the'd;stxict ’
_has’ higher per¢entage shate of total workeT¥ as compared to ' -
'}ﬁhatxefethéjsﬁate&;Similérly; culiiuatbrieWagfiep;tutel law' -
5bourf%atie_;ezhigher'in the district wﬁich_ind;cetes,effective
.;implemenﬁaiioneef prcducﬁiviﬁu ehhancement.in:the dist:ict%,-

‘ . The - panchayetewise varistion of total worker in the

ifdistfict-in the specified pericd is obvious from the table».
?whereutbe 199;'dete-ofcdifferen%.unzte»have,been sstimated

- “keeping in mind ‘the average. increase for the district because
“panchayat wise bresk up. of workers is not available in the
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provisional census figures 1991* Very high increase 1n work
’force 1s found 1n two GDBe, namely..Goleghat Weet Jevelop— '
fment Block area (172%74 per cent) and Goleghat South Block
(171229 per cent) While very low increase has been: recordsd .
in Golaghat*East~aloek.{1013413per-cent),,Golagbat:Cent:al_{:
éllsslljﬁerscent)»and,Gbleghet North.Block-(144561uper-oent)
duringitheitwo=deeedeé.time\£rqmﬂ£97;,t0m199l&ln

L

The 1ncrease in oultivator durlng the ‘same period of
~time was remarkable. An 1ncrease of 175.43 per cent is the
Ihighest recorded in Golaghat West Block area. This is due to
land fragmentetion and size of operatxonal landholdings. Land
tenures ie the major fector whioh diminishes the land size
because of family's prOperty divisionr The second attrzbute
imay be the farming oarried out in new areas 1n the chars and
'chapori arees by many a oultivators coming from outside the
:state’ The same reasons mey be attributed to the inorease of |
oultivators in Golaghat North Development Block (105.98 per .
cent) Gelaghat Central Development Block also recorde high
jinoreese ef cultivatore dum:ng the period (127.64 per cent)>

gOther Blocke having lower 1ncreaeing rate of cultivators are
1Golaghat South and’ Golaghat Eastie It may be noted from the

Etable tnet the‘egrioultural,laboutgrs inc:eese du:ing.the_
fpério&oiegcompenetiVelyhnignepv(l?r4~pe§5¢enﬁ)-in'soleghet
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East Development Block wherein the cultivator's 1ncreasing -

rate in the: eame period is marked the lowest (84.70 pes cent)
This may be attributed to the more labour input in farming by
cultivators which 18 not increasing in large numbexs The in-
creesing laboux rate in: these areas may be because of fast in-
crease in agricultural labeur wages~ In Golaghat North Block

also. this is tsue where 250 per cent increase of agricultural
labour.ie-foundm¢8ut the lesser growth of agricultural.labou-
rers in GolaghatlSoutH‘(éQ K42 per cent) .and Golaghat Central

,(78 77 per cent) is recordedfv-

Labour Input
, ln the above passage, ihe total volume of agricultu,
,ral work fozce, its increase and distributienal patterns have .
‘been describedP In fact, the agricultural work force may be |
studied in order to conslder it as a 'production faCtor'. In
-the senCe of agricultural labou: inputm the total agricultural
lworker per unit of cultivated land has tc be calculated becauee
lthis index will give the impression of availability of agricul—
tural labour (cultivator and agricultural labourere) which is

Abeing used for accelerating production processes in +he area$

The table 3as reveals the strength of agricultural -

flabour per hectare of cultivated land for each Gram Panchayat ‘

‘ag well as of the district as a whole. The labour per. hectare



Table = 3.15
Block wise Productivity of Agricuitural Workers.

Total workers Increase Yage to total Agl.worker Change Agl.wor
1971 1991 workers perl@dhec. ker pro
‘ of KSA. ductivity

1971 1991 _ 1971 1991 19471 1991 1971 1991

11125 24756 118.92 &7.22 &40.26 .81 1.71 .90 1.41 @.461
24852 4B946 P7.16 81.82 59.46 @.64 1.246 .62 1.69 1.19
14286 35817 119.89 55.96 57.74 Q.45 1.25 .60 1.57 D.69.
20204 493255 25.04 5R2.44 546.59 0.94 1.7% .81 1.04 @.57
PUIe 2TRL 163,99 44,44 42.95 0.56 1.7 .74 1.320 Q.67

86026 182187 110,56 &2.02 H5.67 0.72 1.42 .70 1.377 @0.78
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in the ‘district is found to be 72 'p'e"rs‘oin:s por 100 hectare in
ﬂl97l which has sisen to 142 persons per 100 heotare in l99l.f
This change of 70 persons per lOO hectare during the last 20
'ysarsaisabeoauseuqf.hhe;Signziasant:inogease.cfaassisultnral |
workesilquaﬁsoluteete:m;fromfaéwszthousand to 182. thousand:
pe?Sen$:(;%0%56oper.centlzin-the.dist:ict%:;f*i

f‘n The change in the agricultural labour input per hune
dred hectare in. the district (70 agricultural worker) is not
so high\ However, the 1ncrease in agricultural labour per ,
areal unlt 1s found higher in Golaghat North Block (91 persons),
AGolaghat East. (81 persons) and West Block (74 persons)§ Althe
oqu there i$ .a significant lnc:ease_io.agnioultural.laooq:
inopi.asjgt has been zecorded 98 per cent during 1971 to 1991,
yet thé4inc§easeain,ag#léhlturalfosoduotioﬁfiS comparatively
:verYQlonas:desoribedvearlierﬁ It means that. there is a in-
sigoificant effect of Labour inpoi on. pro&ubtion processes%»
The details regarding input - output relations would»be des— :
‘eribed later on in the next section. On. -the - other hand," téch-
-nology is alsoaimportant input for agriculturalhpractipes
iwhich shouléﬁéoalysed.bere;wlth proper emohasis?.The iocrease
in’labour'input'waS'réeofded “’“‘&, very low in the Golagha&
3Central Block (60 labours per: hundred hectares),(Golaghat South
Block (62 labours per hundred heetares)? o
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2l TECHNOLOGY AS AN INPUT
h;hdian eggiculture'witneesedea‘najct'change‘in 1965;
66, when for the first time, ganetically’ superior crop techa
‘nology was injected to it That was the change point separa-
iting pre end‘pcet;green'fevéluticn period; a literature fre. -
'“quently used 1n dealing with the Indisn agriculture(Bhalla &
;Tyagi, 19893 Singh & Sharme, 1985 ) This idea of crOp tech-f

":’nology input was conceived primariyly to attain self suffi-

'.ciency with respect 16 agricultural product, or atleast for
| .concu:rent,agricultural.revolution in' ¢zder to get surplus

,égtb'-bfbdnétfs' for m'a'ny“'ef the ind'nstr‘ieS‘é"Along with the-in-

:'[clusion of impreved creps in agriculture, the other inputs of

| 3fthe technological package such as irrzgatlen. fertilmzer, plant
'"{protecting facilities had become essential because under these
:hnew package of inputs, hlgh yielding varxeties of c¢rops have a

?hlgh response potential At the same time the new ¢rop teche

- fnology also demanded 1abour intensity and. & substential shift

'i;;to machines over “the ﬁradxtional enes. The degree or to what

Eiextent the adoption of these technology ‘aré helping 1ncrease
| ?1n production and preductivity is an 1mportant aspect to be
’};studled* As. mechanised farmlng is an expensive precess “ahd L
f'étredatxenal farming can certainly not pay the cost 1nvolved
4jthe alternative is to raise productivity by putting technology
:‘?like high ylelding hlgh value crOpS, 1rrigation and pesticides
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,and low oost agricultural machineries, because expenditure
can 't become modern,‘whilst income remains primitive in re.

gions like that of the present study area%

Modezn technology in agriculture includes components
like irrigation, high yielding Varieties of géedsi uses of
‘fertillzers and machine tools. Each of these components is .
complementary to one another. Nbreover, these components 10~
gether results in uneven produotion dependlng on soil/cllmate
suxtability, of course not xgnoring the hazards of extreme
-‘cllmates like drought and floods of regions. Under normal

'condltlons with no extremes of climate, the important aSpect .

tjto be emphasized more here in the district is to see the exis-

”f_ting lacuna of agricultural potentiality in different aveas:

;iFor example, the soil moisture is adequate, soil composition .
'?:xs suxtable for important orOPSs $°11 fe’tillty is n°t edequa-
‘;ﬁte. 1abour product1V1tY is less, erop yield 13 unsatisfactory,
tare some of the charaoteristicso pros and oons of agrlcultural
' isu1tabi11ty of the district% Now the’ choice of teohnology input
“should be. properly in;eoted 5nto the agriculture upon which the
:fdevelopment of agrzculture restsi So preference may be ‘made as
"forop technology, fertility input, 1rrigatxon and machinery use.
i the. agriculture in regions like thist |

iHYV SGeds Distribution

The inclusion of high yielding varieties (hereinafter
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as HYV) seeds. as grop te¢hnology' generally {5 one of the in-

tegrated componénts: of’ agricultural deve10pment Although ':

ﬁyy seeds.haveovatying‘adaptation’ratesfzegionwise'undez Vaf
ried environmental conditiens (I« Arnon, 198l), “the success-
ful.adaptation.ef-some.of the HYV sééds in several parts of

_mndaé is notewoethy%‘rhe-mOst prominént~variétieé‘éfe”HYV

wheat and rice which make the green revolution a success in
those parts of Indla. In Assam also, this adaption of HYVs 4
‘has already been started slnce 1968 While India with Mexican
Varzety of wheat raised produotlon by 64 per cent during 1963
and 1970‘ Increase in- yields of rice in Assam is. probably hal-
- ted due to the adoption of HYV riée without attendant inputsg
'The. poor farmers definitely get improved seeds, but cannot
'fafford to purchase the all important additional 1nputs with.

Aont whechttheointegration_of inputs remain’ 1ncompletea This,
definitely is & factor why there 13 no revolution of produc-"
'_‘gjankin;Assam;fmorebveifimngvéa:variety of séeds;fsaﬁiré"*

x ?;‘moi:é :?hﬁnanilabour't‘h'a'nrto native varieties (Désai, 1970) It
'éincreases labour requirement for different Operations such -
:las harvesting, threshing and. handling of hlgher yields, weed-r
;ing etcs, thus labour input is complementary rather than subs-:

'iititution in the agricultural practioes in Indiak This is parti-

h7fcularly true here in Golaghat district- of Assam. o G

The HYVs generally adopted in the district, are _'
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'Pankaj,“Maéuri,'Manohaf'Sai, IET&6666-5656;1444-var1eties”ef
paddy, Sonalika & Mexican wheat, jute JRO-632 Mustard, M=27,
Potato-kufri Jyoti (K/J) andy sugarcane-747 997. As the HYVs
are not sensitive to differences in daylight and short ma tu-
rity period of seeds help to put them in cultivation for thnee
tlmes a year particularly of the HYV paddy, with supplemantary
inputs 1ike 1rrigation. fertilizer ‘and orOper plant care.

RN During the year 1989-90 the distrlct as a whole used
: total seeds of winter paddy nearly 48.4 thousand qulntal out
of which only 15~8 per cent HYV seeds are applied. Likéwise,
the percentage share of HYV seeds applied have been amrked
hlghest (66 per cent) invmustard erop and in wheat 6648 per
cent. While jute and sugarcane which are the commercial erop:
6f the area only 25.8 and 52,5 per cent HYV' seeds to total
;seeda is’ appliedw~lt implles thatfwheat, though, it is-not_
: fthe:aaminaﬁing?fooa,_is having commercial tendency in which
‘TthefHYV=aeeda ﬁigh'pencentage share of HYV seeds is applieﬁ.
(Table.;sl? )« The use of these improved seeds has resulted in
'?defznzte'increase in yield per he¢tare but for the lack of
.ﬁother-associated teehnological inputs the rate is lows The
'”ﬁnatural fertility and soil moisture has to some extent help

f%HYVs to adapt.

‘,Bleqkwise #axﬁatioh'ef use ef ﬂYVs ¢anvbe seen frém;



Table :. i!Percentage Application of HYV seeds. (1989-790)

313
-81. Crops Total area Total seeds used HYV Seeds Fercentage
No. Name (in ha.) (in qgl.) (in qgl.) of HYV seeds

1. Winter H4B47 .49 48441 .22 - 7647.70 15.7%
paddy

2. Muatard 7824.0F 2876 .68 578.60 bbb .00

3. Sugarcane 5919.0d 443215.50 2E245.09 a2.57

4., Wheat 1243727 LI6D .20 4654 .00 bb.B2

5. Jute 6H82 .90 21.02 13.10 29.68

N.B. : The guantities of total seeds of various crops have been
calculated by collecting seed data at primary level
visiting some villages.



the ﬁéble%?doyg The farmers'® adoption” of HYV varies because
‘of the micro=dgro ecological factors, ‘as «-weu*aé institutioa
nalised fagilitids Offeredibv the:presehce:of-grOWihg‘growtn
“centres in different areas of the districti/The fertile nor-
‘thern half of the plains 6f the 'district;ffhé Eentzab allu-
v1al ‘areas . have used most ‘HYVs of winter rice, whereas HYVs -
wheat was mostly adOpted in the western part of the distrlot
| 1n Golaghat West Development Block areas and in central part
| of the distriot% This may be due to hlgh receptivxty of the
.farmers, prOper extenslon services by the state agricultural‘
department and agro—eoologioal conditions prevailing there. .
The adoption of improved sugarcane in GO¢aghat South Develop-'
ment Block is because of the suitable soil and cllmate in
general and to the services rendered by sugarcane Research
Station in Buralixson* Golaghat West Deve10pment Block is
yet to adopt HYVs seed may be because of the unsuitabllity
of environmental conditions 1ncluding soil and may be HYVs '
sugarcane 1s not recommended by extension workers. Traditlo-
nal jute 1s not extensivﬁpreplaced by HYVs jute except in
Golaghat South and Central Development Blocku This may be
because of the crOp (jute) is not a major cash croo in the»
district for the farmers do not like taking risks in the ;
‘.;ﬁcultlvation of HYVs jute in small-sized plots of land. |




Block—wise Distribution of

Table: 316 HYV,Seeds in Golahat Distric (1988/8%) HYVs in quintals
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Name of the Autumn Winter Wheat Jute ' Sugarcane Mustard All seeds
Block Rice Rice ’ Total
Golahat P - 11005.0 :940.0 P - 19.8 :1525.0 12479.8 :
North D.R : : t P : : : :
Golahat :28.0 :1884.0 :1250.0 1125.0 :2000.0 13018.0 16305.0 :
South DB : : : : HE . _ : :
Golahat :28.0 $4156.0 11075.0 :6.0 1210.6 :12039.0 17514.6 :
Central : : 5 : A : : . .
Golahat 1123.8 14461.7  149,.0 i - +104.0 T 129.7 t1868.3 :
East -.D.E : H : : : : : :
Golahat $15.0 :140.0 :12340.0 ¢ - : - t 75.0 :2570.0 :
District :194.0 17646.0 144654,0 1131.0 :12324.5 15786.7 120737.7 ¢

(36/87) (22.44) (0.463) (11.12) (27.90)
Source @ Status Report. 1988/789.
Assam.Aaricultural Uﬁiversity.
Jorhat.

Fercent in bracket.



_It may be safely ¢oncluded that early maturing pho=

| tOpericd-ihéénsitive HYVsS of rice have made more production.

(i) Land Under HYV Crops

The breeding of early-maturing rice is predominant
among the HYVs seedslin the agricultural écenes in Golaghat
‘district for which farmers, though in small numbers, are
;gett;ng'highe: production along with limited inputs like
-minor irrigations and use of fertilizersh It is obvious from
the table,.1g8 that there is a 3:33 per cent annual increase
of';and’ﬁnder HYV'crops to the gross cultivated ares in
*1990#1 over 1970-7h This is a considerable increase in terms
of thé poverty-striken fsrmexs and the resultant low income's
fInrAssani generally goﬁernment e$tablishments provide most
of the HYV seeds to farmers and also provide them with tech-
Jnica;.parts of the adoptionst Yot others get it from nearby .
fgrowih'cent:es with, of course,; procedures snd methods along-
?Wifh‘lmprQQQ seedst But whatever increase in production re-
;Sulté'in. is not to theﬁmark that can bé expected out of HYV
.1and 'w:lth attendant outputsh

- 'The spastial distribution and growth of land under
'HYV crops can be seen from the table 3.18 f» It shows panchayat
"areas having magnitudes asbove the district percentage of HYV

:land to the Gross Cultivated area were Naojan, Sarupathar,



Table =
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Land under

Name of the
Panchayals
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Dergaon
Missamara
Bratmaputra

Maojan

Sarupathar
Fachim Sarupathar

Uttar RBarpathar
Dakhir Borpathar

Rangamati
Khumtai
‘Gurjogania
Dhekial
Kakodonga
Dakhinhengera
Kamarbandha
Golaghat
Athgaon

"“Pub Ghilandhari
Pachim Ghilandhari
Kaziranga
Bokakhat
Karuabahi
Forest Village.
District

HYV and Growth (1969-7Z2 to 1989-91

S5629.34
8145.57

3265.72

?560.38

11053. 46

14739.04

46756.65
7844 .53
3903.42
5331.03
3130 63
3915.58
3496.43
3512.94
3032.67

10972.83

4779.63

8230.36 -

3193.72
NA

120473.93

. GCA
hect.

6154.64
8514.24

3765.96

P863.18

11489 .69
195165. 41

5502.49
8327 .93
4183.77
3705.06
3170.92
6142.76
3758.01
3566.76
3306.62
11641.10

4881.38
8583.07
3297 .34

N

127120.37

HYV land
hect.

3210.81
310.77

397.69

12605

E11.17
1210.20

259.72
113.26
115.05
446.71

80.86

87.23

38.70
137.87
123.00
838.16

179.15

450.61

118.37
NA

7287 .84

P.C to GCA

1989 - 9
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6107 .76
8064 .79

3696.65

7650.33

11630.52

13730.92

- 7047 .00

8231.05
4031.72
6023.946
3270.41
6047 .65
3577 .10
3659.83
3189 .55
11592.10

5671.68
88635.59
3839.89
NA
127898.7

6741.76
89467 .99

4328.75

10114.83

12189.52
14491 .32

8135.70
8794.8%
4334.72
6318016
3321.01
6047 .75
3842.10
3847.23
3485.25
12139.20

5873 .38
9299 .49
3999.29
NA
136532.3

_contd.



Name of lthe
Panchayatls

Dergaon
Miscamara
Brahmaputra

Naojan

Pub Sarupathar
Pachtiim Sarupathar
Uttar Barpathar
Dakhin Borpathar
Utitar Morongi
Dakhin Morongi
Rangamati
Khumtai
Gurjogania
Dhehial
Kakodonga
Dakhinhengera
Kamarbandha
Golaghat

Athgaon

Pub Ghiladhari
Pachim Ghiladhari
Kaziranga
Bokakhatl
Kuruabahi

Mohura

Forest Village

Distlrict

(19692 - 92)

HYV land
hect

601.36
387 .42

5921.74
1546.56

1806.49
2220.07

485.70
313.10
249.25
715.22
101.62
71.57
78.36
374.34
332.49
1245.48

311.29

709.55
209.956

12471.57

13.67
15.29

14.82

15.32

5.97
3.56
5.75
11.32
3.06
2.72
2.56
?.73
?.54
“10.26

of HYV

1.25
2.20
3.00
3.49
0.5
1.30
1.53
5.97
S5.82
3.06

1.63
2.38
1.66

in P.C. HYV Growth
Growth in P.C
93,48 4.67
24.66 1.23
348.79 2.44
22,69 1.13
122.70 &.40
83.45  4.17
87.01 4.35
176.44 8.87
116. 64 5.83
50.11 3.0
25.67 1.28
96 .69 4,83
154 .16 7.71
171.52 8.58
170.32 8.52
49.00 2.43
73.76 3.69
57.46 2.87
77.38 3.87
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Morongi, Dhekial and Ghiladhar G.P areas in 1970-7l. The other
‘areas like Kaﬁarbandha, Dakhinhengera, Khumta; were having be-
‘low 2 per ¢ent share of cultivated area under HYV crops. Thié _
‘might be due to thé extension services of the concerned depart-
ments and to the diffusion of this technological innovations
including HYV technology by the nearby growth centres's The low
4hectérage of HYV land may be due to farmers' decisions against

'adoptioh of such HYVs which involved risks and restraints.

. During the last twenty years tili 1990.91; the land
'undgé‘H¥V<cr0pslhqs not much chaﬁgéd% The district total of
HYV iandfhés been increased by 9.13 per cents This may be due
ito tﬁé.slight imp:oﬁed situation in irrigation and use of ferf
ﬁtilizgrﬂ‘The shares of GCA of HYV crops are higher in Morongi.
iSa:upéthaﬁ; Barpathar, Naojan, Dhekial, Ghiladhari. Golaghét
éénd Athgéoh%'The other panchayat areas are having low % share
gof'it, like in Dakhinhengera,uKémarbandha, Missamara, Khumtéi,
Gurjogania, Rangamati, Kaziranga and Mohura. The low yield and
'17$9wen;lévels of'agriéuiturgl productivity have shown that the

fdistfiet is yet to 'take off‘ the momentum for agricultural

ﬁdevel@pmehta"

The annual growth pattexn of HYV shows that Gclaghat,
 Athgaon@,Kama:bandha, Khumtai, Gurjogania, Borpathar G.P areas

fhave-higher rate increase of the areas ofHYV cropsis
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This is important to note that the areas previously
having low percentage of increase, have now increased in its
land under HYV ¢érops’s This is remarkable so far areal dispa-
rities in concerned for balanced growth of agriculture in the ‘

districti

i4' Irrigation

- . éfher'thingS'being 6qual, the crop yield should he ‘
'fhigher*in an drrigated field than ‘in an unirrigated one (Singh,

- 198l1)k The increase of prodictivity of agriculture is achieved

‘?'tbzoughlpraper*usé of irrigation.along with other components
‘of the agricultural production factors% The necessaity of

, adoption of this technology in agriculture is 1mmense, though

. it varies region to region depending on the availability of

l“'moisture content in the soil and atmosphera. This particular
:;aSpeet in Assgm is considerably helping the cultivators in most
:d?of the areas in khariff season where assured 1rrigation is

,E,_absent§ The moisture content decreases at the advent of dry .

d,“fwinter period when most of the farmers suffer from the §Car=

‘ ;city of watera This 13 the period when agricultural labourers
}suffer most because of the low demand of labour. Irrigation .
”,;would have created additlonal demand for them where the labou—

A»_;rers would be &geéfﬁhx1rrigation”qg;f;r'?/ ;-‘w L

Hirrigation and in harvest and sale processes of the additional
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crop yieldss Farmers employ, in genersl, higher doses of
 labour, input in the ¢ultivation of irrigated crops’ (1. R
Arnon;, 1981)% .

Mereover, Assam is endowed with large water ro=
isources for purpose of irrigatien which ‘have remained mostly
 unharnessed% The central ground water board for the Brahma-
putra valley computed the total ground water recharge at
9418 million eubic metres (NCM)* There is also considerable

amount of surface discharge during monseons in the valley.

_ In Assam the organisational set up for harvesting .
iwater resources is of recent &rigin. Assam state Minox Irrig
gation DeveIOpment Cerporation (ASMIDC) is one such organi-

.sation which is prometing considerably, particularly in. the.”
field of installing shallow tube wells, 1ow 1ift points etc.‘
fand in arranging pumpset irrigation to the farmers*

"The irrigation was not- significant during 1970-81 -
fbut in :1981-91 the 1rrigated 1and had béen increased to 7 o
per dent. which is far:below the national level (20.96 per :
~cent) to the ‘GCA,1976)% e -

The major &rrigation schemes in Golaghat districts
fare as follows t- | .
L . 1l Mohura Mouza SEhems;
| ZRnPabhajan Scheme
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. 34 Khumtai Scheme
4l Thengelgaon.scheme
5% Athgaon Scheme '
... 6l | Molohani Tuporea Scheme
T Gorongajan Scheme
~ 8k Borpathar Mouza Scheme
' ‘9% Bokolai Village Scheme
' 10%.Socialist Pathan Scheme .. ...,
Ll Thorani Schems
12 aéngalgéon,@éndqf
| »e 134 Dergaon. . |

The Golaghat North, Golaghat South and ‘Golaghat West

_;Development Blocke are getting higher percentage of 1rrigated
‘iweter where mostly Dhansiri Water and ground water have been
”iutilised' It may be noted bere that the potentiel for water '
;jharvesting in different Block areas ‘are very bright which can
v;ebe inferred from the teble 3,l9* If these rivers 4n. different
:Block areas ate utilised for the controlled application of
iwater to: crops o1 supplementing the available soil/moisture.'

:5high yield can be expected 1n the distwict'

FERTILIZER INPUT

‘ The value of fertilizers 1n increasing the yields of
@various crops is immense* Fertilizers feed the 5011 with ‘nutri-

gents which is removed by way of cultivating crOps. This removal



oé'p;ént'nutiiéﬁt fn soil ié different éor“variéus*ctoeg;iﬂf

With an indication of the amount of nutrients in the
soil and the amount teken up by a particular crop, it might
be_thooght that"fertilizer applioation could be_made;on‘the -
basis of soil analysis (Wriglév; 1982)% The importance of
use of fertilizer and soil analysis. therefore cannot be ig~
noredﬁ The low output even after applioatlon of ohemical fer-
tilizers oan "be accounted for the complaints very often lodged
by farmersF On the other hand, very nominel inorease is obtain—
ed when fertilizers are applied in an otherwise unchanged Sub=
sistance agriculture' Most of the experiments ‘shows that fer-
ftilizer alone Can decrease the rate of yield or at best main-
ftain the low yield level characteristios of traditional agri-
‘culture (cxine,1971)% The implication fs that the propr input
%ef fertilizer alongwith high yielding varieties seeds and 1rri-
?gation make the revolutionary oombination of inputs for a very

%high growth of agricultural productzonE

R The rapid adoption of fertilizers in- Golaghat distriot
?in reoent years over tbe 19709 is a step forward for increa-'
ésing agricultural productivity and a better output from various
;crOps? During 19703, the non—adoption of chemioal fertilizer
‘might be attributed dus to (a) lack of basic.knowledge (b) 1 ack
?of.capitel because of low.returnvout of the.previous yeareépro-

Eduction,,and (c) advice and credit is insufficienth
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Farm Mochanisation .
Agxisulture} gxoductivx By Und production to a consie
derable extent zely on the Qazm mechani atlon. ?he uss QG
mechanical equimwents in agrieulture helps in euﬁensiea sf
ceoplends Noweover, uhen multiale ozooping is orac%iseé the
gap of imo botwoen €TopS is &ittle which can De woll adgus~
 ted by the use of machinesa The mechanical tochniques supple«
mant other bﬂc&cglcax inputaa lzke Eertilizez, plant 02086 C
tive technology, high yielding vazneties cTops 1o ineroase
form arcﬂuctivﬁty‘>r” S aeehan&satlcn, he:é,ISGQst to Phe
use of tractors, pumpsets, tubowells ond threshors, It alse
zafors t@'th@luse of Agproved types of ironebosed iand tools,
drought dzﬁven‘impiémenﬁs and power dxiven.equipmﬂntso Thus
moderndsation of agrﬁcultuzee thot is the procéss of planned
6hange of agr%éhi%uzé, is an auécome of combined inputs 1like,

anong othors, form mechanisatien.

in Gaﬁagha% District, wechanasaﬁion in true sense of
‘the term, §s not achioved in various activitics of agricultu-
ral pxscﬁice;‘on eéeauﬁ% of the chéap-aveilability of sori~
cultursl 1labour ﬁoxcew Pcwavego big farmems, having lorger
8izé of agricultural Aand- and progressive farmors use bigger
2411ing machines, mostly powortillers (Japanose typs)e+ The
‘use of tracters in agricultuze which is prodeminant enly in

taa indusiry, has beon almost roplaocéed by poweretillors
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because of tﬁe fragmqnted farm sizes in the diétrict and com-
Ipaéativéif lerz ptiées'é? these.‘Sihce'smali and ﬁarginal
’fazmers form 8 bulk of agricultuxal coumunity in the district,n
it is found that small tools like sprayers; paddy weeders,
~iron ploughg pumpS‘foriirrlgationsé sugercane crushers (animal
‘andfpower operated), dnimal carts oxe some of the iwplements

that'are used in the districth
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CHARIER-IV

' ROLE OF GROWTH CENTRES IN AGRICULTURAL DEVELOPMENT

fhe'iﬁCfeaéinQ disparitf in~the'pat£ern of_déyelopment

in rural and urban{a#eas presently demands étrategic efforts to
minimise them, The associated'problems that stem from it are
manifold. Decline in agfiéultdral pfoductiVitytin rural farms,
migration of both skilled and unskilled labourers to urban cen-
tres cadsing over population; etc., are notable cénéequences
of develépmentéi‘sectoral'planning in India with greater emphae
sis on urban centres and a'sepérate treatment-fo: it As a
result; stagnation in the development in ruralfareaé occursi
rural remains élways primitiVé and backward (Pathak,»l990)@
Moreover, linkages betweén the rural énd urban remain poor.,
Therefore.,there ié ayprcblemfof bsimaey in the spatio~functio-
nal organisation &n the areas' In an effort to lessen the gap
between the differential development of the areas, growth |
centre approach for micro=level planning and spatial develop-
ment can be usefuls ' ’

| It is‘a,fact that neither all spacesnprovide‘faéili-
ties fdr,devélopmenta;Aact;vitiesm'ﬁbr.these provide Services
baf,thé same time. Because of these inequalities in functions,
deveIOpment,flou:ishea_at some selected favourable poiqts where-

from functions and facilities are diffused outward (Sen,1972).
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These points: of . conCentrafed functione or growth centres play

important. role. 1n raising the developmental pace in: rural areas
by way, of injecting technclogy into agriculture and processing
agr;cultural.surpluse.ln the'process@;ruraleprban migration.can
be. checked by employing the rural mass in different: agriculture

?

_and~ag:o-basedrestablishments%-

Thus, the problems arislng out of the grow1ng dispa-
nrity between rural and usban’ areas may be controlled, and at

_the same time balanced development ¢an be achieved.

The contribution ‘of growth centres to agriculture de-
‘velopment has already been elaborated in Chapter I: In short,
the contrnbbtlons are of four types; namely,; prodqction- pro=
cessing éontribution, market.eentribution, facicr contribution
end contribution of diffusion eﬂlinnovaticn<and labour surplus
’ abscrberacontribuiion to’the rural areae§,rherefore;_the aim
cf%the present c¢hapter ievto interprete the epetial’patterns
of these five types of contribution in the Golaghat district

over twenty years*

Hethodology

To study»the contribution of the growth centres for the
development of agricultural activities, the first task is closely
associated with the identification of the. main growth centres in

the district whicdh are playing important role in the pace of
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agricultural development For the selection of the growth cen-
tres of the district. it is assumed that the main urban centres
which are urben by definitzon but thelr functronal structure is
closely related.to agricultural,activ1tieea-5esides, few impor-
ﬁént-larger-villageszhich are growing f£ast in their functio=
nal structure areialso_selected.for”the present purpose:s Tnus :
xtherelare fivefimportantfcrowtn c¢entres in the area whose popu=-
lation growth is found higher.than the other. villages (Table .
441)e

So far as the first aspect of the contributions of
growth centres to the agricultural development is concerned,
the agro—based establishments of industrial as well as house-
~ hold 1ndustries and thelr growth at those centres would provide
a sound base to understand the production processing of the‘
_‘local agricultural resources of the area: For the purpose, the
growth of thls type of agricultural functions are interpreted
in ‘its spatial perspective | B

The agrfcultural market is the important functions _
which‘provide.agriculturalpfecilities go the farmers: The pre=
’sence of periodic and permenent markets'(retaii or.nholesale
dealers of'agr;culturel_machine tools'andiother agricultural -
‘items) and.their intensity at growth;centres with the increese

.over time would signify the market contribution of the growth



Table . 4°!
Fopulation growth 1971—°'91, &rowth Centres

Name of the centres Fopulation Status Growth
e e et s s e man reeas e s it ln

' 1971 1921 1971 Fercentage
Golaghat 2e722 Uripan 54, 5
Deragacn 12200 Urban 22054
Bokakhat 6&IFTT Rural 82.17
Sarupathar - Rural -
Furkating - Rurai -
District 536H6D8 eD174% 49, 41

Sourcs : Census 1if India 1971 & 1991 (Frovisional?
District Census Hand Book, Sibsagar District. -
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léentres;’Here.“thé'diStriSutionaljpatternkof\market:and théir.
;growth:are intefbreted¢COnsidering Quantitative»data'reiéted
to market functionss’ These functional aSpects of growth cens
'tres would also’ be&Lelp for delimiting the influence zone of
the grqwth centress According:to Christaller (1933), greater:
the'fuhctiohai3magnitudenof the centres; larger will be their
influence zones and v§ce-versa. The growth centres: of any area
A:especially at micro-areal level, play vital role to contri.
bute ‘the production factors to the surrounding areas: Pro-
duction factors mean the agric ultural 1nputs, like, techno-
-logy;. dapitél’and.laboﬁr% In fact; the abundant. labour is
available in rural aress engaging in agricultural activities.

| Therefore;.theté is insignificant role of growth centres for
iiabour éontribution'to the development of.agriculture's However; .
skilled“labdur'15'§eing:contributéd to thg rural areas by those
centresﬁ~Teéhnélégy is the main production factor which is di=-
ffused thfough those cehtre§x For the same, the data of main
agricultural innovations which é;e'béing diffused from those
:cénires have been coileq@ed by preparing questionnaire and come
piled ;n‘gqprOper Way tQ test the validity of the faéts related
ffélégficglfural~technplogy»aﬁd its impact in tﬁe surroﬁnding

‘areasw

To.anéiyse tha - spread processes of agricultural inno-

vations in Golaghat district, the quantitative data of principal
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agricultural innbvatione’iike fertilizer. irrigation, high
yielding varieties seeds. pesticides and agricultural ‘loans N
from banks and credit socxeties have been ‘collected for 1970«
71 .and’ 1990e915_so'that‘the change of agricultural innovatione
GVer‘timelcan‘bevundefsteodu The spread effects of those innow
vatiene5are*close1y'related to‘trénsport network of the area's
Therefore, the transport efficiency and road adcessibility
maps are‘prepared and compared with the influénce zones of

those growth centresk

If’th0se gtowth'centres are conceiVed as tne centres
-of spread orfdiffusion'1n‘the-éntire system of core-periphery
relations~inAagnicnltéraildeVeionment precess,'then; they are
acting as 1n£egrated part of the ¢hannels of 1nnOVatien spread
(Hagerstrand, '1963)« There are diversified views in the study
of diffusion preceeses;‘ln-fact, there afe two important as-
pects of the grewth of those:Centres and their spread proce-
sses, which are ‘closely related to the present contexts First

is related to diffusion factors of agriculturasl 1nnovat10ns

(t:anspert‘network), and the second is associated with the

;receptivitx of the férmers/peasants.of the‘area who are engaed,
ging themselves in traditional form of agricultural activities:
| The first factor would provide the channels of spread of. .inno-
‘vvations, but the second one is the level of farmers’ perception

‘which is based on the level of education, technical know~how of
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new agricultural innovations and income level of the farmers
of the area’s To give the answers of those questions, the
spatial linkages of those growth centres and their influence
zones have been delimiteds To correlate the growth of those
centres with the entire area, their functional structures are
studied in relation to their spread patterns. The validity of
these facts is tésted by preparing the maps and diagrams. The
necessary tabulated Aata héve also been presented for its

sound base’s

integp;efation

In order to gef the proper answer of those questions
thatvhave been poéed,ﬁnder the methodology head, concerned data
are tabqlatéd accordinglythhé;interpretation of the tables
giveé the inhe:ent characteristics of the growth centres' emer-
genée‘and their iqfluences towards the surrounding areas. The

results can be interpreted in the following manner’

1.ToWns as Agro-production Processing Centres

- It. is predicted that the agro-baséd industries of the
growth centres must be gro&ing on the basié of following the
trend of surplus production's Therefore, there would be'a posi-
tive relationship between the growth of agro-based industries

and production surplus of the area’s It means when production.
surplus increases the growth of the centres will’ be

increasing fast. On the other hand, it may also be assumed
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that the agro-based industries may be based on production-pro-
cessing for_which production is supplied from outsioe"Thevuaf
lidity of the fact can be examined,by correlating the aoricu1;~
tural production structure .of the area and the strength of the

agro-based industries established on the growth centres.

) Table‘42. reveals that the paddy productlon in the™
’distrlct 1n l990b9l was about 200 thousand tonnes out of which
'only 14 thousand tonnes was processed by the rice mllls estab—
_lished in the main growth centres. It is interesting to note
here that there are various traditional means of husking paddy
vlocally, mostly by the villagers to use it for domestic purpose
and occasionally for sale in the periodic marketss Only the .
‘surplus quantity of paddy is being husked by the modern tech-
 niques dn the growth cetres and elsewhere in the district, and
‘.the quantity supplied to the rice mills is less% It means, ins~
) Hpite of paddy as dominant crop of the area, that it is locally
'.consumed and not grown for ¢ommercial purpose. Therefore the
‘establlshments of rice m111 of those centres are based on local
,avallablllty of paddyw There seems an insigniflcant increase in
the number of *ice-mllls frew>eight in 1970-71 to ten in 1990.
91, Further, the producticn of wheat in the district, and the
processing -of it at the growth centres in the district are ;some=-
~what differént’ The total production of wheat is only about’ 4.6
nﬁhousand tonnes ‘while the flour mill capacity is found out to be
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6.7 thousand tonnes’ annually, that'is more than the production
of wheatle It indicates that the backward liﬁkaéés'(féw;maiérial
availability) of the flour mills are based on’ the wheat produc-
tion transported from outside the districts But the backward
linkages of mustard oil mills, which are also noticeable in
*thé area, are based on the mustard production of the district,
', because enough 5prp1ﬁs'pfo¢qction¢0f(it has been recorded in
| {7 1990-91% In ‘general, it can béfConip&ed théﬁ the establiéh-

fments, namely, i;ce‘mills and'oil”mills aré growing on the basis
. of its relevant raw materials available in the local markets.

~ While the\gtthh:of flour miils is.totallﬁ based on the outside

feffect-of-iﬁs”gaw materials availability’.

Table.4.2, Crop Production and Its Processing in the
District (1990-91) ‘

" (figures in thousand tonngs )~

‘Quatity processed at growth ‘centres GrOp‘pfoduction

 Rice mill Flour Mill Mustard oil Paddy Whaeat Mustard
: TR S O oty Wheest, Thetaxe. .

14.0 67 2.8 2026 4.6 1175

2. Growth Centres as nodal point of Market Function

Markets are the points of advantageous location where

‘producers and consumers interact’s In perigdic markets, thé :
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growers usueily‘exchange fheadaily needs's In a way, market as
such playllittla rolée in ¢hanging the agricultural scenario.
of ccurae,dit cannot be ignored the impact of periodic markets
upon the sgmll farmersie The impact lies in the fact that, in
a general way, peasants get all the traditional agricultursal
equipments from such markete’ They also collect'mlnor seeds of
rvegetables frcm such markets which indirectly inspire poor far-
;mers to be more rellant en vegetables rather than on staple or
‘ ;fibre crops‘ The markets are playing the vital roles in commer-
“cialisation of ‘the agrzcultural landscape. There are many and
nvaried studlea en the location of agricultural actlvltres which
‘”‘refer to the locatbnal aspects ln which distance is an important
' factcrfor agrlcultural 1ntensif1Catlon and its. changing pattern
from traditional agricultural to oommerclal production pattern
.qﬁtbunen.!BZE;uDunn, 1954)¢ .

e

o | Accordlng to Thunen, economlc rent of agricultural
_?producticn decreases with tha increase 1n the distance from

| ithe market locatlon, because of increase ln transport cost for
1ifagricultural production‘ Locatlonal theories of agriculture
‘fstate that the market location play the plvotal role in the

‘advancement of agricultural activltiee. because market centres
jprovlde modern technology of agriculture to the surrounding
".areasF The farmers must rely,then, on the permanent markets

‘for procurlng seeds (traditional and high yleldlng varleties)
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like paddyg wheatg potato, mustard, etcl. and machineries like
power tillers, pumpsets and so onls It implies that the major
share of transaotion of capital for seeds and macinaries, and,
for primary agricultural products, is carried on in the per-
manent market. the constituent parts of which are the dealers

and. agri-business organisation§

o It is, then. obvious from the above elaboration that
markets, in all possible way induce farmers to grow commercial
¢rops and enterpreneurs to produce more agricultural equip-
“ments% Thus maraets fill the gap between ‘the producers and

consumers (Fletcher, 1965)§

o The validity of the faots can be examined in present

| reference to analyse the aVailable market facilities related
fto agricultural production factors and their diffusion processes.
"The market facilities in the growth centres, namely Golaghat,
ﬂDergaon and Bokakhat in Golaghat district, are significant and

" ‘well organised“ Although the number of periodio markets (weekly)
"in'the growth centras are less, the_number~of'establishments

" dealing with the agricultural equipments are quite large. As it
has alreadY=been explaine&-eariierein this chapter..that perio-
dic marketS‘bear‘littlersignificanoe in regards_to“agricultural
edevelopment; the permsnent markets COmprising‘various dealers
in the growth ¢entres, on the other hand, bear the“respopsibie
lity of contribution towards: the agricultursl development in the
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lower oide:iseﬁtiementsy Thie pafficuien espect can beISubsténe
tiatedjby the fact that the~growth.numberfof agricultursl deas
lers  in centres like Golaghat and Bokakhat‘éxe‘recorded;anound
per gent during 197071 and 1990-91 (Table 4.3 )k .This.
increase of‘such‘a'magnitude definitely carries the implica-
<'tion cf the degzee of contribution towards agriculture by these
| markets in the growth centres% It is important o note that
,Bokakhat as compared to the other centres hasuéeveIOped fast
.1n terms of . maxkets dealing with agrioultural technology. Derw
'gaon, another growth centre 13 also recorded to grow steadily
(133&3 per. ¢ent in’ twenty years ending 1990 -91) in terms of

permanent agr;cultural merkets.
| It ’is n’et‘iced'fﬁom“the"éame table 4. 3' that the increase
-of periodzc weekly markets in Golaghat, Dergaon and Bokakhat is

very nominal This is because of the presence of regular markets

| at those growth centtes (Sharma, 1989)

Laﬁ‘gxeduction - Factor Gbntfibutien

The production factors cf agriculture especially those
which are innovated in and. diffused by the growth centres of the
| district,,oonstitute the factcx contnibutlon cf the growth centresu
1'fhere,afe“many pﬁdduct@dn“factoré to be enaiysed.in'the”present
‘refe:ence%.gut inO, among menY[a:e ccnsideced“majccgfactors. ‘
ramely, technology and agricultural lsbour which :efer to the in-

tensification of agriculture- Agricultural labour input would be



Table : 4:2-Q
Crop Surplus/Deficiency, 1990-91.

Crap Froduction Arnnuwal Consumption Surpl

in lakh ql. in lakh gl. Defici
Paddy 026 2920 ~9.00
Wheat @A.446 2.9E ~-2.47
Mustard 1.195 1.46 -0.4%5

Computed by the Author.

Table :43 Growth of Market in Growth Centres, 1970-71 to 1990-

Total dMarket Growth of Fermanent Dealers Grc

Name of the (Ferindic) markets (Agricultural) in
Centres 1970~-71  1990-91 percentage 1970-71 1990-91

Golaghat 1 2 104 10 29 19¢
Dergaon 2 R o : é i4 1ZE2
Bokakhat 1 1 ] 4 12 20
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dealt with separatelv in the next section of the present chapter,
when the impact of agricultural labour surplus would be inter-
preted in relation to agriculture and growth centres of the area.
It needs a prior apprehension of the numeral availability of es-
tablishments that deal with the supply of agricultural innova-
”;tions like technology and credit facilities. Table~Q‘? shows
'1such establishments with number and their increase during 1970~
_71 to l990~9l in Golaghat (growth centre). It is revealed that
~ some of agricultural facilities in the growth centre are found
x,in plenty and others are limited, for example, the number of ,
" iestablishmente that distribute the high yielding varietl es seed,
'fertiliser and pastmides: and machine tool repairing, pumpset
repairing shops are found more than the establishments dealing
with agricultural innovations like machine tools and pumpsets.
| It implies the selected and gradual adoption of aaricultural .
"innovations,\which may be due to the result of frequent exten-
. sion-cum-demonstrations programmes by government workers of agri-
cultural department’ The non-availability or-at best less number
.of machine tool and pumpset dealers may be attributed to the
inadequate capacity of the: farmers to buy such machines for
-themselvesgls The details of the distribution of such facilities
. are interpreted by considering ‘the strength of vaﬁous establish-

‘ments relsted to agricultural technology.

3‘1& Availsbility of Ag_o-based Establishments at Gelﬁghat Centre
(1970 - 71 to 1990 - 91)" ‘ :
In l970-7l, the agricultural facilities that have been
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diffused through the growth centre, Golaghat, are found limited.
There were fwo dealers each. for HYV sgeds, fertilizer and pes-
ticides, machine tool dealer, one repairing shop and a godown
(storage facility) in the centret It 1is significant that there
was no pumpset dealer at the centre in 1970-71. It indicates
that there was no pursuation of irrigation fagilities in the
area&«The bank facility for agricultural purpose was found one

only (Table: 4°7 ).

But the last twenty years there was a significant in-
crease in the infrastructural facilities at Golaghat Centre.
Say for example in 1990-91, the number of sced stores, ferti-
lizer depots, more importantly, machine tool dealers are. found
more in the giowth centre's Machine tool, .pumpset and tubewell
repaiiing shops have been increased to 400 and 500 per cent
‘respectively’s This is because of the increasing need of the
farmersAin an effort to produce more c¢ropss The eentre has
thrée HYV seed stores, six fertilizer stores; four pésticide
shops, two machine tool dealers, five machine tool repairing
shops, six pumpsét and tubewell repairing shops and two go-
downs.in 1990-91. It is significant from the . agricultural point
of view that there are two pumpset dealers in the centre. Bank
facilities have also been rendered to 763 farmers from six

banks in Golaghat growth centre's'

So far as the change in the number of agricultural



Table : Agricultural facilities and change in Golaghat,
47 1970-71 to 1790-21.

Agricul tural Na. of establishments Change

I nneova -t- 1 on oo matn Smret smees scos e s mam S sesee SN Swns o s et B384 b St ensns 457 s e s et 44108 b5050 some enes o Sea st snenS FOr S bOD Shmes S ot o e 2o PN S
197071 199091 Absolute Fercentage

~ -

1. No. of seed stores 2 = 1 bl ]

2. No. of fertilizer 2 & 4 200
depots

Z. No of pesticide 2 4 2 190@
shops

4. No. of machine tool 1
dealers

5. No. of machine tool 1 ' 4 400
repairing centres

6. No. of pump set - . 1 1 1410
dealers . . '

7. No. of pump set & 1 é ' a9 b))
tubewell repairing : '
centres

8. No. of storage 1 = 1 100
facilities )

?. No. of RBanks 1 & 5 bal’ali]

10. No. of benificliaries NEY THE - -

b3
e
S
=

N.EB. : Frimery investigation



Table : 44
Distribution of Agro-based Estsblishments
in Growth centres, 1970-71.

Name of the Rice Flouwr Mustard Spice Chira Food Sugar

Growth mill mill 0l mill mill FProcessing mill
Centres mil]l units

Golaghat 4 2 1 2 o ﬂ_ -
Dergaon 2 2 2 2 e A

Eokaghat = 1 1 1 @ 2 -

Table: 4'§5
Distribution of agro—based Establishments
Growth Centres, 1990-91.

Name of the Rice Flour Mustard Spice Chira Food Sugar

Growth mill mill oil mill mill mill Frocessing mill
Centres . units

Gloghat ) gt 1 4 A b

Dergaon 3 2 2 3 4 4 . 1
Bokakhat 2 1 1 = 2 =

Source : Frimary Investigation.

Table : 9°¢
Browth of Ago—-based Establishments
in Growth Centres, 1970-71.tc 1990-91

Name of the Number of Agro-based indestries Growth in percent
Growth = '

Centres 197@8-71 19971

Golaghat 1 19 2467
Dergaon ‘ 14 17 21.4%
Bokakhat 9 ) 12 . . mELEE
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Annovations during'1970&71’&0‘1990-91,\1s concerned, .repairing
of machlne tool and bank facilities are foumd to increase 400 ,‘
and 500 per cent respectively at Golaghat centref Seed ‘stores; .
fertilizer and pesticide shops, machine tool dealers and sto-
rage facilities haVe increased 50 te 200 per cent ‘The increase
of fertilizer shops (200 per cent) indicates that there is a
'significant adopiion of fertilizer An the area? The increase

- of fertilizer use is significant over time, however, there seems
" a very low degree of fertilizer use’s Simidarly the increase in
the number of banks (500 per cent) during the period has contri-
buted in financing agricultural praotioes. - -

Overall increae of the., agricultural innovations at .
TGolaghat growth Centre is’ recorded signifioant* However, the
. present level of use of those innovations is very low in. the
;area. Therefore, the increase in produotion and productivity
:is found insignificant in the area*

'A3.2k Availability of Agro—based Establishments at Derg;on Centre
| (1970.71 to 1990 <91) = - - -

. ‘~Dergaonq as growthfcenireihas been foind contributing
fbv wayfof'providing inncvations‘to egricultureﬁarebleﬂ4-91reveals
“'the fact that, . apart from:other services, repairing'SerVices'and
. bank facilitiesito farmers havé been‘renderedgnostxr to the

- surrounding areast. - BRI

DM 1970-71, the establfshments that dealt with the



1971
DERGAON TOWN

0 ! ZFurLOoNG

BIKARIGHAT

REFERENCE
TOWN BOUNDARY ~ =~
WARD ’ :
WARD NUMBER oy
ROADS ‘
RICE MILL
FLOUR miLL
_ @OLAGHAT o MUSTARD oL MiLL,

P sl oa

FI1G:4.6




120

agricultural facilities of all types were limited to only one
_(Tablew 4.8), except for-the fact that there weré no pumpset
dealer and storage facility in Dergaon's It reveals that the
linkage of the growth centre with its hinterland has been found
weak in 1970-71% The farmers must have been dependent on other
nearby growth centresh

In 1990-91, the state of affair is a bit changed because
the number of dealers of various agricultural facilities at
Dergaon centre have been increased. This is furfher substantia-
ted by the presence of two establishments each ofAseed, forti-
lizer and pesticides, three establishments each for machine
tool repairing and pumpset repairing shops and four banks in the
QrowthAcentreu The number of beneficiaries availing agricultural
loan from these banks is 669 in 1990 - 91%

The numeral change of the establishments over time of
twentyiyears (1970-71 to 1990-91) is nominal. Repairing centres
and banks have been increased 200 and 300 per cent respectively,
whereas seed, fertilizer and pesticide shops increased 100 per
‘chnt% Machine tool dealing remained same as in 1970-71. One'go-
down has been established which facilitates storage in the growth
centreis Thus, the Centre is providing agricultural facilities to

the other settlementst:

3.3 Availability of Agro-based establishments at Bokakhat Centre

(1970-71 to 1990 - 91)

Bokakhat as growth centre in the district serves the .



Table :48 Agricultural facilities and change in Dergaon,
' 1970-71 to 1990-91.

Aaricul tural M. of establishments Change
Innovations e i i e e e e o e
19760-71  199@~-91 Absolute Fercentage
1. Nog. of seed stores 1 2 1 108
2.No. of fertilizer 1 & 1 198
depots ' ,

Z. No. of pesticide 1 2 1 100
shops ’

4. No. of machine 1 i e 1]
tool dealers

5. No. of machine 1 = t 2 200

tool repalring
centres

&. No of pumpset - - - -
dealers . :
7. No. of pumpset & 1 = 2 206

tubewell repairing
centres

8. No. aof storage - 1 1 A 23]
facilities '
?. No. of Banks 1 4 : A Zh0

10. No. of benificiaries NA 649 - -
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hinterland with limited number of establishments so far dealing
with agricultural innovations. Table. 4.9 .shows that there'was
only one store eath for  seed, fe:tilize:, pesticides and pump-
set and tubewell repairing shops and one banki. There was no

machine tool dealer and machine tool repairing shop, pumpset

dealer and storage facility (godown) in the centre in 1970-71.
This indicates that the influence of the centre was nominal in

the early 19705"

In 1990-91, most of the agricultural innovations were
diffused from the growfh centres to its hinterlandl. The change
of these. innovations during 1970-71 to 1990-91 was marked by
the increase in the bank facilities and repairing facilities;
{200 and 100 per cent respectively). The change in absolute term
shows that there arée increase in machine tool dealing, machine
tool repairing, pnmpsei dealing, pumpaet and tubewell repairing,
storage facilities and banking facilities, during the period of
twenty.yearsﬂ It is impoxtant to note here that a total of 11l
farmera were benefitéd with agridultufal loan from the banks of
this growth centre’. Thus, the growth centre is extending ST~

vices’ to agriculture in the surrounding areas of its hinterland.

It is, then, established that the three important growth
centres of the district, namely, Gelaghat. Dergaon, and Bokakhat
‘have been influencing the agricultural in.gengral,amd the' degree

of agricultural dooision making in particulari. In faot, the
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Total Quantity of Agricultural Establishments and their change,

Name of the
Agricul turai
Innovations

1. No.of seed stores

Z. hNo. of fertiliizetr
gepeots

E.No., of pesticide
shops )

4.No. of machine tool
gealers

. hNo.of machine tool
repaliring shops
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cealers

7w No. of Fumpset
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&. Neo. of storage
facilities

Z. Ne. of Banks

1d. No. ot Benefic-

iaries

Source

1978 ~ 71 to 1990
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1970~7 1 1990~
i 1
1 1
! {
- 1
- {
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- L
N& i3
NA. hNot Available.
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gricultural development 18 a function of various important
agrioultural decisions made by the farmers, which again are.
shaped and monitored by the 1nnovations available in the growth
centres. It is; 1n this oontext, important to examine and ex- .
-.plain the magnitudes of agricultural innovations diffused from :
the growth centxes in the distrlct? '

44 Diffusion of Agr;oultural Innovations and Spread Effects:

: In the preceding section of the chapter,: thée, structural
.changes and,magn;tndee,of agricultural innovations have been
interpreted fpn=eaeh growth &entre. of the-d;striet& The diffu.
-sion of those innovations and their causes are also important
_ to. study, because it would provide us a sound base of the impli
'oat10ns_and.utilieationsjof‘those_innogationSﬂin terme}ofispread
. and..areal 1mba1anpes%_1n-fact, various hypotheses of growth cen-
_tres approach of deveiopment imply that the‘intensity of transe
port network plays a vital role 1n ‘the. diffusion of agricultural
1nnovations (Katz, 1955)* These facte ¢an be examined to delimit
the boundaries. ofthe hinterland of. those growth centres and to ‘
corxe{ate the spread effects of agrioultural innovations with

the trnasport networkb

| :Diffuaion‘can be defined as the acceptance of some spe-
cific items, over t;me,'oy adopting units - individual, groups
or Communitieeu(xax;,‘19§§)svbiffu310n'has, present1y,lbepn;;

considered as catalytic function in agricultural development.
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uThe'tendency'oficompa:atively rapid growth of agriculture as '
-a whole, ha&e been. possible only through the.diffusion of agrie
‘¢ultural innovationsk. Thus the areas which are mostly -exposed
%0 diffhsion‘are.found'to develop. The diffusion or spread of
-dnnovations to»agricultute~eﬁtracts ¢loser review of agricul-
tural situation arising’ out of ity Because, as a result of
the dlfoSIOn of innovations new problems might be created .
‘which demand new solutions and thereby engender new ideas. In-
fact, diffusion 1s also related to farmexr's decxslon makxng,

dependlng on the intenslty of 1nformatlon about it (Brown, 1981).

-Diffusion of*agriculturel innovations. is related to
‘the receipt and acceptance or rejection of informatiOn‘régarding
innovations (Ilbery, 1985)% Because, new information and innoe.
‘vations either take time to be adeopted orArejscted for the
difference of opinion by the farmers regarding the suitability.
-and certainty of innovations. This is also related to the educa-

- tional status of the farmers or fafmer characteristics (Jones,

- 1963)« For example, educated farmers .séek and use new innovations

to.a gréeater éegree than the less educated;'and_they_tend to be
early adopters of innoVationsh Diffusion of innovations and
their spread effects»are'two-way processes for thé development
of agrlcultural landscape. The firsc process is related to the
aVailablllty of innovations on the growth centres through which

.they are being dlffused' while the second process is closely
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asso¢iated with the msss-media and speéiaiiy’iﬁfthéiprésédt !
‘context. personal contaot of the farmers, regardlng néw inno-
‘vations; which are. to. be adapted by them's But these prooesses
:of“innovation diffusion aze accelerated by one important fate
'tor, that ‘ig the availability and 1nten91ty of road network

and. transport costsE
'7*Accerd1ng.toiﬂagerstrena'(l952)a there are three'

important regularitles in the syatem of dlffusion processes

'OFig* a4 ); they are . ¥

(a)Ihe hierarchiCal effect. or’ tendency of earlier
edoptien by individuals in large places than in
down the hierarchy. : | o -

(b)The neighbourhood effect, or tendency for diffusion

| among eettlements, first in rural-urban fr1nge, and
so en. R o

(c)The logistic effect, or tendency of the cumulative

level of adoption over time to approximate an S-

‘ shaped curve.

Through these regular;ties, the magnltudes and intensity
of diffu51on of agricultural 1nnovations, san be interpreted and
weakness of the growﬁ1 centres can be highlighted for strengthens'
“ing the infra-structurbl facilities in the’ future% Thus ‘the whole
material ¢an be arranged into two main heads, under which strength

of the agricultural 1nnovations of the area and'their Spread effects




EMPIRICAL REGULARITIES IN DIFFUSION

A. The Hierachy Effect For Diftusion In Space

C. The S-Ciyrve For Diffusion Through Time -
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can be studiedi

4l biffusion ovaanVations Thrdugh Gfowth4céntfé§

. The discussion includes, here, four important and easily
ava;led innovétions of modern agriculture that have been diffu-
sed from the three important growth centres of the district.at
two different peihts of time so as to see the change thérein,

The innovations are.HYVASGeds, fértilizer (chemical), pesticides,
and of course agficultural credit's The growth centres are Gola=-
_ghat, Dergaon and Bokakhat's The time period cobsideréd here, is
1970-71 to 1990-91l | |

Growth Centre 1 Golaghst

; In 1970-71, 240 ql. of HYV seeds 40 m.tonnes of ferti-

-13zer and 30 kg. of pesticides were diffused by Golaghat'growth'
?cenfre ﬁo the surrounding areés@ But in 1990-91, the quantities
iéf HYV seeds, feriilizer and pesticides were 3804.32 ql., 340 m.
itons and 350 kg. respectively (Tablefs 4.12 )« This indicates the

:adobtiOn of innovations by the farmers in a big way for more

“agricultural productionk 

' The degree of increase of these innovations asre reocorded
‘very high at Golsghat centre. The HYV séeds increased 1485.13 per
cent dﬁ#ing twenty years ending 19904913 fertilizer increased by
750 per cent and pesticides by 1066467 per cent the period of time.
‘The incfease of such dimensidn sértainly denotes the degree of con-

tribution of the growth centre towsrds agricultural development OfA



Table — 410

Total quantity of Agricultural Innovation diffused,
1970-71 to 1990-91 of Golaghat District.

Golaghat Growth Centre

Items Units Luantity whange ~
127@--71 1998-F1 mbsolute Fercent

1. Seed(HYV) Quintal 249 @A 1485, 15
Z. Fertilizer M.ton 440 TED. i
H. Festicides Rg. @ 1066.67
4.Agricul tural

Credit. Lakh Rs NS} - -

Golaghat

contd. /...

Derogaon
Items Units puantity Change
1978-71 129909-21 Absolute Farcent
1. Seed(HYV) fuintal & 150 T 87.5
Z. Fertilizer fil.ton el i) 172,89 152.8% 768.5
H. Festicides Fkag. 15 15@ 123 ariTi]
d.faricuitural . : '
Credlt. Lakh Rs NA 28.89 - -
CONTU./ w..
Beokakhat
items Units Luantity Change
1978-71 1990-91 Absoiute Fercent
L. SeedHYV) Quintal 1@ 1& g &0
. Fertilizer M.ton 5 41 5 7O
L. Festicides #Q. z 50 8 e

4.Agricultural
Credit. iakh Rs iNAY S5l - -
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-the region's

Similarly, the agricultural credit from banks of the
growth centre (Golaghat) is quite high, 33%.85 lakh Rs'. which
has 1mmense»bea:}ng on the agricultural development in the
__hintex?l a’nq;‘i,;()lggo_gl ).

Growﬁh Centre 3 Dergaon

Table reveals that a total‘of 80 qI%\QfVHYV'seeds,
20 mhtonnes of fertilizer and 15 kg. of pesticides were di-.
ffused by Dergaon Growth Gentre to the influence/zong's In &
1990@9l,~on the other hand, it is recorded that the quantity
gof innovations is increased fast. It is important to note '
here that the amount of fertilizer and pesticides were more
1as compared to the HYV seeds (130 ql)'. It may ‘indicate the
;adoption of HYV seeds in the influenced zone of the growth

-¢entre is not much prominent*

~ So far the change in the magnitudes of 1nnovations is
Eboncerned for the period between 1970~71 and 1990—91 in Der-
‘gaonlcgqtre the diffusion of pesticides records highest (900.
‘per cenf)%»?his is followéd by the diffusion of fertilizer
(7605 per cent) and HYV seeds (875 per cent)'. The change in
fdiffﬁé#@h of these innovations is an implication of the imbok;
"tance of the growth centre and its contribution towards agri-

.

~Gultural developmentis:
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roms Conse | kst

. The diffusion pattern of the egrlcultural innovations
in Bokaskhat is not much different from that ‘of Dergaon cent@e.e=”
Here, the diffusion of fertilizer is important rather than pes-
ticides and HYV seeds.

“In 1970-71, the quantity of innovations diffused to.
‘sgriculture in Bokakhat was much less, HYV seeds was 10 glp
fertilfzérfS'm%'tonnee.and‘peeticidee was 12:kg.+ (Table . 4./0)
The quantities of these inhdvations which have been diffused
Tieeeerrat‘that gentre ere because of very 1oW'degree of adoption
of thoee 1anVations by the formers. The low level of farmer's
income and 1gnorance of these innovations may be the major Cal=

'ees of lesser degree of diffusion processes.‘

In 1990=91, the tendency ef using the available 1nno-
;vations has 1ncreased. It is noticed that the quantity of HYV
seeds ‘was 18 ql., fertilizer 40 m. tonnes and pesticides 50 kg.
;that had been diffused to the surrounding settlements. It amounts
?to 80 per cent 1ncrease 1n HYV seed, 700 per cent in fertilizer
‘;end 316.67 per cent 1ncrease in pesticidee during the period of
'f;97o.71 to 1990~91. " | |

A 7>IheHagriculturalxoredit from the banks in Bokakhat was
-3t91 lakh . Re'y which 'shows a considerable capital investment in

. ?agrioulfure in the surrounding.areas of this growth centre(1990-91).



128

‘5%!§é§eaé affects of Gronthvcentfee

Indeed, spread effocts of any innovations are 'the results
of two important components of the areal personalities. First of
which 18 related to the intensity end'conneethIty of':oads, which
ifrenemif the effects ofthe growth centres to the suirounding areas.
The second important component is related to the availability of
the innovations at growh centres.. It has alreedy been discussed,
theoretically, that income and literacy levels of'he fermers are
the important factors for the intensity of diffusion waves of 'the
agricultural innovations%eTherefore in the pxesent seotion of the
chapter, the spread effecte would be described by delimiting the
1nf1uence zones of the growth oentree within which the intenszty
of innovation adbpters and the role of existing tranSport network
go intensify the spread effecte of those innovations would be
studied‘ The enalytical results can be drawn to correlate the
hinterland charaoterisities of‘agricultural innovations with
‘the road network of the’ ere& :
o f%.. in general, the'hinterland; characteriecice of tne ‘main
growth centres of Gelaghat distriot which have been ehown in the
tableﬁ-é 42~are the indication of 2 regulaz hierarchic ordering
of the growﬂicentree‘ For example, catchment .area of Golaghat
centre s 1026 sq.km.kwhich 0OVers: @29%30 per cent of the ares
of ghe:dietriotﬁ-shows greater oepaoity of radieting the effects

fof the agricultural innovationsh Dergaon centre infloencee.only
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46 sq-km% area of its surrounding ardas which is second order
growth centre of the district’ It is interesting to note here
the population density within the catchment area. of Dergaon
growth centre is recorded higher (253 persons/sqh km) than . '
Golaghat (195 persons/'SQS.km) on the basis of 1971 censusspopu-
lation's The road intensity within the catéhment area of the
Golaghat Growth Centre is recorded merginally lower (0467 kun/
SQka) Bokakhat is & lower order growth centre which’ has 0.40
km intensity of the road network, although the connectivity at
Bokakhat and Dergaon are same (Table .411.)""

_ ~ On the otherhand, if we visualise the intensity of
;agricultural 1nnovation diffusion within the catchment areas
‘of these growth centres, it is found that Golaghat is the only
‘centre which diffuses high yield Variety seeds (3%7 ql/sq.km) :
-fertilizer (3.3 ql/sq.km.) pesticides (0.34 kg/sq.km) and agri-
;cultural credit (0.32 lakh Rs/sq km.) The intensity of those
Ainnovations are recorded less ‘at Dergaon and Bokakhat centres

:(Tableé 4 M N

_ ;'anthe.whole;'it c¢an be concluded that Golaghat is the
‘main diffusionfcentre'of'tne area but becaﬁse‘bf marginally low
‘road intensity within its catchment area, the effects of those
;innovation have not been diffusing upto the maximum extent and

*hence the spread effects are week in the catchment areas of the.



Table : 4
Intensity of Various Agricultural Innovations in the
Catchment areas of Growth centres,
1990 —-91

AN B R e e e e e e e e e e e
iame of the seeds Fertilizers Festicides fAgriculzuwral
Centres ‘B3d ha. HYV al. 1. Fo. Credit Lak.Rs.
Golaghat 1wz, 61l ST A8 Zabl SLET
peroacn & &5 2. 32 .45
Bokkaknat DL 69 i.48 . U

NE : Sarupathar and Furikating are alse larger wvillages having
verv - low infiuence in surrcunding areas, theretore they
are .nct included in tne table, (refer +ig. :

]

Tabie : 4Jq
Fopulation by Age Groups, Golaghat District and Dergaon town,
(1971)
Dge Sroup District Fercentage Fopulation Fercentage
Foepulation ot the total Dergacn Town of the teotal
G 1 4 EETE46 4T. 68 8T 8. 64
17 180166 .81 1258 1@.61
=4 145272 ! 147355 14,359
27 141260 7 .69 1211 id.14
9 =Zi7174 11,82 1260 12,04
4% 145477 &.08 7358 7.4
57 1174 4.96 267 .68
-1 74710 4.04 242 Z2.42
Froce not . e
stated : zZB7 B.31 & B.0&
Total 185735869 la@. 20 18590 100. 80

source @ Source @ census of Iindia, Series—-111,
Fart I1I (Br. Assam.
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centre. This fact also can be stated by correlating the map
of road network with the catchment area of the centre (fig.
4.2 .and fig. 4 7 )e The degree of road accessibility is alsc:4'(
'recorded low in these areas._ l”' o ) o
”I*‘is.obvious frdm.the-figu‘3.u that in the central
part of-the district, the productivity is low inspite of the .
7availabillty of fertile land and favourable climatic.condi-
’tiens.for,ag:;cultural growth%;But fcrgthe,leSS influence of. .
- growth centres and.wsak xxanSpQ:x.network'of‘thé}arga% The Gene

tral part of the district is not developing (figs 4.2 ).

6 cs’fowth Ce ntr;s a5 'iasé'ui‘ 'ga;pmg *‘Assa;s'e; o

_ On account of 1ow level of agrieultural production,
;productivity and agricultural growth of the district as des- ”
;ctibed 4n chapter i1, it ls obvieus that there is lot of
}labour surplus and condltion of dlsguised unemployment 1n the
rural areas‘ Therefore. there can be seen migration from the
surreunding areas of the grewth centres towards them. Infact,
thg diiierence:of daily.wage rate‘must-determine:the rate qf
‘migration from rural to ﬁtbah aréaék‘rhns, it s hypotheéiéed
“that the gtowth rate of. the ‘growth gentres must be higher than
-ithe growth -of the, rural areas of ‘the' district _This' fact canh be
~examined to caleulate the growth of the total distxbtras wel%
"as of those growth centres (rableﬁ AR ) | I

' The growth of the Golaghat centre has besn recorded
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- . har o]
lower (341,30 per cent) during the last twenty years. than the

BOkakhat‘(82$17'pex cent) which is the newly emerging centre
of the'distoiotn,rheroforejﬁhe mig:étiph;fromwtbéfruta;féreas
to that centre is significantly higher than Golaghat which s
in first order éantre of tﬁo distriét%,rhe,gxowth :atq,of
Dergéon centre is recorded lower than the district as, a whole
(Table &»2;2;)a>it:indioates,thag,the growth is persisting
highér at the newly emefgingog:owtb_centres% But here. the
question arises that the agricultural innovation facilities
should be,orovided t6 those newly émé;ging centres of the dis-
trictle The dotaiied proposed funotional structure would be
discussed later. These emerging centres would be disoussed sepa-

"tately 1n the next chapter%w

.. The oeoupational_struotufe of’the:towns,according to
.8ge groupwise may ans&er the question of migrating tendencies
of labour forge from rural to .urban. areas. By compaﬁong age-wise
~ population of these growth centres with ‘the total district po=
opulation. it is found that Golaghat centrevconstitutes‘SS per
cent of its population falling within the age group of 15 to
60 years old (which constitute the working class population)
4t is higher than the district average, at Dergaon centre ‘which
‘constitut g:§§¥)60 per cent population of this category is.
xemarkableu It means that the migration of rural to urban areas

'are between 15 to 60 age group, which are job seekers. The share
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of child population. has boen recorded 1owor at thoso growth

gentres thén ,_‘g.he"l{ di"s:t:ictavera_ge (Tables 4:13 )% In the end it
can bo concluded that the population growth is higher ot Golaw
ghég.',cent;e 'begiéusg of greater migration. of the working .class-
population of rutal; a:eaéiayf .‘whﬂe the growth, ‘of, Dergaon centre
is less. than the d.isw;ctv‘éverage:becéu% of the saturation

of the working class p‘opulat;ion'lgin the cent,m?; Thorefore the
job potentisl are less at Desg__a,on“t‘h;an_othe;; new eme:ging CoN=

tres of the ,azea,.*‘-a 4



: : Table: 412
Characteristics of Catchment areas of Growth
Centers(1990-91)
Hinterland Golaghat Iierogacn Bokakhat
1.Catchnment Area lZ6. 1 H46. 5 SE6.9
(in 5. km)
2.Fopulatien(1971) 205184 L&EABL 49452
Z.Density of
Fopulaticen

persons per 5g. km. 128. 8% 146,79
4, Number of Villages E72 78
5. Reoad length#

vin kma) 47 | 134
6. Read Intensity
km. /theousand hec. 5.76 5.%8 H.97
7. Reoad Connection o) g} b}
‘* Meotorable rcecads:; surfaced and unsurfaced road

Table : 413
Population by Age Groups, Golaghat District and town‘ﬁﬂaghmf
(1271) :

Age Group District Fercentage Fopulation Fercentage

Fopulation of the tetal Golaghat town of the total

w-14 8593546 45. 68 768 44,52
15-19 182166 .81 ER5E 1i.07
20249 145272 7.3 1854 P.97
2H-29 1412606 7.69 .18
H@-39 217174 11.82 12038
4R—-47 148477 &.08 7.92
S0-59 1174 4.96 4.4

60 T4E1E 4,04 .56
Age not
stated 207 .l b. il
Total 137289 1@, 09 L. 0o

Source :
Fari

census

i

o
I

-+

India,
(Br.

series—111,

G Sam,



Table : .
Occupational Structure of Growth Centres (1971)
Econemic Sectors
Growth Total Frimery Secondary Tertiary
CaNtres Wor er g  — e o e e o e e e e e e e e e e e e e o e e o e o e
Workers “aage Workers sage Workers

veolaghat 269 4,80 A1z 1&.87 4ELe

Dergaon 20z .42 428 11.%26 108
Bokakhat 85 E1.50 147% 11.70 694

District 158448 126857 8B.05 Z.9% 0 25E85 16.02
Source 5 Census of India 1971. Villiage and Town

Directery,Fopulation Tables,Assam.
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Agriculture 4is the mein economic soctor of Assam as"
woll as of Golaghat District, and most of the farmors produce’
at subsistence level which characteriée. naturslly, low pro-
duction resulting in chronic poverty in many psrts of the dise
t:icto This is furthor worsened by tho rapidly=inecroasing popu-
lation when the existing sgriculture has not enough provision
to provide them food and, more importent, provision of produc-

tive worl to the surplus lsbour force in the district, is limi-
| ted. AS 5 result, agriculiuxe in the district suffers from
stagnant or very slow agrisultural growth rate, low production
lovel and productivity, inspite of favourable agro=climatic
conditions of the study area. Infsct, the growth centres of the
area are slso helpful to diffuse the agricultursl 1nnovations:
to the surroundingsi. There are various processes of agricultue
‘zol devoloprent which sre bsing operated through those growth
centres. The agricultursl growth rate of the arce may be lower
becsusa of less effects of those growth coentres on the agricule
tursl lendscape of the district’. In this connection, an attempt
has been mede to oxamino the validity of the facts whothor the

rowth contres of the area are 1nf1uenoing the sgricultural

.andscape in proper way or noth

Tho working 'definitiont .of growth centre has been
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taken Up; here, as the uroan centres and newly eémerging rural
centres that stimulate forther growth in their hinterlands
which subsequently provide growth in agricultural production
and.struotural change in both,the centres and hinterlands. The
district experiences the presence of new emerging centres that

are contributing agricultural faoilities to their hinterlands.

In the foregoing pages the salient features relating
to the geographical personality of the district which have :
direot or indireot control on the agricultural production pa-
ttern have been described' These features which have been grou-
‘ped -under egricultural production processes, include human
factors, topographic features, soil fertility and climatic
‘eonditionsn of the distriét. The soils of the study area are ‘
mostly sandy leam having a pH value of 3%.5 (acidic)%}@ld“allu-
oium soil, where 'sugarcane is extensively produced has lower
pH Valﬁe (4ﬁ2hte 5t5)is So far as oiimatic conditions like rain-
‘fall temperature and humidity of the district are concerned they
are suitable and conducive for agrioultural purpose . Any growth
:target ¢an be achieved 1n the district with a planned input of
new agricultural teohnologyﬂ Because here, rainfall and temper-
ature conditions are suitable although these vary in different
‘ﬁbnthé of the yearj tempersture is recorded 10°C in the month
‘of January and 32%C in the month of August, while most of the
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rainfall ‘is precipitsted during the months of Jume, July and
August'e. Humidity 15 récordod highest in July and lowest in
‘Deaember‘ ’ ' | *

~ Undex. such physical Lnfluences on egriculture in Golae
ghat District, the production processes of agr&culture also
have been-studied@Aphysiographically. Golaghat District is a “
patt of the Upper Brshmaputrs Vslley which constitutes mostly
new and old alluviel plain areas. Alluvium was doposited at |
the close of Pieiétcéene péz;od'whare,’preéently,‘moS;‘of the
townships, rosidentisl potkets ond tes gardens in the district
hévé‘been flourished's Paddy fieclds (Pothars)sre eiclu91vely '
found in the low lying atéas{df both now and old alluvial
soilg’ These srees sre oftoh prone to floods and droughts
alike’s In the €leod plain zones on the northern bart of the
'aisttidt,’ggggg and chaporis, qgggig'ate‘énormously.fouhd,‘
whéré;:in chars and chaporis, mostly plain iribal peoples and
‘Mnslim 1mm1grants p:oduce both Kharif and rabi crops, mostly

 zabd ones.

. The district hes two 1mpo:tant river systems, one is
'1the Bxahmaputra and other a minor system is the Dhansiri river
syetem which has 1mmense influence on the agriculture and f0=
rasts in the district. The 1mportant aspects sueh as the lsnde
. use change‘ove:time, 1ntensity and.patterns of oropping, crop
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yiold pattorn, 6rop production and 41ts growth and agricultural
productivity, agricultursl wozk force:apd:its.changeg labour
‘input technolegy input such as HYV crops,. irrigstion, fortilis
‘aex snd farm mechanization have been etudied% In these pteve£1~
‘ang geogtephaoal ccnditions ef the aroa the following conolu-

'sions have been drawn. ‘

X Theze is a 1nsign1€icant change 4in the genersl lande
use pattesn in, the district. during the -last two decades ending
1990-91% Net sown ares hes been incressed only at a rete of o's¥
& pa&’c‘zzz;{ﬂ annually from 11901.0 YPEREETTS An . 196972 t0 13289 378)
:C;«,;;;)1989¢91%¢GQQG:_categories of landuge.remain;more or less
lsame in thot poriodis I8 mesng thoge ié no:much\change»in the
';genegal~&anduse~batternsg ond horizontal oxpension procosses of

fag:iqultutal'landUSQ'aze.iméignificanﬁ in the-eiea%~4

2* The change in NSA, elthcugh, 1% 13 Ansignificant, _
."has been observed in almost ‘al) the Gaon Panoheya% Azeas. partie
iculerly in the flcod free old alluv&um apeas which aze contigue

jeus to the growth centzes%

- 3 !rtigation is the majox element of antensifying the
agricultural produotion processes, elthougb, the area is under

‘humid condition which requires not much ittigation as such s for
summer ereps but is found inadequate forxr wlntex crops. Howaver,

‘ixrigazion facalities, may bo made availsble for winter paddy
which 438 a principal crop, dominating the cropping psttern in
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the district and theze sre lot of irrigation potentials.
"4l The intonsity of agriculture in the district et the
boginning of 1970s was very low (108 por cent) wﬁich had increa-
ged (rather stagnent) ﬁenbnly 107 por cent at the beginning of
’19903%;A1though.«ltzis found that somo panchayat areas parti-
cularly in the alluvial fextile tracts of the rivers have higher
=£ntensity of ctopping. a - L

- The yields of principal crops:are very low which
indioatgs-that‘farmers use very little of modern tochnology to
‘dncrease the: crop yleldss. But occasionally, in some GP oress the
yields ofleertain.Qgpps.iike peddy and sugarcane in fertile allue-
visl soils, are comparatively higheris .

 6h. Agricultural production of the district 4s cheracter-
',ised bys.éa) the low 1ntan§1ty of;ciopping; (b) monoculture of

| ;paddy,.(a) the decreasing natural fertility of agricultural and,
(d) low adoption of sgricultural technology, (¢) small 1land hol-

‘ - dings of the farmers,. (£) the lack of knowlédge to understand

agricultural 8s 1ndustxy that is transformation of subsistence to
'commetcial farming and (g) the wosk infrastrusture 1n ‘the hintor-
‘lands of growth eentxes. These factors, altogethex, have resulted
;in low lovel of agxicultural produetion 1n the distriot, The growth
.of . productien ie thas 1409 per cent per annum (196972 to 1989=
;91) of all crops aggregated in torms of money value output.
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7+ Agriculfursl productivity is required vertical
"éxpanéidn»of‘agkiohltuzefin'the districts But the agriéultu-

" fol productivity both in 1969+72 and in 198991 are vory low
’as5c¢mparea fo“fhose‘bf the state of Assam and the hation.,
The | annual increase in productivity 48 only 0.73 por Gont per

"annum duxing the period of twenty years. This 1s due mostly to

low ield ef various crOps and 1nsign1fieant change in the net

‘sown area of the district. Although, high agricultural produc-

- tivity is. found in the areas ‘where favoursble land conditions

prevail 1n‘the,¢gstrict, like in alluvial t:gctsiqf the river

18:ahmapﬁt:a,an@.the Dhensirds

'_Qifﬁn’ecéouht of the woak push forces (that 15 related
to diffusion éi’agricultutal'teéhnoibgical fnput, like fertili.
- zop depotgg toQIJSepairiﬁg centress storage facilities otc.),
 the grawthjaflagzigu;turairaptput.énd }ncpease.in,agricultutal

productivity sre found' to be,etagnantk»

‘ 9 Analysing data zelated to the avanabuuy of the
agricultu:al functions, it is found that tho functional struce
‘ture of the growth centres is very weak, even the spread effocts
‘0f those contres tb'binte;landstazenegligible,‘bécéuse of poor
.. voed and transport network end poor accessibility. Therefore,
the‘CenE#és S 33} grswing in isolation and there is a functional
"gep in the districti, Mostly contral westemn part of the district
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has no 1nf1uence of the nearby gxowth centzes. Théxefore these
is laakage of agrloultural :esources/products fxem the study

arsa which are beang pnocessed outstde the distriot. L

104 So far the'contributional-aspects of the growth
’ceﬁttes are eoncerned, it is found that the p:éduetion «PLO=
cessing OOnttibuticn of the gentre is weak, bocause there are
only (8 agmoebasad 1ndustxias of which rice mills and tustard
oil mills ptocess the 1l0csl products 08 per cent of the
district end flour mills - Process agriculture products that
comes from outslde the districﬂ

In broms of the relative abun.d.ance of -the markets that
‘deal agricultursl products and requirements are not so adequate,
aspeeially thoae dealing with agricultuxal machineries; big
~and small’

_ The dmffusion conttibution {s found to be inadaquate _
.:becausé_of wea&.;inkages=oiithqggrowth ¢entres with the hinter-
landst the diffu819q'§hxong'mass media 4s also in carly stages
663~teceptivity of agfiéultutal 1hnovations by the farmers in )
the district* The eutension agxicultuxal progxammes are inoffoc-
tive 1n the area beoause of laok of Anfrastructural facilit&es.

. " The p#ogressive farmers, as‘a :esulx, comg out to be
very fow. The personal éantact;so-géz thé\diffus;on of informa-
tions of hew innovations are conqefned, is important in the
districth. |
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The cffects of weak innovation processes of agricultu-
ral functicns and concentrated pattern of spresd effocts of the
growth centres in the ares zesult the obliteroted patterns of

agricultural development.

Suqqestions

The following suggestions can be made in order to con-
 sider these weak points of the agricultural development of the
district. The sugcestions would forward the.main strategic points
of the improvements of infrastructurasl facilities for the balane

ced level and self sustained growth of agricultures They are ¢

I, The percentage share of estoblishments related to
sgricultural ectivities in the functional structure of the growth
centres!deézeaSes’when observed it from lower order to higher
order grbwth contres of the district. It means that growth cene
tres of lorger orderxr have the smaller share of establishments
related to agricultursl activities mainly because of the effects
of tertiarisetion of the functional structure of the higher order
centres, for example, Golaghat growth centre has a total of 19
establishments of agricultursl activities (20.67 por cent) while
Bokakhai, which is lower orxder centre of the disﬁrict has 12
ostablishments out of total 40 (30 per cent). It indicates that
the lower order centres are playing significant role while their
diffusion processes arc stronger than the highor order centrest

Although the catchment arcos of the hicher order cenires are
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higher, it can be suggested here that the strong functional
structure of those growth centres of higher ordemb rolated to
agricultural innova%ions, is required* Thus, the HYV seed
depots, fertilizer depots and other agricultural extension
services should . be in%ensified at Golaghat centre so that it
may radiate their effects to the suxrounﬁing areas to diffuse

innovations in a pm per wayh

| i The important establishwents regaxéxng agvicul-
tural activities have not been observang at loer order, namely,
BPergaon and bakakhat. Therefore, it is suggesﬁedihst bank
facilities and prcper ‘market facilities should be established

on those centresi

\33.Infact, the spread effocts of ﬂﬁose agriculturgl
innovations are weak which can be strengthened %0 extend and
ihtensify the propze road network of the area’% Few new poutes
can be conatructed,,and tho following kuccha roads should be
roplaced by pucca m adh

L Kamagbandha to Jorhat

Zh-eadﬂiper to Khumtod
3
é&~nergééﬁ to Chikerighat

.

Pergaon to Adharsatra via Missamars

5% Kamargaon to Mohuramukh
These proposals of road network would increase the road

intensity of the area as well as strengthen the connectivity of
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the growth centresh

4% It is concluded earlier that the central westorn
pert is 1955 idf1¢é6eed by the spread effects 6f]£he'gibﬁtﬁ
dénﬁrééa*li”ié.bxopoéeé that atleast bhe.léréér‘villaée of
this area, namely, khumtai, which has é.pdbuiatibn of 1148
persons should bé'sb-méde-ﬁo emerge out aé_éﬁall order growth
centres through which the package of green revolution techno; _
logy would be diffused to its surroundings (Figh 4.7 )%

In the end it can be 8aid that if these'provisions~
would provide in the area, the obliterated pattorns of agrie
cultural development might be changed'into uniform pattern
with its well balenced deﬁeldpmentlo? agticulﬁural activities
of the areals These cohsiQsiqn and'suggestionérwhich have been
drawn here, can further be strengthened to eétend the present

study in its comprehensive mannez’s
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APPENDIX

Titabor Station = Monthly Rainfall Overtime (in mm)

Months 1970 71 72 73 74 75 76 77 78 79
Jan 46.9 17.8 25.8 9.4 20.0 10.0 0.0 28.4 1.5 0.0
Feb 24.5 1Z.4 3b6.2  29.0 0.7 14.4 98.7 43.0 17 .4 4.4
Mar 35,6 69.4  S51.4  25.8 20.2 5.4 75.9 72.8 24.5  18.9
: (.86) (.67) (.18) (2.53)  (2.42) (0.82)
Apr 117.1 189.8 225.9 233.7 269.3 153.5  115.1 296.6 S1.1 81.9
(3.9) (6.3) (7.5) (7.8) (9) (5.1) (3.8)
May 247.8  164.6 2241.7 283.0 216.9 106.6  131.9 299.9  427.5 143.9
: (8.2) (5.5) (7.5) (9.4) (7.2) (3.5) (4.4) (10)  (4.2)
Jun P62.6  479.9 264.0 337.8 196 . 1 418.0  291.0 263.5 308.4 233.4
(8.7) (15.9) (8.7) (11.2)  (6.5) (12.9)  (9.7) (8.76)  (10.3) (7.8)
Jul 405.8 378.4 186.5 471.9 415.3 P59.3 5241.3 379.5  404.4 263.4
(13.5)  (12.6) (6.2) (15.7)  (14.0)  (8.6)  (17.4)  (12.6) (13.5) (&.7)
Au g P68.7 309.7 318.5 495.2 202.2 375.3 344.1 257 .6  264.5 163.0
: (8.95) (10.3) (10.6) (16.5) (6.7 (12.5)  (11.5) (8.2)  (8.7) (5.43)
Sep 184.6 236.3 187.9 202.5 264.5 265.8  181.6 193.3 214.5 178.0
(6.1)  (7.9) (6.3) (&£.7) (8.7) (8.7) (6.1 (6.5) (7.1) (5.9)
Oct 141.2 208.9 82.8 73.4 103.8 134.9 28,2 134.0 S57.2  136.0
(4.7)  (7) (2.7) (1.9) (4.5)
‘Nav 13.7 77.0 6.5 37.9 a7.2 25.6 P9 .2 56.0  102.0  38.7
(.5) (2.6)  (.2) (1.2) (1.8) (.8) (.9) (1.9)  (3.4)  (1.3)
Dec 0.0 32,1 1.6 45.2 4.3 5.8 6.3 24.3 0.0 3b&.1
(1.1)  (.5)  (1.5) C. 1) (.2) (.2) (.8) (1.2)
1748.5 2176.3 1610.8 2144.8  1763.5  1774.6  1823.3 2049.5 4573 1297.1
Annual 4.86 6.05 4.47 &.24 4.9 4.93 5.06 5. 69 4.37 3.6
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(b.4)

385,

(14.8)

791.2

25.4
5.1

11.8
(.4)

180.7
(6)

215.5
(7.2)
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144.7
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104.5
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(7.7)
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1932.4

5.34
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(14.4) (19.1) (7)
288.2 544.7 135.5
(9.6) (18.1) (4.5)
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(3.7) (2.6) (1.6
. 7.0 0.4
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(1.3)  (.55) (.36
2340.5 3013.6 1397

6.5 8.37

85 86
2.2 15.58
38.0 17.0
198.0 2z2.5
(6.6) (.75)
244.3 298.6
(8.1) (9.9)
2.6 104.7
(3.1) (3.5)
445.2 130.0
(14.9)r (4.3
382.9 253.7
(12.7) (8.4)
173.1 348.4
(5.8} (11.6)
2582.5 181.5
(8.7 (6.0)
33.4 163.7
Yy (1.12) (5.4)
10.0 33.0
.33) (1.1)
5.8 5.0
) (.23) (.1&6)
.8 1890.3 1573.
3.88 5.25

g Z010

88 89
&5.1 .1
22.9 54.2
&52.4 30.4
(2.75) ¢
115.9 222.1
(3.9) (7.4
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(9.0, (4
139.8 234.0
(4.6) (7.8)
164.0 164.0
(5.5) (5.5)
182.9 254.5
(6.1 (8.5)
228.4 £217.4
(7.6) (7.2)
166.2 207.9
(5.5) (6.9)
45 .6 2.0
1.5) -4
14.0 4.8
(.5) «.2)
1437 .2 1526
5.58 3.99

. 2106.6



Appendix - 2
Monthly Temperature (Minimum) Over Time (in centigrade
- Titabor Station 2 (Rice Research).

Months 1970 71 72 73 74 75 76 77 78 79 &80

Jan 11.2 ?.7 11.3 10. 4 9.9 2.5 - 9.7 1.4 13.0 11.5
Feb 11.0 1.2 12.3 12.0 11.0 12.9 12.7 11.8 2.5 12.8 13.3
Mar 15.5 14.6 11.0 15.6 15.1 14.9 16.3 16.6 15 16.4 16.9
Apr 16.4 19.5 186.9 20.% 19.3 19.5 19.3 19.2 19.2 18.5 22.1
May 2z2.3 21.9 22.3 23.0 £2.8 24.8 2z2.Z2 21.3 Z2Z.6 23.5 23.2
Jun 24.8 24.5 25.6 24.4 24.7 24.8 25.0 25.1 24.7 25.2 25.9
Jul 25.6 24.7 25.4 25.2 24.5 z24.7 24.8 25.3 25.4 25.4 £5.3
Au g 24.8 24.7 24.8 24.8 5.0 25.1 24,7 24.3 26.2 £b.3 25.5
Sep 24.5 24.4 24 .1 24.3 24.0 Z4 .2 24.4 23.8 24.5 25.0 25.8
Qct 21.3 21.5 21.4 22.0 23.5 2.8 20.8 19.9 24.5 23.3 23.0
Nov 15.2 14.4 14.9 16.5 17.5 16.2 17 .4 15.5 4.9 17.9 16.3
Dec .8 9.8 10.3 11.2 10.3 .5 1T1.3 11.3 13.1 12.7 12.9

VST
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Jan 11.6 10.2 11.0 8.3 - ?.6 8.5 8.5 ?.5 11.2
Feb 12.6 11.6 1.1 2.2 - 11.8 12.1 11.2 12.1 13.9
Mar 19.2 15.1 12.5 11.8 - 14.2 15.6 15.1 15.8 14.9
Apr 20.4 19.0 13.6 14.0 - 19 .1 19.6 19.4 18.6 17.7
May 24.5 22.6 18.8 2.2 - 22.0 21.3 22.6 23.0 2z.7
Jun 27.3 23.8 21.9 - - 21.2 Z4.6 24.9 24.8 24.6
Jul 26.5 23.6 21.9 - - 24 .2 24.3 25.4 24.6 24.8
Aug 27 .1 23.5 21.7 —-= - 23.7 24.4 25.9 25.4 24.7
Sepn 26.2 21.0 20.8 - - 20.2 23.5 24.6 25.0 24.7
Oct 23.7 15.9 17.9 - - 16.3 20.8 24.0 22.3 2z2.2
Nav 17.8 11.2 11.3 -— 15.0 14.5 15.3 -~ 15.4 17.5
Dec 10.8 8.8 ?.0 - 11.3 7.9 9.4 1101 9.8 11.6

GGT



Temperature (Maximum)

- Jun
Jul
Auqg
Sep

Gct

27.1

29.9

26.4

31.1

Appendix 3
in °C Titabor Station

ffﬁice Research)

27.8

29.6

30.0

31.0

31.9

24.5

96T



Jan 21.5 22.7 22.4 22.4 23.1 £23.6 3.6 24 .2 24.0 22.4 24.4
Felb 2.7 23.6 22.8 23.2 23.9 23.6 25.0 26.5 26.7 23.6 23.5
Mar 25.2 4.9 27.3 24.7 30.0 27 .6 28.7 261 _28.0" 29.0 ' 24.3
'Qpr 27.8 26.3 | .2?.0 2&8.2 28.4 2&.4 | Z28.4 25.9 | z28.% 28.9 25.5
May ‘ 28.0 30.7 - 30.8 29.4 29.0 - 31.1 2.6 31.6 30.3 31.6 30.8
Jun 20.8 . 32.0 3&.9 32.6 | 33.0 31.8 33.2 33.7 33.4 32.8 30.3
Jul 31.7 31.0 32.2 .32.3 - 32.0 31;5 23.0 32.6 - 32.3 30.9 33.4
Aug 30;é. 31.5 .‘ 32.5 32.5 22.0 33;4 33.0 2.4 _ | 32.2 33.2 323.4
Sep 30.9 21.0 3ﬁ.7 31.1 é9.3 "31.5 30.9 31.2 31.5 31.9 3.7
Qct 2&.3 30.6 4‘25.4 30.3 z&.4 30.4 . 28.3 - 31.0 - 1.0 31.0 L8906
Now 246.2 27.9 éé.o o a27.3 25.7 27.0 . 27.5 - 28.2 - 25.7 29.3
Dec 84.2 23.§ éE.O é2;7 - 23.5 £5.0 z23.% 25.0 24.5 23.5 25.2

ST



Appendix — 4
Monthly Humidity (Morning) in Percentage over lime
(Titabor Rice Research.)

Months. 1970 71 7E 73 74 75 76 77 78 79 80
Jan 100 99 100 100 100 98  -—— - 89 4 oz o4
Feb 99 98 99 95 99 99 160 94 95 90 90
Mar 95 o1 90 94 97 98 57 94 54 86 89 -
Apr 96 55 97 93 97 96 95 | 97 86 8b 90
May 93 93 56 93 94 95 93 96 90 91 52
Jun 93 93 92 94 92 95 95 94 51 . 93 91
Jul 93 Gz 93 53 96 93 9% 91 94 91 5 1
Aug 53 Y 93 95 9y 95 9z 9z 94 90 50
Sep 94 95 93 55 95 57 T 93 95 95 50
Gct 58 99 9g - 98 97 98 o8 95 94 94 . 95
Nav 97 99 100 99 . 9% 400 G4 94 94 ox 93
Dec 99 100 100 100 100 ~ 100 93 94 93 56

8GT
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Jan 5z 93 93 %1 89 52 93 93 91 91
Feb 83 50 91 91 &6 90 90 92 90 91,
Mar 90 91 89 s0 86 87 90 90 90 91
Apr 94 9z 51 g5 91 89 94 88 . 91 1
May 92 90 89 86 90 91 90 %4 . 90 90
Jun 84 50 89 = &7 92 90 90 90 91 89
Jul 9 50 ss 50 92 92 - 89 93 9z 50
Aug sa a7 - 89 90 68 52 92 - 9z 92 91
Sep | 90 89 - 8% 91 51 93 93 94 0 9z
Oct oz 93 G2 9z 89 91 93 93 93 5z
Nov 92 oz 92 89 91 91 92 ~ 91 T
Dec 9z 92 53 89 83 94 54 93 89 %1
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Appendix -5
Monthly Humidity (Evening) in percentage Titabor station (Rice Research)

Month 1970 71 72 73 74 75 76& 77 78 79 80 81 82
Jan 57 61 66 56 65 56 - 57 se  so 72 &3 es
Feb 50 73 59 54 52 55 & 54 68 43 61 56 6
Mar 46 72 53 45 47 41 58 56 69 44 66 59 b1
Apr 58 &5 72 59 69 &2 58 74 53 49 &3 & 71
May = 79 69 75 71 &8 71 &9 72 61 b6 74 74 &7
Jun 73 93 7z - 7S 71 74 70 76 73 68 71 63 70
Jul 73 71 74 68 77 74 74 69 73 73 72 72 70
Aug 73 74 70 74 71 . 74 78 72 74 7z 74 74 . 73
Sep 75 72 74 74 76 75 76 64 71 75 73 70 &%
Oct 74 76 &8 71 73 76 - 72 bé 74 75 78 69 &7
Nov 59 61 5% 71 &5 63 70 70 &8 59 54 4 52
Dec 54 58 S& 79 43 - bz 5g &7 59 &7 50 61

09T
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Appendix-5 Contd...
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Month 83 84 85 86 87 g8 . &89 90
Jan se 64 63 S5 54 55 S8 &5
Feb 59 54  S& 44 50 54 56 67

Mar 59 49 63 48 64 53 4f 56

Apr 64 65 68 = 62 62 64 58 72
May 65 75 &6 61 65 72 66 75

Jun . 62 21 70 65 70 69 7d 74

Jul &4 74 73 &2 72 73 74 87

Aug 66 72 69 71 71 72 66 70

Sep &9 75 76 75 76 7 75 74

Oct 70 72 a6 75 . 71 76 73 76

Nowv &4 52 58 &7 61 - 65 | 69

Dec 60 & 56 &1 57 57 63 58

1971



Appendix —&6 Land Use (1989-91)

191669.53

Total land Total F.C . Current Non Regd Total Current
hectare Regd.Fallow Fallow Fallow Regd
Dergaon 2811.91 6&107.76 78.18 127 .98 554.88 68Z .86 8.74
Missamara & 11855.02 8064.79 68,02 194 .64 857 .16 1051.80 8.87
Brahmaputra ' '
Naoian 5806.55 3696.65 6H3.66 288.09 175.37 453.46 7.98

Pub Sarupathar 11538.82 P650.33 83.633 306.02 525.70 831.72 7.20
Pachim Sarupathar
Uttar BRorpathar 15872.02 11630.52 73.27 993.98 1219.95 2213.93 13.94
Dakhir Borpathar
Uttar Morangi ° c - '

" PBakhir Morangi 26900.53 20424.36 51.04 1944.71 1576 .84 3521.55 13.09
Horangi Chah :
Hazdoor .

Rongamati . 10677 . 64 7017.00 &5 .71 146.99 334.00 480.99 4,50
Hhumtai 10582 .44 8231.06 77.78 182.20 8644 .79 1046 .99 9.89
Gurjogania 4553.27 4041.73 &8.54 185 .94 138.29 324.23 7.12
Bhekial 7451.00 6023.96 8C.84 110.98 182.93 294 .91 3.95
Kakodonga 4023.56 3270.4¢2 81.28 172.76 136.54 309.10 7.68
Bakhinhengera 7473.7& &047 .66 80.91 399.06 155.02 554.08 7.41
Kamarbandha 4157 .42 3577 .11 86.04 65.60 29.99 95.59 2.38
Golaghat 5457 .42 3459.84 67.06 3146.0& 172.82 488 .88 B8.93
Athgaon 4558.90 3189.56 69.91 223.03 50.06 273.09 5.99
Merapani NA — NA '

Gawariguri " —

Tarani "

Dayangpar "

Pub Ghiladhari 14250.10 11592.10 81.29 459.84 5946.92 1056.76 7.41
Kaziranga 12373.49 5671.88 45.83 1568.81 £50.87 1819.68 14.70
Bokakhat 14281 .39 8865.59 &Z2.07  994.91 1069.34 2064.25 14.45
Karuabahi . .

Mohura 12034 .27 3839.89 31.90 774.70 1477 .91 2252.61 18.71
Farest Village NA - - - - - -
Pistrict b6.73 19826.48  10.3



Permanent “P.C School Rds. P.C Flooded P.C Forest & F.C
Fallow Regd Cemetery Grazingland
Settlement :

Dergaon 8.6 1.26 168.94 2.16 . &79.65 &.70 670.41 8.58
Mizsamara & 154.35 1.30 365.06 3.07 1347.9%2 11.37 ?50.07 8.01
Brahmaputra ' .

Naojan 4146.60 7.17 - 127 .18 z.19 92.77 1.59 336.28 5.79
Pub Sarupathar 156.63 1.35 33Z.466 2.88 226.37 1.96 160.64 1.3%9
Pachim Sarupathar )

Uttar Borpatlhar 461.18 - 2.90 502.28 3.16 501.34 3.15 188.35 1.18

Dakhir Borpathar
Uttar Morangi

Dakhir Morangi 432.13 - 1.60 525.30 1.95 1051.14 3.90 691.83 2.57
Morangi Chah Mazdoor ’

Fongamat i 309.24 2.89 277 .91 2.60 909.z24 &.5%1 393 .17 3.68
Khumtai 595.72 5.62 .283.53 2.67 401.07 3.78 595.98 5.863
Gurioaania 14z2.30 3.12 71.83 2.01 32.40 0.71 36.468 0.80
Dhekial 270.41 3.62 223.29 2.99 288.62 3.87 405.89 5.44
Kakodenga 159.44 3.96 68.81 1.71 72.0Z2 1.78 170.28 4.23
Dakhinhengera 339.49 4.54 180. 46 Z.41 49 .80 0.66 20.20 O.67
Kamarbandha 39.09 0.94 95.18 2.28 53.41 1.28 237 .49 5.71
Golaghat 269.88 4.94 382.86 7.01  144.04 2.63 212.4% 3.89
Athgaon 81.00 1.77 123.43 2.70 218.07 4.78 403.48 &.85
Merapani NA —— NA - - -

Gawariguri ! "

Tarani " "

Dayangpan " '

Pub Ghiladhari 183.67 1.28 300.13 2.10 448.86 3.14 545.91 3.82
Pachim Ghiladhari :

Kaziranga 12.32 0.0%9 221.95 1.79 1440.29 11.64 1000.13 8.08
Bokakhat 40.03. O.28 347 .80 2.43 1451.81 10.16 360.78 2.52 .
Kuruabahi

Mohura 246.05 2.04 165.86 1.37 2935.74 24 .39 176 .43 1.46
Forest Village NA ) - - - - - - -
District 4408.19 2.30 4784 .46 2.50 12344.56 6.44 75846.45 3.96

Source : S.D.C. Offices of Golaghat, Dergaon, Rokakhat Khumtai, Sarupathar.



Appendix - 7 Land Use (1969 — 72)
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Total land Total P.C Total Current Permanent Fallow
hect. Fallow P.C Reaqgd.

Dergaon 7811.91 5102.74 65.32 1049 .14 13.43 421.06
Missamara 11857 .78 7143.13 &0.24 1651.79 13.93 675 .89
Naojan 5808.44 3390.97 58.38 652,29 11.23 605,24
Pub Sarupathar 11538 . 82 8265 .26 71,63 1193. 11 10.34 741.95
Pachim Sarupathar
Uttlar Borpathar 15873 .35 11066.90  &9.72 2941 .33 18.53 1209 .55
Dakhin Borpalhar
Utlar Morongi 27088.62 15097.85 53,74 4721.82 17 .43 5417 .80
Dakhin Morangi
Morangi'Chah
Mazdoor
Rangamatli 10684 .23 6711,83 L2 .82 814,18 7 .62 1212 .66
Khumtai 105382 .46 6817 .22 64 .42 140 .12 13.24 1087 .88
Gurjogania 4553.27 3307.95 T72.65 638.82 14.083 342.864
Dhekial 7454 .08 B6b6E.11 75.96 403.48 541 389.96
Kakodonga 4023.548 a797 .98 6EF .64 376.20 G35 391.49
Dakhinhengera 7473.76 5868.67 78.52 390.36 7 .90 &HO2 .44
Kamarbandha 4157 .56 3283%.93 T78.99 112.97 2.70 161,98
Golaghat 5457 .43 38546.35 70.66 469,07 8.60 316.87
Athgaon 4559 ,03 3126 .37 6B.58 336.54 7.38 284,07
Merapanti NA NA - -
Gamariguri " " e
Tarani " " e
Dayangpan " " e
Pub Ghiladhari 14240.96 1024619 71.95 1245.78 B.75 1172 .08
Pachim Ghiladhari
Kaziranga 12377 .52 5402.79 43,65 2044 .77 16 .52 587.93
Bokakhat 14284 .63 8340.80 58,39 2331.25 16.32 817 .08
Kuruabahi
Mohura 12052 .52 3521.75 2% .22 2691.33 22 .33 8B77.42
Foresl Village NA - - - - -
District 121879.93  112010.79 62.02 25664.51 13.38 17316.12



Forest & P.C

School Rds.
Cemetery
Settlement

Grazingland
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P.C
Dergaan 5.39
Missamara 5.70
Noajan 10.42

Fub Sarupathar &.43
Pachim Sarupalhar
Uttar Borpathar 7.62
Dakhin Borpathar
Uttar Morangi 20.00
Dakhin Morangi
Morangi Chah Mazdoor

Rongamali 11.35
Khumtai 10.28
Gurijogania 7.53
Dhekial 5.23
Kakodonga .73
Dakhinhengera 8.06
Kamarbandha 3.90
Golaghat 5.81
Athgaon : 6,23

Merapant

Gamariguri

Tarani

Dayangpan

Pub Ghiladhari 8.23
Pachim Ghiladhari

Kaziranga 4.7%
Bokakhat 5.72
Kuruabahi

Mohura 7.28
District ?.02

Source : 8BDC offices of Golaghatl, Dergaon, Bokakhal, Khumtai, Sarupathar.

164.05
353.36
127 .20
266.55

475 .38

554.35

226.51
226.46
84.24
251.27
68.80
137 .83
94.78
247.52
125.03

312.05

204.23
345 .69

163.91

4453.21

2.12
2.14
1.85
3.37
1.71
g I
2.28
4.54
2.74

Z.32

&89 .01
13922 .10

92.35
226016

503.19

1050.20

G709.23
400.02
31.87
255.02
71.62
36.01
33.41
144.04
Z210.04

416 .60

1440.74
1454 .32

2939 .61

12312.54

&.51
3.78
0.70
3.4z
1.78
0.48
1.28
Z.64
4.6

T1.64
10.16

24 .39

b.42

670.26 8.58
949,81 8.01
336.39 5.79
160,39 1.39
187 .31 1.18
690.23 2.55
397.45 3.72
603 .20 5.70

46.44 1.02
481.93 b.47
181.06 4.50
246.18 3.29
347.26 8.35
388.76 718
403.61 8.85
797.05 5. 60
1126, 35 9.10
371,40 2,60
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