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Abstract

Introduction of green revolution technology has gnaariants for agricultural land use intensificatio
and increasing agricultural production as well. Ewghors have tried to probe into the changingepatof
agricultural productivity which is not only resuf agro-ecological conditions of land but also tife use of
improved seed-fertilizer technology. Such scendsi@ recently emerging phenomenon in the Brahmaputr
valley.

Comparing inter- and intra- zone differences ofi@dtural productivity, a profile of agriculturalrpductivity is
examined with a focus on isolating the effectseddsfertilizer technology. It is found that the wdeHYVs has
significant effects on enhancement of agricultyradductivity in the lower parts and use of fertilizin the
central as well as upper parts of the Brahmapaliay. As a result, two areally differentiated isagos of the
change of agricultural productivity have been obsér First, the scenario of per humid weather domth with
floods and natural calamities prevailing in the epporthern and lower parts of the valley restrgrsductivity
level and also creates variations in its arealgpattAnd the second one is related to the scemérsoib-humid
climate of fertile alluvial soils (Morigaon - Dibgarh area of upper southern part of the valleyvitich the
processes of diffusion of seed-fertilizer technglage operated through the market centers andsifieation of
rural road network. These conditions of agricultyreactices increase productivity fast with divénsig its
areal patterns. Consequently, the obliterated patteproductivity change is observed in the walle
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I ntroduction:

Agricultural sector is dominant in the economytbé Brahmaputra Valley which
shares more than 50 percent to total Gross DomBstiduct and employs about 70 percent
share of workforce in it. In spite of favorable @grcological (soil-weather) conditions for
agricultural development and growth, the landuseds were being observed stagnant and
steady during the 1970s and 1980s. However, thaseaymarginal increase in the Net Sown
Area (NSA) and crop yields during the mid 1990sewhhe processes of expansion and
intensification in agricultural land use were deca&ted under the significant impact of green
revolution in this part of the country (Singh anttbina 2003). There are many dimensions of
viewing intensification in the agricultural praz#s as studied by Nath (1969), Bhat and
Learnmonth (1968), Singh (1974), Bhalla and Tyagi80) and Singh (1994) giving regional
perspectives of Indian agriculture for its devel@mtnand planning. Such studies seek and
search the weakness of agricultural growth and|dpugent processes in its regional context
highlighting the areas of weak infrastructure, alié cropping pattern in relation to existing
agro-ecological conditions, the emerging producpattern in its socio-economic setup and
the optimal spatial organization of agriculturatdases. Such issues of regional variations in
agricultural production are basically linked withvariety of questions for raising economic



efficiency of production processes. They are: dagso-ecological conditions intensify
agricultural practices and is it true in the cat8mhmaputra Valley? Does unlimited supply
of labour boost agricultural intensity? Thirdly, edo green revolution technology help in
increasing productivity, if so, why does it fail @ertain areas of the country? Many reasons
behind it and one of them is a type of agricultpegformed in the areas where subsistence
agriculture is being practiced with little scope iafplementation of modern technology
because ‘confined' vicious circle of agriculturedguction in which agricultural enterprises,
decision-making and decision implementing are adoanfamily ( Wharton Jr. 1969, Das
1984: 131-138; Das 1995). The factors of productiod their combinations are intensified to
fulfil the family requirements. As a result, thettean of subsistence agriculture is food-grain
dominated and labour intensive with little use ajdern technology (Wharton, Jr 1969). A
similar scenario of agricultural development prévan the Brahmaputra valley where
subsistence farmers are unable to use modern iigatssively, especially the High Yielding
Varieties (HYVs) of seeds, the chemical fertilizerd pesticides/weedicides to increase their
farm production (Nath 1983).

Such relevant questions and issues relating tocwmral intensification and
productivity increase were taken up by way of tegthe validity of Boserup's (1965, 1981)
thesis of population-production nexus in agricudtuactivities. After the use of regression
analysis of increasing density of rural populatfes independent variable) and crop-intensity
(as dependent variable), Das (1984: 90-95) condldllat the thesis is valid for the plains of
Assam during the 1970s when there was not much ofissmodern technology in the
agricultural practices interpreting that there iboat 50 percent variation in crop-
intensification subject to the variation of popidat pressure in the valley. More or less
similar findings are drawn also by Barah (2003akkshing relationship between agricultural
productivity and population pressure for the destof Jorhat located in the Upper part and
Bhagabati (2000) for the lower parts of BrahmapMadley. In fact, increasing population
pressure in rural areas increases labour intemsiggricultural practices and if there is no
record shift of rural labour to non-agriculturatges, it diminishes the labour productivity in
agricultural practices as widely accepted (Bhahd @&lagh 1979, Singh 1994:87-99). It is
also true for the cultivated areas of Manipur &sdam valleys (Singh 1998, Sharma 2003).
However, increasing crop-yield is likely to be pb#s because either changes in agro-
ecological conditions or implementation of new taalogy schemes by the governmental
agencies in the valley (Goswami 1988: 83-96). Ttiects of ecological and technological
production factors may be isolated to use homogenegro-ecological zones as base and to
observe changes of agricultural productivity witaimd between them.

The present research thus addresses to the is$uesneerging areal pattern of
agricultural productivity in the Brahmaputra Vallby analyzing its inter- and intra- zonal
variations to find out the causes of such changes.

What isAgricultural Productivity and its M easurements?

The question pertaining to definition and measwet of productivity is always
debatable on the floor of agricultural scientigtspnomists and other concerned researchers.
Reviewing the literature on such aspects of pradoaggregation of different crops that are
grown in different agro- ecological conditions aatso have differentiations in their



economic importance (the market forces and use adfemn technology) as well as social
status (family requirements), Kendall (1939) usedtdr analytic approach and calculated
latent roots (or eigen vectors) to assign weightirafividual crop-production for the
assessment of agricultural productivity patternscivlemerged in England during the 1930s.
Further, a simple ranking coefficient techniquecalculation of agricultural production was
used first by Stamp (1960) for 20 countries of wweld and later on by Shafi (1960) for the
state of Utter Pradesh in India. Bhatia’s (196®ldaweight method, Singh and Chauhan’s
(1977) crop-equivalent coefficient method and Bhalind Tyagi's (1989) method of
production aggregation in terms of money are eatite measurements of productivity for
showing diversification in agricultural produatipatterns emerging in India. However, there
is still a question among scientists whether totap-production produced by a piece of land
is a product of many factors like agro-ecologicainditions of land, technological
enhancement and labour employed for agriculturd. i a result of the combination of all
such geographic factors, the question of isolagifigcts of such different production-factors
is still debatable. Economists conceive produgtiaitrelative concept and assess productivity
in respect to land, labour and capital (technol@yiconsidering them as production inputs
and detecting the effects of such factors of pridnan a variety of ways. The production
function and the regression analysis are commdmigues to interpret the isolated effects of
production factors. In the areas of under develaetideveloping economies as prevalent in
the Brahmaputra Valley, it is assumed while caliog¢pagricultural productivity that it is
highly influenced by agro-ecological conditionslahd rather than technology. As a result,
agricultural productivity is more related to thbypical factors of land. Thus, agricultural
productivity refers to total production in its plged term ( or even money term without
showing the effects of the market forces) per wfitcultivated land. It is called land
productivity by many scientists (Singh 1994:15-36arma 2003) and written as:

n n
Yc= [EYiIAIPI)/(ZAI)], i=1,2,3,...,nthcrops, ... . (D)
i i

where Yc = aggregated crop production per unitcoltivated land, that is defined as
agricultural productivity in the present case (upees per hectare, Rs/ha), Yi = yield of ith
crop (in kg/ha), Ai = area under ith crops (in hand Pi = price per unit of quantity of a
particular crop (in Rs/kg). Note that the crop-cpris used as ‘converter’ of crop production
to put all crops on their uniform scale considerthgm at their market importance ( Singh
and Chauhan 1977). The base year’s crop-pricessa@ as constants to observe the changes
in physical production of agriculture over time.

Method and Data Collection:

In order to describe changes in agricultural praiglitg and impact of agro-ecological
conditions of land on it, a regional frame of allmhbhemogeneous agro-ecological attributes
(based on soils and weather conditions) is congduto denote the agro-ecological zones of
the study area, which have the most stable replmase of agricultural development (Taher
1975 and 1986, Gopalakrishnan 2000). Based on ¢h@geneous characteristics of these
attributes, the entire Brahmaputra Valley is diddsto five agro-ecological zones, namely,
the Lower Brahmaputra Valley, Middle-lower vallegentral Brahmaputra valley, Upper
Northern and the Upper Southern plains of the Begtutra Valley (Fig-1). The



administrative sub-division (that is smaller uhian the district) is considered as an areal unit
to show agricultural productivity pattern in gerleaad also their changes within the agro-
ecological zones.

Prior to the period of early 1990s, the agricultymactices were under the control of
agro- ecological conditions. The modern technolagg intensively introduced in the valley
only during the 1990s ( Singh and Sarma 2003)h8ahanges in agricultural productivity in
each sub- division and its emerging pattern wesealized by considering two points of time
as the average values of the crop area and crefd yof the years 1989-90, 1990-91 and
1991-92 called base year representing the agrialiloonditions of the early 1990s and the
average of the years 1998-99, 1999-2000 and 2008s0turrent year representing the
agricultural production for the early 2000s. Sudision wise statistics of the crop area, crop
yield, fertilizer used and the area under HYVséaeen collected from the Directorate of
Statistics and Economics and the Directorate ofodfiure, Government of Assam, Guwabhati
for the years under consideration. The attribuédsting to irrigation that are major elements
of green revolution especially for the arid and sard conditions prevalent in the western
parts of country, do not have much importance exghr- humid conditions of Brahmaputra
Valley. As a result, irrigated area has declineanfr7.1 percent to 3.3 percent in the valley
during the nineties. It is not included in the mmrsstudy because of insignificant impact of
irrigation on the changes in agricultural produityivThe cause-effect relationship is analyzed
here to consider the variables related to seeiifert technology because they have
significant impact on agricultural productivity (f§h and Sharma 2003). The Gazetteers,
Statistical Hand Books, Basic Statistics and otpeblished relevant records of the
Government of Assam, Guwahati have also been usdbd purpose.

Agricultural Productivity Pattern and Changes Therein:

Taking into account the crop-area, crop-yield amggs of 10 principal crops of
Brahmaputra Valley and applying equation (1) asgiabove, agricultural productivity in
rupees per hectare of gross cropped land was atddufor each sub-division for the early
1990s (1989-92) and early 2000s (1998-2001) toaliwel the changing productivity pattern.
Calculated productivity values were grouped ingghecategories for the sake of convenience
and to show its general pattern.

The depicted patterns revealed that there wemsiderable differences in the areal
patter of agricultural productivity ranging from B952 per ha in the Barpeta-Bajali area of
the lower Brahmaputra to Rs.12,271 per ha in Bbararea of the Upper - Southern part of
valley. It was recorded at the time of early 1990®n the use of seed-fertilizer technology
was very low. At that time, the pattern was gergrahder the direct impact of agro-
ecological and physiographic factors of land (Bheeg& et al. 2001). However, there have
been record changes in productivity levels as alin its areal patterns during the 1990s as
highlighted below:

(&) The productivity level rose to 14.95 perceminirRs.6,250 per ha (1989-92) to
Rs.7,156 per ha (1989-01) in the valley during thitial period of the application of

seed-fertilizer technology with the marginal in@eaf 8.00 percent in crop intensity.
The chemical fertilizer consumption in agricultupahctices rose 172.85 percent from



1.51 kg/ha (1989-92) to 4.12 kg/ha (1998-01). TH@ANunder the use of HYVs
increasedly 3.67 percent from 41.48 to 44.53 pdscduaring the same period of time
(Table-1). Expansion of area under HYVs and infesaion of the use of chemical
fertilizer during the 1990s had fairly significaimipact on crop intensification which
increased agricultural productivity significantiyicrease in the level of productivity
might have expected more in this first phase ofliegfpon of seed-fertilizer
technology in the valley because of fast returntte use of production factors.
However, increase in productivity appears to bevsta 1.49 percent annually) during
the decade. Causes of slow increase in product@rigymany and varied. One of the
important causes is land tenure system,rtigatwari system and the small size of
operational land holdings (Das 1984: 151-173). @vailing subsistence agriculture,
peasants wish to adopt modern technology in tlaem fpractices buhey are not able
to apply it properly because of their inelastic flgmncome, low income and
‘confined’ decisions on farm operations (Nath 1983)

(b) There was a record increase of more than 20 ceet in the agricultural
productivity during the decade especially in sorh¢éhe areas of Upper-Southern and
Central parts of the valley (Figs- 2, 3 and 4).r&xtely high increase in agricultural
productivity was recorded in Golaghat Sub-divisigts 7,098 per ha), followed by
Jorhat (Rs.1,785 per ha), Sibsagar (Rs.1,356 p¢gr Margherita Sub-division
(Rs.1,997 per ha) and Marigaon (Rs. 1,734 pertie)dre situated in the Upper-South
part of the Valley and in Guwahati Sub-division (R&77 per ha) followed by Rangia
Sub-division (Rs.1,833 per ha) in the central mérBrahmaputra Valley (Table- 1).
Emergence of market centres and positive role oitrak places in diffusion of
agricultural innovations to their surroundings ntidgle the major causes of fast
increase in productivity in the Central and UppettBern parts of the valley. We
have a good deal of faith in Binswanger’s (197&%,8b) thesis of the use of tractor as
multipurpose tool for agricultural development, ehiis valid in the scenario of
substantial increase in productivity in the areb®unjab — Haryana plains of semi-
arid climatic conditions in India ( Singh 1994: 580). Such scenario of productivity
increase may be visualized in Marigaon- Dibrugadaavhere fast growing market-
economy and well-connected transport-routes infleethe productivity. A section of
farmers generate more agricultural surplus withrtirecome-elasticity, and spend
savings to buy a tractor of 20 HP for tillage, gation in dry winters and
transportation purpose. The farms located in theeclicinity of market centres have
advantage of accessible market with less trangqosts and thereby farm gate prices
of the production become comparatively higher B1dpatial context which fasten
growth in the productivity and production in thesar The question of 'appropriate’
technology in such subsistence agriculture with iduagro-ecological conditions
prevalent in the valley is to be answered some &/lkeése in detail. But it is fact that
the farmers economy at household level is morerched by the farm size. The
heterogeneous environmental conditions of largen fsizes determine the economies
and diseconomies of the farm production with divgirsg the crop pattern and
providing a way to use intensively the modern téghes on the farm (Visser 1999).
It is also true for tea production produced in tpper parts of the Brahmaputra valley
as stated by Singh and Daimari (2005). The lafgen size holders have started



gradually adopting the small- engine technology Birahmaputra valley also.As a
result, there is a noticeable change in their drappattern from subsistence to semi-
commercial, while semi-subsistence and dual-farneérsmall farm size are also
interested to use altered- oxen-drawn plough foreiasing tillage area per worker and
intensive seed-fertilizer technology in increasargp-yield per hectare as concluded
in the Report on the Agricultural Survey of therf@ Production conducted for the
district of Jorhat, Assam ( Gogoi 2003). Such tedthgical inducements create a
scenario of producers surplus and production inmguirements that is more
influenced by the road network and growing marketés in the area. A good deal of
detail review on spatial structure of agricultysedduction function has been produced
some where else (Singh 2002). It is, however, widekcepted that the market forces
influence productivity pattern and the spatial stwmwe of agricultural production
function has been altering fast in such areasgif productivity.

(c) Market centres have point-concentrated effeotd the development of road
network is line-aligned features over space. i tommon infra-structure is provided
to an area for the agricultural development, it ldoenhance overall productivity
levels but would create areal diversity in the pitvity pattern (Singh 1994). A
fairly substantial increase in the use of chemfiedllizer and in the extension of under
HYVs had been observed due to development in reddork and increasing role of
central places, namely, the Jorhat, Sibsagar, Gativaimd Dibrugarh as diffusion
centres of agricultural inputs in the valley. Sumlocesses of intensification had
consequently widened the areal gaps in the digioibal patterns of productivity from
its coefficient of variation of 33.23 percent t0.38 percent during the decade. The
impact of agro- ecological conditions and isolatwf the effects of seed- fertilizer
technology in such areally differentiated scenarioagricultural development were
thus analysed in detail by considering inter- arich- zone variations of agricultural
productivity separately in the following paragraphs

Inter- and Intra-Zone Variationsin Productivity:

The effects of agro-ecological conditions were iobsly visible in the inter-zonal
variations of agricultural productivity. The zonesamely, Lower Brahmaputra Valley,
Middle-Lower and Upper Northern Plains, are chaazed with more or less similar kind of
agro- ecological conditions as they have high merarual rainfall (3000 to 5000 mm), high
soil moisture, severe occasional floods and, rastiit, more soil erosion (NBSS and LUP
2003). As a result, these zones had less intere zgifferences at their agricultural
productivity levels in the early as well as theelatineties (Table-2). The most favourable
scenario of agro-ecological conditions with relalwless average annual precipitation ( 1,500
to 2,500 mm), less flood, less erosion and wellthwd alluvial soils is prevalent in the Upper-
South Plains of Jorhat- Moriani- Sibsagar areasgravfast growing market forces with
intensive road network (National Highway 37 pagtesugh the area) have been emerging.
Such situation of agricultural production growtheated substantially high inter-zone
productivity differences in both the periods.

It was assumed that on account of insignificantdotpf modern agricultural technology on
the agricultural productivity pattern in the valleljuring the early 1990s, the inter- zone



variability in productivity at that point of timei the early 1990s) must have been observed
due to the areal variability occurring in the agecological factors. Agricultural practices
were perhaps operated under the complete influeheeological factors in the early 1990s.
An additional increase in the use of modern teabgwlis attributed to the higher degree of
inter- zone variability in productivity during th£990s ( 1989-92 to 1998-01) as agro-
ecological conditions were assumed constant dutiegsame period of time. So the fast
increasing productivity differences were found betw two main scenarios of production
changes in the valley: first, the areas of pemiduzone of low productivity with reducing
degree of inter- zonal differences ( that are Loweliddle-Lower and Upper North
Brahmaputra Valley) and secondly, the areas of-bemid zones of Upper Southern plains
with a moderate increase of about 8.5 percent 18 pércent in the inter- zone differences in
productivity( Table-2). The second scenario oféasing inter- zone differences might have
emerged due to the enhancement of productivityl leyeway of intensification of seed-
fertilizer technology during the nineties. The effef technology may further be elaborated
in detail by analyzing intra-zone productivity \atrons. The main observations are depicted
in Table- 3and analysed in the following manner.

(a) Intra-zone mean values of agricultural produistihad been recorded increasing in
almost all zones except Upper-North plains with #light decrease in its areal
variability, especially in the per- humid agro-exgital zones of Low, Middle-low and
Central Brahmaputra Valley during the period stiypedl for the present study. It
means that the areal patterns of productivity becararginally more uniform with no
effects of agricultural technology in these zones.

(b) The agricultural productivity in the zone of pgr-North plain of humid anthrai
conditions shrinks marginally its mean with a #igant increase of about 13.2
percent in its areal variability from 17.89 percén989-92) to 31.07 percent ( 1998-
01) because of the effects of flood and high rdlinfath high soil erosion. The
catastrophic events explicitly create variabilitp ithe pattern of agricultural
productivity within this zone of low productivity.

(c) A substantial decadal increase of about 20.@gm in the mean agricultural
productivity in Upper-Southern plains zone of itshumid conditions rose about 9.5
percent areal variability from 22.05 percent (1829-to 31.62 percent (1998-99)
because a few sub-divisions of this zone have esthblished market centres with
well connected rural roads in order to diffuse sdedilizer technology within the
zone. As a result, the emerging pattern of agucaltproductivity within this zone
was more diversified while the market centres plageeat role in disseminating
agricultural innovations in this zone. It createdame inequality within the farmers
and evolved areal variations in agricultural praduty as highlighted by Poleman and
Freedbairn (1973) also.

(d) In order to understand the extent of the degrescatterness in the values of
agricultural productivity subject to the use of ctieal fertilizer in each agro-

ecological zone for both the points of time (thelyeas well as late nineties), it was
observed that the degree of scatterness of theuptioily became too high to explain



any relationship between them (Fig-B)means that areal pattern of the distribution of
fertilizer intensification did not match with thereal pattern of agricultural
productivity. However, fertilizer had direct impaoh productivity. The degree of
scatterness was recorded very high because it mggpeabe the combined effects of
the expansion of the areas under HYVs and inteasibn of fertilizer use on the
productivity. In order to isolate the effects ofadges occurred in input intensification
especially in the fertilizer used and the area uhtéVs of seeds on the changes of
agricultural productivity during the nineties fohet different agro-ecological
conditions, a multivariate linear regression analysas used. It is found that the
expansion in the area under HYVs has significaptigitive effects in the areas of
most flood and humid conditions, especially in ltloev and Middle-lower zones of the
Brahmaputra Valley where resistant summer paddy bilWké Sali paddy, IR- 8, IN-

1, Jaya varieties which are locally developed andufar among the peasants of
Assam, are encouraged (Table-4). In the Central Wpger Southern plain zones
where market centres and transport network helgigseminate the fertilizer to the
farmers, the effect of fertilizer intensificatioasprominently been seen. For example,
increase in one kilo of chemical fertilizer in iise on one hectare of agricultural land
increased fairly substantial amount of about 296gkams of agricultural production
on the same piece of land in the zone of Uppert&watplains. However, this rate of
increase was marked lesser (i.e., 116kg/ha) ilCémdral Brahmaputra Valley in spite
of the effect of Gawahati market Centre (Table- 4).

(e) Coefficient of determination (R?) shows thegme of scatterness of the
distribution in general and degree of areal valitgbin particular in the present case.
Lesser the value of R?, greater is the degreeaafl aariation andice versa. The areas
of Central as well as Upper Brahmaputra plains Hawevalue of R? with very high
values of Standard Error varying from 540 kg/h&entral parts to 2127 kg/ha in the
Upper —Southern parts in the distribution of agtiaal productivity changes (Table-
4). It means that the process of agricultural pobieity increase has been accelerated
by the application of seed — fertilizer technolagy also interpreted by Shiyani and
Pandya (1998) for the agricultural developmenthia state of Gujarat. In fact, the
diversification was observed in the areal patterm§ agricultural productivity
especially in Upper-South plains of the valley hesga Jorhat town has emerged as
major feeder centre of modern technology to bobst groductivity in the Upper-
Southern plains and Guwabhati as a regional maete of the Central Brahmaputra
Valley to play a significant role in increasing egitural productivity in these areas.

Conclusions:

The presently employed techniques offer someagintsiinto the changing pattern of
agricultural productivity in Brahmaputra Valley. beneral, it may be concluded that the
smoothness of general land use trends became dtuaju under the use of modern
agricultural technology. As a result, intensificatiin agricultural practices has been started
especially during the last decade of the last egntdowever, effects of the enhancement of
seed- fertilizer technology vary areally. There fmar important deductions drawn from the
present analysis.



(a) Application of seed-fertilizer technology haairly good deal of impact on

increasing agricultural productivity in the initiphase of agricultural development (
i.e., 1990s) as it has been seen in the productpattern emerging in Brahmaputra
Valley. At the same time, it diversifies the arpattern of productivity substantially. It
creates an areally-differentiated development saena the regional structure of

agrarian economy.

(b) The increasing use of chemical fertilizer hasea impact on the changing
agricultural productivity pattern in semi- humid nehitions of the valley and the
expansion of cultivated land under HYVs increaseslpctivity marginally in the most
humid parts of Lower as well as upto some extettiénCentral areas in the valley.

(c) Increasing inter-zone differences of agricwdtysroductivity provide the evidence
of the emergence of obliterated productivity patsein the Brahmaputra Valley. They
show the concentration of high agricultural produtt areas in the surroundings of
market centres.

(d) The questions pertaining to the application'apfpropriate’ technology in humid

tropical areas of the country like Brahmaputra ®gllwhere subsistence-peasant
agriculture is prevalent, are still debatable andynbe answered in applying an
appropriate agricultural production function in wiii agro-ecological as well as

technological factors are to be integrated implicior the analysis of observing the

effects of these factors in the emerging arealffedBntiated scenarios of agricultural

development.
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Table- 1: Values of Different Variables of Agricultural Productivity for Two Points of Time.

Sl. Sub-divisions Area Land Productivity(Rs/ha) Fertilizer (Kg/lha)  Areaunder HYV % Changein Land Change
No. insg km Productivity inHYV
1989-92 1998-01 1989 - 1998 - 1989 - 1998 - Total % Area (%)
1992 2001 1992 2001 (Rs/ha)
1 Dhubri 901.30 4208.06 5547.74 0.89 431 40.71 638. 1339.68 31.84 -2.06
2 Bilasipara 646.30 4208.06 4822.15 0.89 4.31 40.71 38.65 614.09 14.59 -2.06
3 South Salmara 783.80 4227.96 4908.56 0.89 431 .7140 38.65 680.60 16.10 -2.06
4 Kokrajhar 1839.00 4785.56 5265.39 1.22 4.65 52.11 39.02 479.83 10.03 -13.09
5 Gossaingaon 1240.00 4102.18 4202.18 1.22 4.65 1152. 39.02 100.00 2.44 -13.09
6 Bongaigaon 448.20 4789.24 4918.88 0.83 5.15 45.59 46.33 129.64 2.71 0.74
7 Bijni 1115.00 4789.24 4669.24 0.83 5.15 45.59 336. -120.00 -2.51 0.74
8 North Salmara 551.90 4789.24 5289.24 0.83 5.15 .55 46.33 500.00 10.44 0.74
9 Goalpara 1673.00 5748.30 5528.00 1.66 6.33 22.12 40.00 -220.30 -3.83 17.88
10 Barpeta 1930.00 3952.61 5157.37 0.41 4.49 66.77 48.12  1204.76 30.48 -18.65
11 Bajali 1139.00 3952.61 5254.09 0.41 4.49 66.77 8.124 1301.48 32.93 -18.65
12 Nalbari 2158.00 5572.40 4619.00 0.98 5.98 39.05 53.39 -953.40 -17.11 14.34
13 Guwabhati 2677.00 5238.93 7816.12 1.07 4.89 52.18 43.97 2577.19 49.19 -8.21
14 Rangia 1085.00 2889.69 4722.42 1.07 4.89 52.18 3.974 1832.73 63.42 -8.21
15 Pragjyotishpur 215.90 6063.15 7792.46 1.07 4.8952.18 43.97 1729.31 28.52 -8.21
16 Mangaldoi 1921.00 5524.79 6475.82 0.94 4.17 130.7 41.44 951.03 17.21 10.73
17  Udalguri 1396.00 6390.33 6588.91 0.94 4.17 30.71 41.44 198.58 3.11 10.73
18 Tezpur 3179.00 7371.91 8667.82 0.66 1.86 50.91 8.044 129591 17.58 -2.87
19 Biswanath Chariali 1920.00 7524.06 7651.48 0.66 1.86 50.91 48.04 127.42 1.69 -2.87
20  North Lakhimpur 1941.00 4559.48 6766.65 0.77 31.0 37.48 3450 2207.17 48.41 -2.98
21 Dhakuakhana 889.90 4559.48 2999.73 0.77 1.03 4837. 3450 -1559.75 -34.21 -2.98
22 Dhemaji 1547.00 4802.58 5020.99 0.13 0.33 31.07 24.04 218.41 4.55 -7.03
23  Jonai 964.30 6448.00 4898.34 0.13 0.33 31.07 0424.-1549.66 -24.03 -7.03
24  Dibrugarh 2965.00 7036.60 7125.80 2.61 4.36 RB6.5 3244 89.20 1.27 -4.09
25  Tinsukia 1772.00 8177.89 8865.22 1.31 5.17 25.42 33.59 687.33 8.40 8.17
26  Margherita 1081.00 5792.36 7789.23 131 5.17 425. 33.59  1996.87 34.47 8.17
27 Sadiya 775.00 7820.00 8757.57 131 5.17 25.42 5933 937.57 11.99 8.17
28 Morigaon 1426.00 5103.39 6837.28 3.12 9.50 54.34 77.02 1733.89 33.98 22.68
29 Nogaon 1783.00 8220.79 8961.73 5.92 7.47 47.38 8.226  740.94 9.01 20.84
30 Hojai 1057.00 9117.56 9985.69 5.92 7.47 47.38 268 868.13 9.52 20.84
31 Kaliabar 665.80 9117.56 10242.71 5.92 7.47 47.38 68.22 1125.15 12.34 20.84
32 Golaghat 1997.00 10078.53 17176.65 1.93 2.03 5754. 45.36  7098.12 70.43 -9.21
33 Dhansiri 1002.00 12270.96 13206.72 1.93 2.03 5754. 45.36 935.76 7.63 -9.21
34  Jorhat 1770.00 8818.99 10604.50 0.44 1.43 20.53 48.85 178551 20.25 28.32
35 Majuli 1047.00 6704.69 7210.63 0.44 143 20.53 8.88 505.94 7.55 28.32
36 Sibsagar 914.00 8715.62 10071.99 2.04 2.62 39.11 38.62  1356.37 15.56 -0.49
37 Charaideo 1467.00 7798.06 8370.59 2.04 2.62 139.1 38.62 572.53 7.34 -0.49
Mean - 6250.56 7156.46 1.50 4.12 41.96 44.08 905.89 14.95 213
Standard Deviation - 2077.17 2786.87 1.48 215 12.06 1146  1395.15 21.35 12.68
Coefficient of Variation 33.23 38.94 98.42 52.14 28.73 26.00 154.01 142.78 595.88
(%)

Source : Directorate of Statistics and EconomiasjtGof Assam, Guwahati.



Table-2: Inter- Zone Differential Characteristics of Agricultural Productivity for Base
aswell asCurrent Years.

.Agro- Lower Middle Central Upper  Upper
Ecological Yearls q?fd Inter- Brahmaputra Brahon:ve?rutra Brahmaputra Northern Southern
Zones Zon%r?;ngreence Valley Valles Valley Plain Plain
Lower 1989-92 2668.8 464.9 3693
Brahmaputra 1998-01 0 3159.6  -95.4 4901 1
Valley Absolute Change 0 490.8  -560.3 1207.2
Rela. Change(%) 0 >614.4 8.4 -120.5 32.7
Middle 1989-92 0 2684.7  480.8 3709.8
Lower 1998-01 0 2282.8 -972.2 4024.3
Brahmaputra Absolute Change 0 -401.9 -1453.0 3145
Valley Rela. Change(%) 0 -15.0 -302.2 8.5
Central 1989-92 0 -2203.9 1025.1
0 -3255.0 17415
Brahmaputra 1998-01
0 -1051.1 716.4
Valley Absolute Change 0 477 69.9
Rela. Change(%) ' '
Upper 1989-92 0 3229.0
Nomher1998-01 0 4996.5
Plain Absolute Change 0 1767.5
Rela. Change(%) 0 54.7
0
Upper 1989-92 0
Southern  1998-01 0
Plain Absolute Change

N.B.: 1. The figures show values of mean Zone Diffeesnaf Agricultural Productivity in Rs. per hectafidhe

Rela. Change(%)

changes are in percents

2. The negative values show as decreasidgositive as increasing Inter- Zone differerioesgricultural

.

o

/

values of Relative

Productivity.



Table- 3: Intra-Zone Variationsin Agricultural Productivity (Rs./ha).

Coefficient
Agro-Ecological vears Minimum | Maximum | Difference| Mean Standard of
Zones Deviation | Variation
(%)
Lower 4102.2 5748.3 1646.1| 4627.5 518.0 11.19
Brahmaputra 1989-92
Valley 1998-01 4202.2 5547.7 1345.5| 5016.8 436.3 8.70
Middle Lower 1989-92 2889.7 6063.1 3173.4| 4611.6 1204.7 26.12
Brahm\f‘;;fet;a 1998-01| 4619.0| 7816.1| 3197.1| 5893.6| 1499.9 25.45
Cenntral 5103.4 9117.6 4014.2| 7296.3 1526.6 20.92
Brahmaputra 1989-92
Valley 1998-01 6475.8| 10242.7 3766.9| 8176.4 1506.3 18.42
Upper Northern 1989-92 4559.5 6448.0 1888.5| 5092.4 911.0 17.89
Plain 1998-01 2999.7 6766.6 3766.9| 4921.4 1529.3 31.07
Upper Southerr 1989-92 5792.4| 12271.0 6478.6| 8321.4 1834.7 22.05
Plain| 7 o0e.01| 7125.8| 17176.6| 10050.8| 9917.9| 3136.0 31.62

N.B.:The figures show the Agricultural Productivity vediin Rs. Per hectare.




Table-4: Changes in Agricultural Productivity ( Y) as Dependent Variable Regressing
with Changes in the Use of Fertilizer ( X1) and in Percentage of HYVs Area ( X2) as
Independent Variables during Ninetiesin Different A

gr o-ecological Zones.

Constant | Coefficient | Coefficient R?2 Slandered
Agro-Ecological @ (b1) (b2) Error
Zones

Lower Brahmaputra 3884.50 -897.40 22.213| .5190| 384.32*
Valley (N=9)

Middle Lower 12455.02 -2706.31 8.587| .9400| 379.74*

Brahmaputra Valley(N=6

Cenntral Brahmaputra 439.336 115.84 12.110{ .2790 539.33
Valley(N=8)

Upper Northern 1051.66 244.28 3.321| .1020| 2080.61
Plain(N=4)

Upper Southern 2295.181 294.81 35.94| .1380| 2126.92
Plain(N=10)

*significant at 5.0% level
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Upper Southern Plain (1989-92)
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