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CHAPl'ER • I 

INTfl.ODUCTION 



Agricult~ is the principal occupation and main source 

of livelihood for the majority of the people ln the largely r~ 
' 

ral areas of the state of Assam, It shares nearly half ~of the 

total state's income. The economic conditions, standard of liv­

ing and socio-cUltural setup of. rural people are solely based 

on agriculture and its allied activities. The rap!d. incre61se of 

population, limited cultivated land by peculiar phyaiograpiMo 

condi tiona ot the state, low yield of orops, ragtii.ar natural 

havoos etc~\ all these are the major problems and hindr~neea of 

the agricultural growth and development• As a. result, state of 

Assam has low level of ag~ioultural produetivity{land p~oduct1-

vity is Rs·•1868/ha.ln 1990-91) and very low annual growth rate 

of agric4ltural output (3~35 percent)during the 1980se0n the 

otherhandD ·~he e:ver increasing population from 18•1 mill1on(1981) 

to 22'eo2 million (1991) whtcb is increasing at tne rate or 2,, per­

cent annually while th.e nation~ averagf,l is also rec.o~ded 2.3 per­

cent .from 685;;2 m1llion(1981) to 843:~9 million(1991 ),,reqtlires more 

food'• In.tact, increase~ in total agricultural production bas be.en 

recorded from 11~8 miilion tonnes(198o-1 )to 14-~3 million tonnes 

( 198~90) i·· e,, 2 •1 percent annu~ in~rease during the last decade 

which was lesaer then the·increaGe· in population.Therefore,per capo­

ita availability of foo4 is diminishing gradu&lly from 17 ,221gm/per. 

son (1981) to 16,945gm/p~r.~on (1991·)~1 Consequently,the state is 

much depend·snt on th.a import of food a.upply, thougb the overall 

'pex•formanee o~ the agricultU.l'al con.ditions is better during the same 



Table 1.1: Agriculture's Contribution to Rate of Economic Growth in Assam 

------------------------------------------------------------------------------------~-----------------~---
Year TPa TPn NDP Pa · Pn ra rn Para 

------------------------------------------------------------'7--·-----~--------~---:-.---------·---------.:..-----

·1172. 4 0.5023 ·o:4976 ' 1980 - B·1 ·1183. 7 2356.1 - '· 

198·1 - 82 '1-163.8 '1476.5 2640~3 0.4407 0.5592 . -0.0·168 0.2593 .~0.0074 

* '1982 - 83 1205.0 . ·1545.0 2750.0 0.4381 0.5618 0.0354 0.0463 0.0·155 

1983 - 84 1263.6 '1650.0 29·13.6 0.4336 . 0.5663 0.0486 0.0679 0.0210 

·1984 - 85 '1308. 0 1523.4 283·1.4 0.46·19 0.5380 0.0351 -0.0767 0.0·162 

'1985 - 86 '1302 .1 •1853.3 J155.4 0.4126 0.5873 -0.0045 0.2165 -0.00·18 

1986 - 87 1338.2 1997.6 3335.8 0.4011 0.5988 0.0277 0.0778 0.0·111 

1987 - 88 ·1427.8 209'1.5 3519.3 0.4057 0.5942 0.0669 0.0470 0.027•1 

'1988 - 89 ·13·18.3 227·1.9 3590.2 0.3671 0.6328 -0.0766 0.0862 0.0281 

1989 - 90 1438.9 2557.5 3996.4 0.3600 0.6399 0.0914 0. ·t257 0.0329 
-----------------------------------------------------------------------------------------------------~----------------

. N.B.= * Projected Figure 
· . Data at ·1980 - 8·1 Price·5. · .· ·' 

Abbrevation: TPa = A9r~cultural Net Product, TPn =Non- Agricult~ral Net Product, NDP; To.tai Net Domestic Product, 
Pa =Agricultural Sector Share of NDP, Pn =Non-Agricultural Sector Share of NDP, ra =Annual Gro~t~: 

Rate of Agricultural Sector Product, rn =Annual Growth Rate of Non-Agricultural Sector Product. 
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period. The performance of agriculture into state's economy can 

better be tmderstood by looking into the following parameters. 

Role of Mricul t~e in Overall· Economic Deyelopment 

Since agriculture is the main activity and the major 

part of working force of rural areas is· based on agricultural 

sector of· the state, the agricultural sector is playing the do­

minant role in the overall economic development in various '~aus. 

AgricUltural sector is producing surplus production o~ many cr­

ops like tea, oilseed, jute etc. \'Ihich is used <J.s raw material 

of many industries. Even there are many and varied types of in­

dustries "'hich are consuming locally available surplus agricul­

tural products• Secondly, the surplus agr!cultl.lral products are 

moving to\'lards market. Thus,· it is also contributing to the. mark­

et;, development \·Thich is related to non-agricu.ltur8.1 activities. 

Thirdly, the factors contribution also important aspect because 

production operations are based on labour and capital factors. 

Assamese farmers are poor and, therefore, surplus labour is ab­

sorbed by agricultural sector. 

The contribution of agricultural sector to overall 

economy of the state can further be studied by taking into acc­

ount of· tt'lo main attributes of agriculture 1 its share and gro\'rth 

rate. These attributes explain the relative performance of agri- . 

cultural sector to the overall economy of the state. It is obvi­

ous from Table-1.1 that the share of' agricultural sector to the 
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total· ·me.t Domest·ic · Product .. (MD') of.· the state tends to. decline 

from 50 .• ,23 ·pe.rcent (1-980.1) ·~o 36.~00 percent ('·1989-90) •. This .· 

decline· is recorded fast in the· early 1980s, especially during 

1981~2 and ·slow· in. the mid;· and· lata.· eighties, while the aver­

age annual decrease was . observed nearly 1,t.,5 percent which is 
. ' . : 

signii'ican't' for ac;ce~erating ·the p~cs of ~conomic development 

of 'the state,. 'On account of· decline in tne share of agric\11. tur­

al sactor's productton or simultaneoualy ·1ncreasa in the share 

of rio~r.!cultut"al sectors ot the ~c~n9my of the state, ~here 

Jn118t ·be.recorded a shift in the occupational structure also~ 

But ccfupa~ing the declln~ ln the share of agrlcultUi-81. for_ee, 

it is foW)d:that .there i~ a slaw decline in the.share of_ agri­

cultural force rather than the decline of agr$cu1turSl. sector's 

production (1.5 percent). 

On the otherhand, .groWth ~~ agricultural production, 

which is seoond_attribute and refers to the proportional increase 

of total magnitude of production is very much fluctuating· in t~e 

la,st: 10 year~·it However, there is a smooth increase in the total 

magnitude of agricultural products fl-om Rs; 1183;.7 crores(1980.1) 
.. 

to Rs;. 1438.9 crores (1989-~0), wbJ:le its annual .growth. is record• 

ed highest as 9.-14 'P~rcent. in 1989-9()•. ~etlines in 1 981-.s and in 

1~9. it was recorded negative a·s 1.68 and 7 .• 66 percent res• 

pect1 vely •. J\11 .insignificant nagat1 ve growth of ~.45 percent was 

al.so recorded in 1'985'-6. The main ~uses of the negative growth 
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in t:wse years are the regular flood in the state • ·less use o:t 

techno-e.conomic factors to· the agr_icultural production· process• 
. . . 

es• lack· of knowledge among the famers, difficult physiqgraphic 
... 

conditions, some political and sooial problem~ during eithties 

11~e Assam agitation etc. 

Sinee :the c~pertsion between the growth rate of agricul­

tural and non-agrict.Utural sec'tor·a of the Assam's economy is made, 

~'\\ C.Ul lle concluded tha.t the growth of hortwagricUltural 'sect~P is 

recorded taster and less fluctuating· thSJS the growth ot the .'agr1-

cu1 tural sector. Very fast growth of non-agricultural sector .was 

recorded 1n 198!·2 end 1n 1985-6 as 25.~3 and 21.65 percent res­

pect! vely while 1n tlle same years the growth of' agricultural se­

ctor was recor:1ed negatt~~~,. It means there seems an imbalance in 

the growth process of overall economic development in Assam. But 

the year 198~90 was the best time for balanced growth of both , 

the . sectors o~ economy when 9~ 14 percent growth rate was record:. 

od 1n agricultural sector and 12.75 percent ln no~agricultural 

sector (Table-1ow1). 

Furt~r more, the degree, of temporal fluctuation ·.can be 

seen in the propo:tionate sectoral growth of agriculture which 

is. the multiplier of both the attribute$ of agricultural sector; 
. ~· 

share and growth• ~ annual pe:rfo~ance of proportionate growth ,, 

ot agricult~al sector :w~ch is given in the last cOlumn ot the 

!'ablte-1.1, confirms tho fact that ·there is a smooth i·ncrease in 



Table 1.2: Sectorwise State Income According to Major Heads of Economy (1980 - 81 to 1990 - 91) 
At 1980- 81 Prices. 

( Rs. in Crores ) 

Heads 1980 - 8·1 ·1990 - 9·1 

Total 'l. Total 

1. Agriculture 1183.7 50.2 1549.6 

2. Mining & Guarring 48.0 2.0 99.2 

3. Manufacturing 163.4 6.9 530.9 

4. Electricity, Gas & Water Supply '10. 8 0.5 513.4 

5. Construction ·102.8 4.4 234.2 

6. Trade,Hotel & Restaurant 259.7 1'i.O 462.1 

7. Transport, Storage & Communication 56;3' 2.4 137.4 

8. Financing,· Insurance, Banking,Real 
3·1. 7 Estate & Business Services ·1.3 1'1·1. 9 

9. Community, Social & Personel Services 229.1 9.7 469.4 

'!. 

37.8 

2.4 

12.9 

1.4 

5.7 

11.3 

3.4 

2.7 

11.4 
----------------------------------------------------------------------------------------------------------------· 
10. Per Capita Net Domestic Product 1200 ·1656 
--------------------------------------------------------------------------------~------------------------------~· 

Source: Statistical Hand Book, Assam. 
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the proportionate growth, while in 1981•2 and 1985.6 it was a 

negative growth of 0,74 and 0,18 percent respectively. The hi• 

ghest annual proportionate growth recorded 1n 1989-90 as 3.29 

percent and the lowest recorded as 1.11 percent 1n 1986-?. 

I,' •. 

· SO tar as per ~pita NDP and its change . over tim(t is . 

concerned,. it ca..'"l also re~al o. tru.e picture. of _e··conom1o deve­

lopment. In fact., peree.J)tt~ m>P was recorded Rs..- 1200 in 1980.1 

· in Asaam which rose nearly 38.,00 pe~cant during the 1980s. It 

means that t.bem is a sharp 1'nere~~e in domestic pr:oduct 1n the 

non-agricultural sector~•- ~able•1 ... 2 reveals that the manufactur­

ing. sector of economy grev1 fast during the. 1~0s. It was account. 

!ng for 6.9 pereent income t9 the total econ<?JDY ill 1980.1 which 

was rose upto 12.,9 percent duri~ 1980s •. Now, 1t got first place 

1~ tbe non-agricultural sector o~ the state's economy. Trade, 

Hotel, Res~urant an.d personal services are also major sources 

of the income which are containing, signif1c8l'ltly in no~r1cul­

t~al sectors (Table-1.2). Thus,· there are various problema ot 

agricultural, sector w~ch should be dealt with the next section 

of this chapter tn detail. 

Statement of the froblam 

A~ove d.ifiCUf3s.!o~. reveals. that ma~orJ. ty of the ARs.am • s . 

people depend OD agr.iCul tt~ and th!s SeOt()r !EJ S.O important that 

1t alone contribute~ 56.0 percent to the $tate's total !~come 

wh!cb, 1s higher than that of the national 1n¢ome (45~0 percent). 
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lt plays 'the' most import~t·~le as the 'matn·absorber ot work .. 

!ri..g p~pulat1on by· engagtrig as high as ao.o ·pereent et the· tot­

, $1 ·.workers ·of tb.$ a tate t s · w·ork force. 

. ' 

·There are various attributes of the agrtoUl. tural de­

velopment which should· be highlighted here. For example,· 1r1 

Assam, the agricultural output per· cE~pi ta is Rs. 148.6 per per­

son \'thile tha national figUre is Rs. 280.601 per persO!l · (1991} 

which 18 almost double from that . oi· A·ssam state • the: average fl!Ul­

ual growth rate of agricultural output of ASsam is 3.35 percent 

(1980.1 to 1990.1) when the national percentage 'for the same per­

iod is 4.439 percent. Again the land productivity' of Assam is· 

· Rs. 186S.a· per hectare which 1a almost same with the national 

fig\lre of Rs. 1576.620 per hectare· (19a&..9o). According to ·the 

1991 Survey Report, the labour produc.:ttvity of th~ state 1s Rs• 

575.1 per worker which ts lesser than the national level for the 

st:lme year i~e·. 1189.411 per wor~er. Accordingly, if we compare~ 

. the crop intensity 11gure ot Assam w! th the national average. then 

it is tound that crop intensity in Aasam is lower (122.21 percent) 

than ·the, national average (134.219 percent) in 1988-90. 

While tbe asricultural actiVities of tb& state are 

solely· depend· on aonsoona and· the agr1cu1tural pr.Qduction proceaa­

ea are ·operated ·a~cprd!Dgly, the·- cr~P. 1ntel'l81 ty, cn-qpp!Dg patterns 

an4 :·even general lancl Wle patterns are seaeon b&$ed. ror example. 
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namely, Kba£if_,. Rab,L and zaid exist according to the climatic 

season$·~ Th.e monsoon rai~ t.n th.e state .is generally heavy to 

moderate ln al.mo.nt all. areas ap<;i 90 percent of 1 t 'e rainfall 

occurs during rainy season fr~ ~1ay ~o October months of the 
. . . 

year. However, there t·s $%'Sal variation in ra.tntall d.tstribut-

1nn in some of the stations of tha swte., Some stations receive 

meagre ra.i:n,fa.ll, e_.s;:.,. Lum4ing receives only 4 mm. rainfall .dur-. . . . . "' . 

ing·J~nqary mont.h..wh.1le there is a gr.ad.ual increase in rainfall 

monttl td.se and,. ~uring the month of July, it receives $bout 45 mm • 
. - . ~ .. 

rai.nfall. While sO!ne oth.er stations, namely, . Chat;>ai'!J)ukh, receives 

20•·4 1!1111. rsinf~ll during January month .while in Ju.ly 'it receives 

350.2 mm {approx) raint'all within 10 days of rainy days. There ... 

fore. sQtne.areas of Assam receiving heavy. rainfall causes flood 

and ~ence ~he crop faj.lure in the sga:3on is a regular affa~r 

whicb. .L'"lfl~eno~s entire agro-~conom1c condi t'ions of the state • 

Likewise, some area$ d'-'e to lack ot \'1Bter al~o the crop failure· 
I ' 

is. Coqlmon phenomena •. Tbw;J• the soil ccmd! tions of the s'tate not 

equally f&voura~le tor agric\lltural. growth, The poor economic <; 

conditions of the· paE!santa put them S\'lay from the U$~ of fertili­

zer,, applicatlo~. of new technology in agriculture, use of irrigat­

ion fscJ.lJ.ty, use of anti ... <lesease m.~dicines etc. artd sometimes 

some socio-economic factors also play an important role in the 

3gl"i~ul tural gro\11th and development in the state of Assam_. 

All these factors are also responsible- for the region­

al variation in the agricultural production and productivity. The 

regional imbalances in the production patterns are· related to the 
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aspects of agricultural resource utilization and above ment­

ioned;geographical conditions. Though after the adoption of 

G~en Revolution Technology, there seems to be tremendous ch­

~es in the lane! use pat-tern, agricultural production process­

es by adopting mtU,tiple cropping pattern, HYV and also. it chan­

ges the productivity and efficiency of prot;luction. After the en• 

hancement of moderrt technology dUring The G:reen Revolution per• 

iod·, 1 t directly or indirectly infiuenced the production patt­

erns, but there appears the regional imbalances in the ~cul­

tural phenomena specially in productivity and growth patterns 

in the, state • It may be the ~onsequences or either of the dif~­

er.ent agro-eoological condi tions::PrE!valling in the state or be­

cause of impact of modern technology. 

Thus, these problems of the-'-agricultural ®velopment 

of Assam state can be tackled by GnEilysing the regional patterns 

of these attributes of agricultural development. 

Ob.lecti ves a 

On the basis of the above discussion of the agri­

cultural problems pre_vailing in the state of Assam, attention 

is focussed on tbe following objectives of the present s~udy. 

'fhey are 1 

( 1 ) to int~rpret the distributional pattern of agricultural 

development in the assam state, especially of agricultural 

growth and nroductivity, 
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(2) to delineate the agricultural regions on the baSis of 

homogenity within and heterogenity between these regions 

so that the causes o£ the regional variations can be 1d• · 

entified, and 

(3) to prepare and suggest the regional investment strategy 

for the intensification and eXpansion of the effects of 

modern technology for the self sustained growth and, bal.-

· anced development. 

The objectives of the present proposed study are related 

to-some important research questions and hypotheses which are 

given as a 

( 1 ) What are the main causes of low levels of agricultural 

product! vi ty and growth in Assam ? 

(2) Why are. the regional· processes of agricultural d~velop­

ment are weak and ·t.inarticulated ? 

(3) What is the·degree of spatial variance of the agricultur­

al developmental attributes an-d how it forms the region­

al structure of agr~cul ture in Assam ? 

The answers to. these .research questions can logically be 

given by test~ng the validity of some concerned hypotheses. 
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In fact,- tl)e patterns of agricUltural growth and pr<idu­

ct1Vity have a specific relationship everywhere. ~,f lt is po:s­

itive, then the developmental structure has a conc::antrated pa,. 

ttern which crea.te.a primacy in the structural torms· and, eon­

S€?qu~ntly,· agricultural. d9vel~pmental processes woul;d be acoel­

erata.d. by _the tl1Gtropolitan f'ot"oes ot the a:t.·ea/region. On· the 

other han~,~- if the regional pat:terns of agrieul t.t.wal growth and 

product.tv.ity is nega.tfvely ·~elated,: then the do·velopmental etru­

ct~.are is diversified and the iil,lpaot of physical ~d socio•cultural 

factors is o'bv1ous on agrioult·ural activities. Becat.~;se ·Of initial 

stage of agr•icul tural development in the Assam .state a:nd dom.in~ 

ance of agro-ecological fae~ors on the attributes of agriol.Jl,tur­

al structure, it is hypothesized here that : 

( 1 ) Agrieu,..l tt~al growth and productivity patterns must be 

nega:t;i vely related for the balanced development of the 

(2) the level of. ;and and labo~ · product! vi tiee are deter­

mined by ~gro-ecolog1cal.condit1ons rather than techno­

economic factors, and conseqyently, 

(3) the magnitut~ and intensity of agricultural grot~h pot­

entials are prevalent in the low productivity areas and 

faster agricultural growtb can be predicted in backward 

at•eas of the state. 



Methodology a 

(a) Msthgd5 ·a· 

For giving ~he answ~r$ to the reaeareh questions which 

have been put .forward in. the precee<ling sec~tion, some meth­

odological aspeQts ara important .to· deal with here.· So faJ• 

as methods and reBe~:reh design of tha present study·$ra con­

ce.med., the ma1.:n metllo._,~logieal as~cts iir.e r01a~ced -ro two 

impQrtant. aspects a . <•) the meesUJ;ament· o! agl'.1cul tui'al produ­

ctivity and (11) tl\e measurement oi, ,agr.teultural growth. these 

aapeets are ~losely related .. to ttle sssesstnent .o:t level o:t· agri-
. ' 

cul. tural devel()pment.. ~hey can be interpreted 1n detail by put­

ing them in the separate heads •. 

(1) _Meas'Feffient of &tf,lcu!tu£.81 .Pra4uq,ti,vig : In. :f'aet:i ~ri­

cul tural product1v1 ty has. two important components ; (1) land. 

productiVity artd (11) labour productivity. Many agricultural 

scientist inter'Preted land producti"'"ity andl named.-it as agri­

cultural. produc_tivity, because land is a geographical phenomena 

and ·therefore land ~r9duotivit-y ·1a directly related to geographi­

cal factors (Shat'i 1960, Singh 1985). 

So fa~ as the measurement of agricultural. productivity 

ia con~rned, 1 t is related to the aggregated product.! on o:t all 

the cropa o£ a Partic1.llal"' are~ per unit o~ cultivated land. There­

fore, for- asse1:1s:tng th.e land as well as labour productivity of a 
. .. . 

particular area, aggregated index of the total prod~ction of the 



_, 12/• 

crops is· .essent1Ql to c~culate. ThtW, land product! vi ty is 

refers to total producti_on per areal unit of land, and labour 

productivity refers to the total production per worker engage 

in agricultural activities. 

Now question arises how to measure the ag~regated 

picture of all the crop production becat~ae crops have differ­

ent significant level in terms of their prlc~s,·calol'ic l.evel, 

market lm_portance and so Qn• Therefore, there are various meth­

ods ot aggregating the production of various crops, The pioneer 

work . of ehatia ( 1967) 0~ ~be measurement ot agricultural produ­

ctivity is remarkable. He aggregated the production of ~orious 
I 

cropa ·on the basis of converting the yield of the c·rops into 

their ratios and multiplying them with their crop areal share. 

He formulated agricultural productivity in t.be following manner 

I • 

lya = 

= 

1& 
=vr.- X 100 

lya .• ea • ltb.ao+ ••• lyn.Cn 

c. • Cb • ~··· en 
'\'~here 81 = ~neultural. effiQieney index; 

lya, lyb etc. a Yield index o:f crop· a,b, etc. 

Yc = i.tha hectare yield of a ct-op in an enttlllerati-on unit J 

Y'r = ~ilJ! average yield oZ .a\ e1:•op itt 'the en\ti~ region ; and 

·Ca, cr.., etc. = The percentage o£ oro·!) lm.nd ~der different 

crop~. 
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fhe_above measurement is ~olely based on two attributes 

of agrio\atural product~on, tha~ are crop-yield and croP-area. 

Since .lndian agr.icul~ure has become now commercia~ oriented 

rather than subsistence. based, .the price mechani~ an~ the 

oost of the agric~ltural input$ are equally important. Tbere­

.fox-f;l, .the aig!lifi,cance of the crops can also be assessed not 

only on the.basi~ of yie~d an4 area attr~butes of the agricul­

t~r~l crops, b~t, the crop production prices are also equally 

importan1:o .Singh and Ql,a~~ (1977) also tried to incorporate. 

·these ~actors for mea$ur1ng agricult~al productivity in Rohi­

lkhand, aZJ,d they prepared standarciised yi~ld index on the basis 

of ealor.~c signi:f'ic;:ance. market price and, local requirement of 

agricultlU'al .crops. B,ut they ~d not include crop price as a 

main component of productiVity~ 

Considering crop..yield, crop-area and crop..price o! 

the principal crops of a particular area, the total agricul­

tural out}:)ut has been .~ssessed.here . .for calculating land as well 

es labour productivity. This aggragation technique is althoUgh 

simpl~ ·in . calculating the agricultural output in terms of money 

value, .Yet, it ls very much. useful.for th~ comparison of aggre­

gated irldex over time. (Dayal 1985)• The total agricultural output 

is for.mula.ted in. the following manner t 

<···o = n. 
~ z: 

1=1 4.1. Yi. Pi, ••• ••• • • • • (3.) 
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Where 1!1 a 1e2,3s. ••• •o n es l1.umber o£ crops J AJ., Yig Pi 

are the area, yield and· prtQe·a of a particu].ar· crop cf a dis- , 

trtct 1 and 0 is tcta.1 agricultural output .• 

(1 ) Lapd froducttyi tv 1 • Sinoe land produ.ct.t.v.t ty · is the re .. 

lativa moasure· of agrieultt:wal output for areel unit of land, 

1t is maas-:.u•ed by d1vitU.t~g total agric'l:dtural ou'tput by the 'to­

tal· Gross Ct'oopped /~traa. (Cell) of a perticule.r e.tfrtriet aa J 

Y a O/A ••• ••• • •• (4) 

Where 0 is total agr.i,eul tural outptlt as ciefined in equation (3) ., ' ~ ' 

and A is tot-al GC4, of a ]i)artie11lar dis:~.ri.ct: •. 
' 

.. 
(ii ) Labour ~oducti vi t;x z it is the relat1 ve index of total 

agricultural putput per person of agricultural labour force. 

· Therefore~ 1 t is calculated by dividing the total output by the 

total agr~.eul tur~l wo~k fQrC9 of a particular area·;, give as ; 

n = O/L, ••• .•.• 4!- (5) 

. J't can be noted here that land productivity and labour 

product! vi ty are closely related to each other be. cause, when 

.dividing the denumeration and numeration of the above traction 

(eqn.S), it is found that labour productivity is ·the product of 

land productivity (o/A) and cultivated area per agricultural 

worker (A/L). Thus, eqn~5 Can be 'written as I ' 
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0/L = (0/A) (A/L) ••• ••• • •• 

Therefore, labour productivity is comparable to land produ­

ctivity. More details and the practical aspects of these meas­

urements would be discussed ·tn the concerned chapters. Nat! we 

can pro.ceed our. discussion towards the measurement of ·agricul­

tural growth. 

(2) Measui'ement of Agrisul tural. Growth • Growth of a parti­

cular phenomena r.efers to the proportionate change in its tot­

al valume over time. Therefore, agricultural grm1th can be me­

a,sured to. observe the change in the total agricultural output 

ove~ t1m0. Since output_is the product of three important oom­

pon~nts n~aly 1 yield, ar~a and price, the change in these. 

compo~ents, would be the determ~ent of agricultural growth. . . 

There are various methods for calculating the agricultural gro. 

wth like compound growth, linear gro~~b and logerethemic g~owth 

of the changing agricultural production, MJ.nhas and Vaidyan~than 

( 1965) calculated growth on· the basis o'f decomposing the growth 

elements an.d there.foret they .found that. there is an interaction 

factor which at.feots the gro,1tb o.f agricultural pat~erns. Like­

wise~ Bhalla and Ty~i (1989) interpreted the compQsit index of 

growth components. 

In presen~ reference, agricultural growth .for each 

districts of Assam has been calculated by taking the difference 

of total agrioul tur'al output for two points of time in its pro­

portionate manner .formulated as 1 
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(f,91•0.~1l 
o,e1. t 

.... . ' .... • ••• (7) 

Where r a 'Average annual growth of a particular district, 

0 a total output for base year (1980.1) and, current year 

(1990-1) and. t c::a time (no of years, and in this year t=10). 

ln tact, growth is closely related to the proportion-· 

ate change of crop..yield and crop..area while crop-price can 

b$ considered as constant. Therefore, agricultur~l growth qan 
be compared with calculating the growth ratios qf yield and 

area components of all the crops separately for a particular 

district. The growth ratios Qf croP-area and cro~yield are 

also calculated for Cindingout the causes of sra~l variations ·. 

of agricultural growth patterns e·.,-olVing in the state of Assam. 

The detail discussion regarding the methodological part of gro­

wth ratios of crop..yield and crop•S!"ea are given in th9 concern­

ed chapter. 

Further ·the last research question i1J relatgd to the 

delineation ot sgr1oultural regions for which district is con­

sidered as an ~real unit. Taki~ the value of var!o~s attribut­

es of 8g1"1eul tural ·development, the spatial varianc:e for each 

of the districts a-nd the :formation of homogeneous agricultural 

regio~s are ·delineated by applying statistical ~·chniq_ues. The 

concerned literature and the methods o~ delineating the agricul• 

tural regions are given in the concerned chapter. 
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So fer a.e data c~uectJ.on GJ'lci aHlP.P·'l~ .are concerned, 

the present. r~seo.reb has· ~tiltst~d. ~riad, sourae$ 13f infor-
• • • • :> • ' 

sties, ·area" yield and production of tha principal crops tor 

early 1980s ,and: 1990s have ~~n collect~d f'I\r)m · 'b6sio ilgrt­

.cultural stat.1~ati~s', publ.ish·ad .bY a~ti'«titJ&.:1: t:i~. DJ.ruot-

,. 

!he necesSBrf map~ are collected from ditfere~t sourCe$ 
'· 

like Toposheet and, . ~he Geolog1cCl]. S~y of ~dia, S~.llong. 
< 

R~nfS:ll, temperatu.~ d.ata f:Ollected trom The ttlataorologi.:o~l. 

Centre, . G~1Jhati • 

. Fertilizer, landu~e statistics, ar~e under irrigation, 

agricultural workers .etc. £rom the statistical Hand Book, .As.sam" 

for the year of 198<>-81,1990.91, published by ·the Directorate 

of Bcon.omics and statistics, aovt •. of Jlssam:, '~.a~hati.tt The farm 

harvesting price.s of principal crops have been collected fro:;~ 

tmJ Hand Book on Market~ne tntell!gence ~ubliahed by Da~artmont 

ot Agriculture. Marltet1ng Section, 4ssam,· Gaubat:i~ 

l)at~ tabulat.ton and, generation of vari~blas for agri­

cultural p~o~uctiV1,ty1 g.rowth <md .tts regtonslisation are diJne., 

manually with ~he help ot ealcula~ora, Tho d1Dtr1ct.~ae auth• 

entic map of lulGam 1G u.oed as base map for :Jhowlng the regional 



-1 18 /-

·.-.· .; 

·p(ltterns of agricultural attributes. The relevent data were 

shown by preparing diagram and graphs~ 

pesign gf the ptesent Studx a 

According to the objectives and research questions ment­

ioned abQve • the whole materia! is ~ranged by putting into six 

chapters. Chapter ~- highliSbts the statements of the problam, 

objeotives 0 research questions, hypotheses,. ow,~ and. data­

b~se, whi.le the Ch.ap·t.er I;t .deals -with geographical .personal! ty 

of tlw .!:~ud.y ara£h: Chspter ,J;tX covers the .a1Jr1cul tural product!-

. ; 'li ty i.e., the land and labo~ prod••cti Vi ty ··Of th19 st·ate which 

are main ati;ributes of .egr1cul tural development.- Ch!lpter IV in• 

eludes the. agricUltural growth. C"napter V has the detailed study 

ot .fJgrieulturnl regions and their character!stics· while the last 

Chapter v:s. :tnc1.ud\9a e.or&cluaiun and main :rinding and some rele­

vant suggestions tor the balanced agricultural development in 1 ta 

l:"~ionaJ. :f.~amG. '.f'hough the main title ot the present piace of re­

sa~aroh is ;(. t.avels o::t Agricul turul Dewlopment in Assam i A Beg­
i .. ona7t J\!:t.nlys1& n, bo~er·1rer, here main emphasis is given to delen­

i"attJ t:h$ ~.gr!.oultw•al regions for the interpreta.ti~n of agricul­

tural ch.e.rac·turis'tics ol the state • titus, in identifying the le­

vel a. ol agricultural devalopmer.rt, the regional app~oach is adopt-

----------------------------
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fbe Study .Ares a 

·wha study El!'ea covers the Assam state as a whole which 

is si tuatecl in the extreme north-eastern part of the country, 

extending from 249 a• N to zt0 56' N. latitudes and 89°42'E. 

to 9~0'E. longitudes. The Assam state ·is surrounded by Bhut-

an Arunachal Pradesh .in the north ; Arunachal Pradesh and Na­

galand in the east J rllanipur and .Mizoram in the south-east· and 

MeghE:l].aya in. the south. The state is bordered by Bangladesh in 

the west and soutb•west ; and by West 8engaJ. in the west. The 

Assam along with other states of North-East lndia,. Viz., Megha­

laya, Nagaland, Manipur, Mizoram, Tripura and Arunach.Bl Pradesh, 

1 s linked \oti th the rest o~ India by a narrow strip of submontane 

region in North Bengal. The total geographical area of the state 

is recorded 78,438 lq.Km •. of which 17,580 Sq.Km area is. under 

reserved forest, 15, 89 Sq.Km. area under barren and uncultivat­

ed land and about 2,485 Sq.Km. area under net sown area. The 

state has total population of 22,294,562 (1991) of tathich male 

pop~ation is 11,579,693 and female· 10,714,869. The population· 

grot'lth rata is +52.44 percent (1~1-91) and density of populat­

ion is· 284 ·per Sq.Km. Sex ratio in the state is 925 females per 

1 ,ooo ma1es._ Literacy rate 5J._42 percent \'lhere male "literacy is 

62•34 percent and female 43,70 oercent (Both excluding the cb11-

clren in the age group o.6). In July 1983 with the creation ot 
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six new d.istri~s and again in 1991 adding more five distr1• 
' ' 

cts from the earlier sub-divisions, the present state of Assam 

comprising total 23 administrative districts of whic~ two 1D 

the hills V~z., Karbi . Angl.ong arui. N.C. Hills and the rest. 21 

districts ln the pl~~. (Fig-2.1). 

Qra t naae ·' Pattem • 

: 'lhe state Assam· .ts · · di-ained. by a inamber of ·rivers, 

water channels and ·water bodies or 'beals • end low-lying swamps 

out of wh1cb the river Brahmaputra and the Barak are the rnain 

rivers. ~ mighty Brahmaputra controls the drainage tsystem 1ft 

the' Brabmapu~a Valley. While the Barak r1 ver controls that of 

the.Barak Valley (Fig-2.2). 

'lhe Qentral .. As~am bill rang$ ln ~ . state forms appro­

Ximately the ~ter$hed for. B~aputra and Meghna Basins. The 
' 

present master slope of tbis,basin finds a gap between,the Shlll­

ong plateau and the Eastern Hlm~lay$s to open in Bangladesh. The 

Brahmaputra riv~r dtscharges about 30,percent,of the total water 

~esourcas of the qo.untry. RJ. ver Brahmaputra is joined by some 

to~ tr1butar1e~ l~ke Subanziri, Jtabharal1, Hanas, Dhansiri on 

~he north l?ank and Dholai, Surhi•DlbiDg, Disang, Itap111-Kalang, 

K~s1•"1nj1ram ·on sc;nl'th ban.k. Most of the r1 vera during the aumm• 

er sea~on (monsoon period) cauaes devastating floods and it dam· .. • . ... 

age a large number of crop fields and it directly effects on the 

yield and pattem o:t crops in the state. The Barak r1 ver and 1 ts 
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tributaries originate in heavy rainfall areas of the fJieghal.aya 

Md Nagaland. bills. So, they also. couses ·n.ood 10 the s.ot~thern 

plains. in the state. The mighty Brahmaputra and the Barak river 

systems have large annual now • In terms of depth flow in metr­

es per hectare 'of the cUltj.vable area;' it is nearly 7 metres 

for the Brahmaputra and 3.18 me-tres for the Barak •. In spite of 

annual flood created by.all .these matn river and its tributaries 

in Assam, they form one qf the most important physical basis of 

agriculture of the ·state • All these streams supply water to the 

agricultural fields, they built up the fertile allUVial soils 

and . the poor country people take the advantage of fishing from 

these ~1vers and frcm the mpre than 18 200 beels.and ~mps scatt• 

ered over botb the river valleys. The areas which covered by the 

beels and swamps are no~ us,ed for agricultural production. Some 

of these are fairly large and deep containing water throughout 

the year, while othe~s are shallow and turn into mfl4cly puddle 

during the dry seasono 

(Taher 1978 ). 

In the broad sense of view the geological structure 

in the state of Assam treasures a ~-ide age range, r1gbt from 

the Archean to Recent 88E:lt obviously has undergone diversif'ied · 

nature depending on parent materials, pbysiograpbieal Conditions· 

and climatic conditions to which it was subjected~ T-ne geolo• 

gical formations in the state forme the following groups a 
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( 1 ) • ··The Archaean group comprising on metamorphic complex 

of gneisses and schists with younger ec1d/basic intr~ 

s1ves. This group of geological structure founds 1n the 

north and south banks of the Brahmaputra river. 

·2. The precambrian group consisting of quertmi tes and phyw 

llt tes ~atricted to·. the northern part of the North cach­

er··IUll~ • 
. · .. 

The· lower Tertiary a~elf sediments of the Jaintia group 
.. . .. ( . . 

extending along the geosynclinal Disang Group over the 

parta o:t the North Cacbar hills. 

4. The Upper Tertiary · (oligo-111o-ftiocene) shelf and geo-
. ' 

synclinal sediments co~ring the North Cachar hills, the 

bills of Cachar district· in the Surma Valley and the mar­

gins of the Sibsagar and- Dibrugarh districts. . . .. 

5. Unclassified older anct Newer. allUVium (~ernary depo­

sits) comprising- high level of terraees, the rsd bank soil 

and the Recent allUVial deposits of the ~ahmaputra and 

Surma Valleys .•. 

The Archaean and Precambrian are confined to the Karbi.., 

Anglong, northern parts of North Cachar Hills, eastern part of 

Nagaon district, the so\lthem border of Qoal.para and Kamrup dis-. 
-· 

.tricts and over the isolated inselbergs in the Brahmaputra vall• 

ey. !be tertiary sediments resting over the weathered platforms 
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of the Archaean group. The geosynclinal facies (Disang group) 

are restricted to the s~trth of Hali'long-Disang Thrust in the 

centr~ part of North Cachar Hills upto the head waters of Dh­

ansiri• The T~pam group of rocks exposed in many areas in the 

f;:a~bar district and in Digboi region. The sand stones of this 

group ~sociated with fragmentS o~ semi-silici~ied and sim1• 

carboaised fos~ll wood and minor seams o~ lignite are exposed 

in the Subansiri river section in Lakhimp~ district and the 

Bharal1 river in Darrang district. 

the Brahmaputra Valley, developed during tha Quarter­

nary period of allUViation of the foreland depresaicn 1n bet­

ween the Himalayan or'OgenJ.,c bal t &nd the mess if of the Sbillong 

plateau. In the northern bank the alluvial terrain presents o 

stepped sequence of three to tour geomorphic 1;1urfaces • . each sur­

face having steep slope near the mountain front and a very gen• 

tle gradient near the Brahmaputra corresponding respectively to 

the piedmont and the nood plain. 

Climate I 

fb climate::. fairtorl8 are very much responsible for the 

agrieul tural growth and its· development. In general, the main 

Cbf1ra~ter of climate of the s~te is rele.t1vely cool, extreme 

humid, heavy ~ainfall in summer aeaso~ and winter is dry.· The 

mean arm~. temperature varies Krom maxim~ ,0,21° c. to mini• 

m~ 18. 74°c-. The mean annual rainfall is recorded more than 



Table 2.1 : Temperature, Rainfall And Humidity for Some Selected Centres (1986- 91) 

Name of the 
Annual ~ean Temp. 

Annual Total Averaqe Humidity (in Cl 
Station ------------------------------ Rainfall (in-/.) 

AYeril•]e Max. Min. (in mm) 

·i. Chaparmukh (Nagaon) 24.83. 28.66 21.0 2790 84 

2. Dhubri (Rupsil 23.79 3~.08 15.5 3-197 83. 

3. Dibrugarh 24.10 30.80 17.4 2832 82 

4. Gauhati 24.65 29.30 20.0 1763 83 

5. Lumaing (Nagaon) ~.65 3·1.50 ·15.8 ·1248 8·1 

6. Najba.t 24.65 3-1.30 18.0 2053 82 

7. N.Lakhirnpur 24.89 29.88 ·19. 9 3228 82 

B. Silchar 24.00 27.90 20. ·j 3083 8·1 

9. Tezpur 25.75 30.50 21.0 2083 83 

Source: Statistical Hand Book, Assam. 



2475 mm during the period of 1986-91, and the mean relative· 

humidity 8? percent~ Due to the longltudi~al shape of the 

state, it has regional variations in the climatic conditions. 

The upper part of lhe Brahmapu-tra Valley like in Dibrugarh, 

Lrakh!mpur and Sibsagar and 11) the lower part like Ooalp~a, . . . 
Cachar (in ~k valley) r~ce1 ve very heayY · ra!n.tal:t. • Kamrup • 

Oerrang, Nagaon Qnd K.Anglong receive comparatively less amount 

of rainfall. More than 70 percent of the total annual rainfall 
• 

are comf!mld to thG months ot June, .. July and August, whereas 

th& month of December, January and February ~ almost dry• As 

a restal t t.here are two crop s~a.scrlS 1 ( 1 ) Kharif ('l'tle en.mnnar · · 

stt~orl) and (2) Rabi (The winter season). · r~.r~o"'ter •· according 

to tM matsorologioal dapartmell't of 4:\sa~, ·the annual variat-

ion have ba·en shO\m 'by d·ividing it into fot1r seasona which has 

a great Wluanoe on the agr1culttn•al eycle in the. state. They 

ara (1) Pre-M0113oon (Marc~April), (2) l'Ionsoon (lane-Septan1ber ), · 

(3) Retreating lilonsQon (8epte~ber-November'~i) ~~ (4) Dry winter 

.(N(}vem~er-February ), No doubt, . there is a close relation between 

climatic conditions and ~ricultural grol~h and development in 

the sta'ba uf Assam. 

~a Climatic conditions of the state are al~o mostly 

responsible for t~ soil forming processes. It is impol"tant in 

respect o:t 1 ts colour, texture, compos! tiotl, consistency arld 
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Table 2.2 I t·7onthly Mean Temperature and 

· Rainfall for some selected 
centres (1986-91) · 

:..£ 
(Temp.in •c and Rainfall in mm) 

Name of J 
'• 

~he stations 
F 'II A ; II _.,. , <J iA .s .;'() ;rf D 

Chepar- Temp 17.8 18.3 20.7 22.0 26.0 29.0 30~5 30.5 280 250 22.5 1S.5 
mukb 

Rupsi 

··D1br\lct 
garb 

·Rainfall 

Temp 
Rainfall 

.. '1~ .. -o 
16 •. 5 
16 

20.0 

18.0 
15 

16.00 390.0 150 
" 

22.0 24.0 25.5 
25 ~?_~Q; 230 

511 385. 500. 640 300 20 21.0 

27.5 29.5 28.5 28~5 24.0 21.5 16•0 
800 625 425 490 235 35 15 

Temp:~ 16.5 19 •. 0 21.5 24.0 25.5 28.5 29.0 Z7 .7 28.0 23.5 20.5 17;0 
~~p~~rr~ 12 . 6s 75 2oo 3oo 6so .. 615 415 sso 1oo 5 4o 

Gauhat~ Temp 17.5 19.5 22.5 24.5 26.5 29.5 30.0 29.5 28.0 24.5 22.5 19.0 
Rainfal.l' 9 ..... ·~-14 55 2240 215 200 395 175 150 210 5 4. 

~umding Temp . 13.5 17.5 19.0 21.5 24.5 27.5 · 3o.o .-29o:_a.J~ 27 t!5 2l..O 19.0 · 15.5 
· ~fR:.titfi:H: 4 20 so 2oo 210 305 40o ·-.~'230 205 19o 3 10 . --- --~---~--

. Najl)at ·Temp 19.0 21.0 22.0 24.5 27 .o. 30.0 30.5 29.0 28.5 25.0 20.0 19.5 
Rain£all 12 35 40 190 245 205 450 415 395 95 20 25 

t~.Lakhim-Temp 17.0 18.5 21.5 23.5 26.0 28.0 29.5 29.0 Z7 .o 23.5 20.0 18.5 
our Rainfall 40 70 75· __ 2_0_Q__ __ _305 ___ 680__ 590. 315 __ 400..:L5 .aQ 30 

'Silchar Temp 1e.o 19.,0 22•5 24.0 26.5 29.5 3o.o 29.5 Z7 .• 5 24.o 21.5 18.5 

Tezpur 

Rainfall 15 50 140 300 350 650 690 450 400 200 40 50 

Temp 17.5 19.0 20.0 
Rainfall 10 30 50 

23.5 25.5 28.5 28.5 29.5 26.5 22.0 20.5 18.0 
150 250 275 300 200 250 210 150 15 
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humus content ln the soil. The ~ve~age amount of rainfall 

is abou't 2527 .mm ~1991) and the rainy days is about 140 

days in the state. Th~ average maxim~ and minimum temper- . . 
attu-e ir• the sta~e is 35.7°C. and 17 .a0 c. respectively ~d 

in June and July months, temperature reaehed the highest 

while January is the coldest month of tbe year. 

'lhe. ul.luvial soils ·mainly in the floo~plain areas 

of ~e state is less s.cid.t.o end clayey. to s&Ddy loam in text­

UN. l'n t..h.e· north b~ midtUe pl,ain GG.re&.s ot the· state viz., 

D~, f'~p, ~rrallg· and Lakhimpur and 1:n the ll&l'T·OW pat­

ehea along t~he sotrt;hern m~ttrsin of th~ s.outh be~nk tiicidle plain 

from Oo11J.~~a to Dibruga!·h tt."t: &l.lu.v1a~l .s~iln are found and· 

it ls du.a to the excessive rainfall in these resions. A wide 

variety ot crops such a~ rice, wteat 0 sugarcane, bannana,jute, 

ollseeds, pul.ses, tobacco and vegetables grow ·wall in allUVial. 

soils. 

. 
The soil has a great significance 1Ji 1 ts geoiogical 

structure and landscnpe neology nnd it forms Ol';l the basis of 

. which all the planning of agriculture and forestry could be 

prepared in a systematic manner. Depending on the soil resour­

ces and 1 ts charact~r tha types of cro,ps, 'the system of farm-
' . 

!ng and the nature of practices all to be consid~r~d. The 
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climatic conditions and the" geological structure of an area 

are the important factors of the soil forming processes. And 

the vegetation· also'· provides the humus content and the soil 

fertility status. The soil. groups which have got strategic 

significance in the present day land utilization, the soils 

ot Assam may be classified into Zonal and Azonal· (Based on 

the Russain system) depending upon· soil genesis. 

1. Rl.d.er Al.l.uVia1 Sq1~ a ··These are developed almost en­

tirely in Cacbar district and is light grey to dark grey in 

colour. These soils are practically unaltered alluVium repres­

enting sand, salt and humus rich clay depending on land form 

components. 

2 •. fied Loamy Soil a These red' loamy soils are developed in 

the entire Karbi-Anglong district, parts of North Cachar Hills 

and a little fringe in the northern border of North Lakhimpur 

district. These are deep red loamy soils with clay rich latasol 

profile. 

3. Jied and Yellow Soil i In the low level terrace, red yellow 

to brick red soil, restricted mainly in the northern border of 

the N.c. Hills. They are clayey plastic latasol with sediment­

ary structures~-- and the textures tot$11y obliterated ill the sol-

wn. 
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4. · J4fter1tic Soil 1 The forested ar:ld lateritic soils are 

brick red to browish red in colour. These are developecJ, in 

. the vicinity of Halblong in N.C. Hills district, southern 

parts of Kamrup and Nagaon districts. 

5. New Alluyi!ll SoU a These s~ils are developed along the 

vast places of Brat.anaputra _basin. They are yellow to yellowish 
. . 

grey in colour and are tmal tared alluvium which represents sand, 

silt and humus rich. The soil PH is generally feebly alkaline 

excepting bog soils •. 

6. Tarat §oil a The soil group representi.ng .Bbabar and Tarat 

fall in this sub-division. These are brownish grey soil and are 
I ' 

mainly constituted of sand with very little clay. These soil 

groups are _generally slightly alkaline to acidic • 

.. . 0t all the soils mentioned above, the alluvial soils 

tound throughout the Brahmaputra Valley is the most fertile 
' . 

and useful for ag:ricultt.Wal purp_oses. Again, the._lateritessoils 

are deficient in ~itrogen, potash, phosphoric -cid and lime but 

very respon~i ve to n1 trc&en ~nd _ph(isphate $ltd so this· soil is 

favourable for good crops. 

Xegetatton and s911s a 
'. 

!be state Assam having fertile soil,- humid climatic 

C)ondi tiona and 1 ts _ favol.lr8ble topography support the growth 

of abundent vegetion. The state has a total area of 21522.60 Sfi.Km 

'!,•' 
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of land under forest 1n 1989-90 which is increased a little 

~pto 21684.52 Sq.Km. of land in 1991~92. The total increase 

of forest land during this people is about 162.Sq.Km. area. 

The areas like Silchar (1680 Km2 J, K.Anglong (1118 Km2 ) and 

and West K. Anglong (1026,2 ) o~ the state occupy the high­

est area under forest. The soil in those areas are rich in . . . .· . 

mineral contents. And the areas like Hamrea (105 &m2 ), Coal• 

para (385 Km2 ) and Domdoma . (434 Km2 ) cover the lowest area 

under forest •. Botanically pgeta'Uons in the state are as tro­

picai evergreen forest, Savannah type and miscellaneous fore~t 

etc •. 

Assam may be divided into three physiographic divisions 

( 1 ) The Brahmaputra Valley. (iS. ) The Barak Valley (or Cechar) 

Valley and (iii) The Hills Region (Fig-2.!J). 

fhe Brahmaputra Valley which is an alluvial plain cov­

ers 725 m:n. long and eo mn. broad on the average and consists 

of an area ot 56,339 Sq.Km. The 8rahmaputra Valley represents 

about 72 percent of the total area of tbe state. The river Br­

ahmap\ltra has innumerable tributaries by wbibh 1 t deposited new 

and old alluvium in the plains. The general gradient of the va­

lley is from north-east to ~m.rth•west i.e. from Sadiya to Dhubr1. 

The river BrabmaputJ-a to its long gradient areas formed a number 

of river islands called 'Chaparis' or 1charst. 
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Physiograph1cally, the l~d s~face of the Brahmaputra 

valley;may.be sub-~vided into five distinct sub-divisions 
,. .. . .. ·t 

which run almost parallee t9 the main river. Tbey are- (1) 
. . . 

the northern foot hill zon9, (2)the middle' pi'Si~ of' the ·,. 
• • ' j • '. ,·' ~ :;o: ' . • . 

north bank., (3) the acti\·~j nooct plain and (~lands', (4) 
~ ' 

the midd1e plain o~ ~h~ .south . bank and · (§)the southern foot 
•' 

hill zone (Tahe~ 19'75). 

The Jk\rq (l •. e~ cal.l.~d Cach~) Y811ey which is about , . 

100 Km. long b-om the east to the west and 70 Km. wide from 
. . . ' . . 

morth to south covers an area of 6,962 Sq.Km. Thls Barak Va-
, 

lley or C&char plain lies to the south of the Meghalaya plat­

eau and is created by both erosional and depositional actiVit­

ies by the river Barak and its different tributaries. The lm-

.. po~t cba;racter of this plain 1s that· it is closed by hills 

on 1 t' e three sides while only tow~cts the west is open to. the 
. i 

Sylbet district of Bangladesh. The aradieht of the Cschar plain 

is very low and consequently, it is covered with a network of 

sluggish streams and sau~er • like depressions and Silchar is 
• 

' . 
only 26.5 metres high abOve mean sea ·level (Administrative 

Report). A n~ber of-isolated hillock~ are found in this phy­

siographic divisions knows as 1tilas' in lo681 term.· J)l.te to 

the ~luvial deposits .in the central part around Silohar town 

end to the western part, this part is rich in rice-belt~ 

· The hill .division of Assam. state compr~sec1 Karb1 and 

N.c. Hills covering an,a~ea of 15,322 SQ .• ~. It is further 

d1Vic1ec1 into three sub-divisions, Viz., the Karb1 Hills, :.----~ 



Table 2.3:Population of Assam (1901 - 1991) 

Year Population Decade Percentage 
Vari~tion of population of Decade Variation 

--------------------------------------------------------------------
1901 3,289 

1911 3,848 +558 +16.99 

1921 4,636 +788 +16.99 

1931 5,560 +923 +20.48 

1941 6,694 + 1,134 +20.40 

1951 8,028 + 1,334 +19.93 

1961 10,837 + 2,808 +34.98 

1971 14,625 +3,787 +34.95 

1981 

* 1991 22,294 +7,669 +52.44 
--------------------------------------------------------------------

* Two decades figure 
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the ~en hills and. th~ N:.e. hills. Xn all these bill divi­

sions • .jbum' cultivation practiced by the hill -tribes. 

f:opulatioa St£ucturn, (Aa. a, ResoW"ce) i 

Indian· egric~ ture is labol.lr dominent and hence the 
' 

role· o1 man ·in"agricultural production is directly related 

w.'ld has a great impprtance. b~cause he himself is engaged iD 

agriculture in ditferen~ forms. The-· 4saam st~ds a total po-

. puln·tiot:l, of 22, 294., 562 ~raons ( 1991 censUs) • 
0 

The . growth 
' . 

rate of population is 52.44-percent (1971•91). 

In Assam, the-1981 census could not be ~onducted dUe 
to the Wlfavourable si t~tion prevailing at thEit ·time. Conse­

q~ently the growth_of population has been shown_ for the per­

iod of 20 years 1e • from_ 19'71 to !991. During these two decad­

e a Assam wintnessed an increase of: 52.'44 percent pver the tot-

. al popUlation in 1971. 

It appears from the Table-2 .'l that the decadal. growth 

rate o:t Assam has shown an abrupt increase during 1951-61 and 

1961·71. But the growth was not so high during t~ people of 

20 yea:-a from 1971 to 1991 compared to the earlier two decad­

es. The Dhemaji district has recorded the highest ·annual grow-
'· 

:th rate{+5e22 perc~t) followed by North _cachar Hills (+3.64· · 

percent) districts. Jorhat district reg1$ter~ the lowest grow­

th rate in 1991 followed by Sibsagar and Dibrugarh districts. 

• Population Atlas for 1991 are provisional 
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Only t~e .tmm$. 1n .Asi.4em ·~(lve crossed the 1,oo,ooo popul• 

ation ma~k~,· D!br.ugarh tmd Silchar Municip01ty bas creased 

this figure for. the first time 1n 1991 census. 

~e. desility of po·,J,·.l$t1on in the state ls 284 persons 

per Sq.J{m (1991) while .,th$ e()rre~pcnd111g .tigu:res ot density 

was 186 persons per $<J.Km (1991 )~ D;l\ubr1 ·district is record• 

~d thf:l highest deas1 ty. (467) followed by Kamrup (457) and 

~imganj (456) •.. ~orth qachar lUlls district has· the lowest 
. ' 

dens! t~ ot pop~ at~ on ('1 ) f'ollow.ed ,by ltarbi-Anglong (63) and 

Dbemaji (14~) districts. ~he sex· ratio is 925 ,females perth-
, . ' 

ousand rQales ·(199.1) whereas 1D 1971 this ratio was 896. High­

est sex ratio recordad 1~ 9calpara district (956) followed by 
l 

Dhubr1 district (951 ). On the oth9rhand, the lowest sex ratio 

r~cor,ded il;l North Cachar H111a district (878) . followed by Kam ... 

l'l.lP district (881.) • ~a 11 ter~cy . rnte !n the state accorcU.ng 
. •' ;• 

'to 1991 cens\lS .is J'E!C~rded.. at 53.42 per.oentwwhloh is slightly 

higher ~han tlle nat!Qn~ average (52.11 percent). ~-this c~­

pos1tion, male are more literate .. (62 .. 34 percent to total. llta;· 
. ~,~r . , '.. ·;· 

erate) tban. female 11ter$tes (4l.7 pereent). 

The total population· of the state is divided into 

wo~.tng populatio.n an4 non.,.working population wbi::t..e the work- -.· 
.· . ·' ; . 

era are classified i~to ntne categories. In the state, the work­

ing :torce. is 31.69 percent (1991) to the total population. 



fable 2.4 t Occupational Structure in Assam 

(Persons in ' 000) 
·.r. 

'Occupational. No.of workers % No.ot % % change 
categories 19'71 workers ( '71~ '91) 

1991 
-

PRIMARY - SECTOR 

1.· Cultivators 2;283 55.90 3,538 50~f17 -5.63 

2. Agri cu,l t~al Labourers 4.os 9.91 g,;o 13•16 -..3.25 

\ 3. ~~~stock,Forestry~ 4,46 10.92 7,65 10•82 ·-0.10 

4. Fish.tng,Hunt.t:ng,plant-
at ion etc. 

4, Mining and Quarrying 14 0.34 42 0~59 +0.25 

~~ONPARY,SECTOR 

t.a. Manufacturing,proces~- 56 1.37 65 0.92 -0~45 
ing, ServifJ1ng nnd 
.l'ep.ar ing in household 
1,.nd.uetry· 

5ibe: Manufacturing, pro'Zeas- 112 2.74 2,15 3.04 +0.30 
ing, Servicing and re• 
paring in other than. 
ho.usehold industry 

:KERTJ!llil_§ECTQR 
. ' 

6·· ·. Construction . 39 0.95 1,09 1~54 +0!'59 

1·. Transport, Communica.t-
ion and Storage 102 2.49 1,73 2.44 -o.o5 

a. Trade and Commerce 231 5.65 4,68 ,. 62 c .• ' +O .• g"l 

9·· other ser•vices !596 9a69 7-,60 10.73 +1.06 
-~~··:·r,.-. 

•, A,oa4 7.065 

- ... 
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Therefore, the non•working population in the state is more than 

two-third share of the total population (Table-2.4). As a result, 

. 1 t ls ciear that the dependency ratio ln the state 1a high. It 

tadicatea that the dependent population (i.e. children and old 

aged persons) which is higher in state has a potential manpower 

which can be utilised 1n near future. 

General J.anduse Pa$terns • 

Lancluse is the reflection of the use of land resources 

for human needs. Therefore, the study of landuse is the integral 

part of acceleration of production processes 1n any areal res­

pect. But land utilization refers to a proper use of land_. It . 

reflects the planning of land categories 1n relation to phys1C8l, 

so.cio-cultural, historical and techno-.economic factors of land. 

Tbere is a general categorisation of landuse which bas 

been adopted by the Oovt. of India for the scientific study of 

land resources. It is adopted on the recommendation ot the stand­

. ing Advisory Committee on statistics, F.A.O. (Memoria 1972 ). Acc­

ording to the classification, total land is classified into nine 

broad categories, viz., forest, Barren and uncultivable lands, 

. Lands put to non-agricultural uses, cultivable waste land, perman­

ent pasture and grazing lands • Land under miscellaneous tree crops 

and groves, current follows and Net Area Sown. 

Collecting data of general landuse categories for early 

70s, 80s and. 90s, the changing landuse patterns in Assam are 



7able 2.5 · : Changing General. Landuse Patterns (197<>-1 to 1-990.1) 

- ......... ~~ 
.. 

Categories 197o-1. 

Area 

Total Geographical 7852 
Area 

1. Fol~est. 2080 

· 2. Land put to Non..-, 768 
agricultural us& 

'· Barren and Cul ti• 1802 
Vlllble land 

Tntal (2 + 3) 2570 

4. Permanent Pasture 234 
ana sx·azing l~nd 

5. t-'dacalluneous tree 226 
cx··ops & groves not 
induded in net sown 
area 

6. Cultivable waste 184 

Total (4+5+6) 644 

7 •. Fallows other than 166 
· current tali~a 

8~ Current !allows 122 
'Total (7+8) 288 

9 '! Net Sown Area 2226 ------------.. ----.. :.......----
A~ea Sown More than 5l~ 
l'b:lce 
Gross croppe-d Area 2774 
{GC.~) 

Area !n ' 000 hectares) . . 

1980.1 

% A1~ea -
7852 

26.49 1984 

9.18 914 

22.94 1541 

32.73 2455 

2.34 

a •. 2o 

2.11 

1 . .,.;;:. ••. "-JJ 

3.6 
26 • .34 

184 

247 

104 

535 

84 

es 
172 

2706 

1990.1:·· 

% Area 16 

7852 

25.26 1904 24.24 

11 •. 64 1015 12.92 

19.62 1220 15.53 

31.26 2235 28.46 

1.32 

6,.81 

1.06 

1.12 
2.19 

;4 .• 46 

13~ 1.73 

.. 

234 2.98 

98 -:.24 

468 5.96 

76 0.96 

80 <h01 
156 '1.98 

3()10 39.09 

6 .• '¥7 754 9.60 952 12_.12 

35.32 3460 44.06 4022 51.22 
~__..._,l'i __ ';'AWr_.,. 1 .... .._.,.ow:~-----·-· _______ ,.. ________________ _ 

'Source a Data Collected from The Dil'~ctorate of Econ.c!.!lics· and 
S1~at1st1cs, Govt. of A.9sam and Statistical Hand Book, 
1992ct.-
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interpreted here (Table-2.5). It could be helpful tor under­

standing the processes of agricultural landuse. From the table 

1 t has been clear that the net area sown has increased :from 

2226 thousand hectares (28,34 percentt in 1.970.71 to 3C110 th-

oUS811d hectares (39.09 percent) in 1990.1 ill the state. This 

., increase in NSA (10.75 percent during 20 years) has supported 

by decreasing 1n forest and waste land areas. During this two 

decades the .forest land decreased by 176 thouaand hectare (2.25 
. . ' . . ' 

. percent) .and. the·. waste land area· decreased by 86 thousand hect­

ares (1.10 .p~rcentl,. Bu-t this increase in NSA still.have to com­

pete the rate of. population ·increase 1n the state which was 

17~49 percent-during last two decades. 

During last two decades i.t has been observed that the 

land put in non-agricultur~l use increased about 3.14 percent 

to the total geographical area ~~ the state while the barren 

and cultivable land has decreas~d to 7.41 percent. Therefore, 

~otal decrease. shown by those ~~ categories of landuse is 4.27 
. .. . . 

percent. The land put into the 4,5 and 6 number categories de· 

crease~ by 2.24 percent while ~tegory·5 bas increased a little 

bit (0.11 percent) during 1970..1 to 1990.:.1. The lands, under 

fallow ~tegory a other than current fallows and current fallows 

both, bas decreasec1 by 1.62 percent. It is interesting to note 

here that if the cultivable waste lands and total tallow lands 

are added to the present net sown area, then the total area 

available to cUltivatiOn. ·woUld be 3324 thous~d hectares(42.33 

. percent). Cultivation, therefore, can be extended to about 254 

thousand hactares of lands adding to that of NSA and it adequate 
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facilities are proVided .to .. such lan,ds that constitutes 3.22 

perc;ent of t~ total land. area of the state •. 

Dlle to the pressure of agric.~tural population on 

cul t1 va•le land, it . is observed an increase in the area sown 

more than once,. The ,.arf3~ . sown more than once was only 548 

thousand hectares ·in 1970.1 '1h1ch has increaae.d to 952 thous• 

$114 hectares in 1990-1 (5,15 percent), thus, cropping intensity 

is increaSing gradually' Assam as the agrieul tural dominant st­

ate, the Qul tivable .area has particular· importance •. lJ} the world 

as a wholeo tbe '.total agricultural. land is 32 percent of the 

t.otal geographical area and the corresponding figure for India 

is SO percent. (AgricultUre in Brief, 197Gl. 

In c~se' of .forest area 1·t can 'be mentioned t}lat the 

" National Forest Policy of India • laid down that at least 

third· (33~3 percent) of the total geographical area of a region 

should be under forest.: On account of this, Assam covers only 

24,:24 perce~t area ( 1991 ) under forest which is still less of 

about 9~06 percent to touch of that particular limit so that it 

can maintain the ecological balance of the state. 

!J=ansnsrt and Communicat~oJl a 

.,fhough the transport and communication are not the 

resource directly related to agricultural practices,. yet, they 

are indispensable infrastructure for the development of agricul­

ture •. Assam's main produces- tea,jute,petroleum,timber etc. are 



dependent on market s~ tuated outs!d~ Assam. On the other ·.band, 

other produces like clotht wheat, salt, sug~r, pul~es, edible 

oil8 fottwear, drugs and medicines, iron, cement, C.I. sheet~ . 

stationeries etc. Assam bas to import •. The bottle-neck facili­

ty of transport ~and comm~1ca·t1on there is a great. scar~! ty of 

essential commodities and hence the cost.of.l!~ng is much high• 

er ·in Assam· then the other state. of the country. The trl!lnapo~t 

and communication .indirectly related to tthe ; cropping pa~terns, 

cropoayield and mobility .. of surplus production and labour also, 

.. 
~~ -

'rhe road system in Assam is very important· as it has · 

strategic and economic significance and also the main link to 

the neighbouring states. Extension of road' tra&sport yet to be 

done to the rural areas which is essential for agricultural de­

velopment. The total lenght of road (P.w.D.) in Assam was 29,035 
• Km in the year 1988-a9 and it increased to 30,086 Km in 1989-90. 

According' to 1991 census the surfaced road lenghts is 6,839 Km., 
gravelled 22,223 KID and 1,024 Km is earthen road. Considering 

the' surfaced road dens! ty in Assam 1 t · has been found that in the 

lpwer part of Assam (including Dhubri, Kokra.jhar, Goalpara and 

Bongatgaon dis~ricts).The surfaced road density ·1s 0.09 Km/Sq Km 

ot.area while in middle part this density is a little bit more 

(0.10 Km/Sq.~). In upper ASsam region the surfaced road density 

is 0.10 &n/Sq.&p and 1n ~ak _Valley it is only o.o6 Km/Sq.Km of 

area~ Air transport also. plays an important· role 1n the trans­

port syst;enl of the . state • SiX aerodroms in As·sam connect the st-

• ate with ~~cutta regularly by the Indian Airlines Corporation. 

o Economic Survey, Assam, 1975-76, op.cit. P.37. 
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As the air transport 1S too cosUy, it is not directly 1nflu• 

ence on agriculture 1n Assam. Moreover, the river Brahmaputra 

with its innumerable tributaries has a great scop for- the de-
. ' 

velopment inland. water transport system. However, the imple-

mentation of the prog.ramme suggested by .the Bhagavati Commiss­

ion set up by the Govt. of -India is essential for .full utU1-

·•• sat1on of the river route potentials of Assam. 

In the end, it can be concluded that the physical cond­

~ tiona of the state are favourable tor the growth and develOP­

ment of agricultural activities. However, the attributes of 

agricultural development are observed weak. Before finding out 

the causes of these unartienlated processes of development, we 

should tu~ to the interpretation of areal patte~s ot these 

components of agrioul tural systems. 

** Das• l4.P.1• 'Peasyt AgQ.culture in Assam!, 1980,. p.S.3. 
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In the previous chapter, the geographical personal! ty 

of the Assam state has been discussed 1n relation to the eg .. 

ricul tural attributes. 46ricul ttaral product! V1 ty is one of 

the main component . of agricultural development~ In.tact, agri-
' cultural productivity is a relative term which, refers to the 

agricultural production. in relatiqn to the production factors 

basically associated with land and labour. In physical term, 

$gricultural productivity is assessed by taking into account 

the total agricultural production (or output as in money term) 

p~r unit ot arable land because land is a pi~ce of resources 

and the intensity of the.se resources a~ influenced by the phy­

sical as well a~ tecbno-economic factors of land. Therefore, 

tbe agricultural geographers, namely, Bhatia (1969), Stamp(1950), 

Sati (1960) and others conceived and defined lartd productivity 

as agricultural productivity~. Indeed, productivity can also be 

measured with respect tc agr~cultural labour force because it 

is also an important factor of agricultural. production~ Oener. 

ally, economists de.f1nedlt a:s labour productivity (Bhalla and 

fyagl 1989, Thakur 198'7 )~;:- fha st!.ldy o£ labour product1v1 ty is 

also equally important especially in the lnciian conditions. In 

the agricultural conditions of the Assam state where the entire 

operational systems of !8gricultural production are labot.JJ'!o!Hlsed, 

The, enbancem~nt of labour productivity has become an important 

aspect of agricultural development and planning~; Th11a, labour 



.. ~ 

-1 38 ,_ 

productivity determines the. standard of living, e9onom1c stand­

ard and rate of earning of the rural masses of the state • In 

the present .chapter, · land ana labour product1v1 ties which are 

the main aspects of agricultural productivity ~nd refers to the 

working processes in the agricultural $ystems would be studied 

wlth res·pe-ct to the it;" regional di~ensiona 1 so that the causes 

of tlle1r areal variations and temporal changes .may be interpr­

eted for the belaneed agricultural development. 

So far ea the assessment of land and labour productivity 

1a concerned, the liter,ature rev'iew and productivity measure­

: menta bave already been included in detail in the metbodolog1• 

· cal section of the Cbaptor-I. However, a brief background of 

the measurements is required for the logica~ discussions. Ace• 

ording to equation (4) • sin~ land. prod'-tot1vi ty is the ratio 

between two attributes of agricultural production system a ag­

ricultural putput anci cultivated land. as O/A• the level of land 

productivity is positively related ·to the total output becauae 

it is the numerator of productiVity fraction and is negatively 

related to tile size of cUl. ti vated land. The same tact can be 

stated 1ft the way that the areas of higher level GZ agricultur-, 

al output may nave very high levels of land productivity ~d the 

areas of higher magnitude of cultivated land may have lower level 

of land productivity. But. it may not be true to all the cases 

because land.productiv!ty 1s the ratio. 

Furttler more, labot~r productivity is the ratio of agri-
. ( . 

cultural output with tho total labour force etnployed in EJgr1cul-

ture.l production proeessss (equat1on.5). While spliting the 
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labour productivity equation into components, it is found 

that it is the product of two major attributes of agricul­

tural systems, namely, the land productivity and cultivat­

ed land per unit of labour force employed in the production 

activities (0/A), (A/L). Thus cultivated land per person of 

~ricultural labour force is less than 1.0 hectare, then the 

labour productivity per person must be lesser than the land 

productiVity in a particular area and vice-versa. Therefore, 

it may be predicted that the areas of high labour intensity 

would have low levels of labour product~vity. These facts are 

tested here empirically for finding the causes of their areal 

variations •. 

A. Land ProductiyitJ{I 

For the assessment of land productivity levels, the 

output of 19 principal crops bas been calculated and aggre­

gated with the hilp of equation (3) •.. On the other hand, total 

GCA, though it includes farming intensity which is very low 

1n the study area has been taken into account for each and 

every district of the state. After measuring the land producti­

vity levels of each wtit (i.e •. district) for two points of 

time, 198o-81 and 1990.91, the total areal. units of the state 

have been distinguished into four categories· of same class in• ,. 

terval •.. They are as a 
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( 1 ) High land productivity (Above Rs. 6000) 1 

(2) Medit~n productivity (Rs. 400o-6ooo), (3) Low productivity 

(Rs• 20oo-4000), (4) Very low productivity levels (Betiw~:fts.2000). 

The areal extent. of the~e categories_would be able to e~laln 

· tbe land product! vi ty patterns which are interpreted in the fo-
-.. .. "! 

llowing manner-~-

·(a) Land Productiyity Patterns (1980.1 )a 

• • 6-

Comparing the distributional patterns. of land product! vi ty 

i.e •. agric~tural. output per hectare of cultivated land for 

198o-81 (Table• 3:~ 1 ) 1 t seems that there are only seven distri­

cts of high land pro<S:uctivity ·class which covers 34.74 percent . . 

(1030540 ha) of the total cultivated area 1n the state. 'lhese 

high land product! vi ty areas ~re situated 1n the Upper Assam 

except Karbi Anglong district~.- Here,_ in these most of the ereas 

with fertile allavial. soils,_ the agricultural. out pat per beet- . 

are of land is re()orded highl· The medium product! V11;y class caa~.~> 

4000 to 6000) includes 6 districts incorporating 21~~38 percent 

( 634335 . ha) of tote]. cQl. ti vated iand in the statere.x· These d.istri .. 

ots of medium land produot~v~ty scattered in entire state having 

low . to medium fert~li ty oondi tiona of the soil:•. The low land pro­

ducrtivity class (Rs •. 3000 to _4000). incorporates 31<:i.13 percent. 

(94137.8 ha) of total. cultivated land during 1980s, •. It includes . ~ 

total 7 districts., These districts mostly situated in the west­

ern part, north and south-east parts, of the state:~; In ihe very 

low productivity class (Rs!. below 2000) which incorporates only 



~a~le 3.1 : Levels, No.of districts.and Area under various 
categories of Land Pr9duct1v1ty 

(1980-81) 

. . . . 

froductivity Total 
· ~tegories ,lks/ha) No • of 

· · Distri-
cts 

1' High(above Rs. 7 
6000) 

2~p Medium(4000-6000) 6 

3, Low (2000~4000) 7 

4. Very (below·2ooo) 3 
Low 

.'' 

· .. ! 

Tota]. 

1030540 

~34335 

941378 

360145 

2966398 

(Area in hectare) 

Area 

21!38 

~-.· /~4 7 .. 
<~ ..... -···· J 

12.14 

Table 3.2 1 Levels,' No.o.f districts and Area under .various :· 
categories of Land Productivity (199D-1) 

(Area in ha) 

Total ·.Area Product.! vi ty 
Categories 
(Rs/ha) No.of+---~------------------~~------------distr-

1 ~ .tigh(above 

Rs.6ooo) 

2. Medium(4ooo-
6000) 

icts 

6 

9 

3. Low (2ooo-4ooo) 4 

4. Very(below ~000)4 

Low 

Total 

1(177429 

1413098 

522045 

317487 

3330059 

32.35 

42.43 

15.67 

9.53 
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3 districts covering only 12.14 percent (360145 ba) of culti­

vated land. One district is situated in Brahmaputra valley 

while other two districts namely Cachar and Karimganj situat­

ed tn the Barak valley region. 

(b > Jeod PradqgtiJ!.tv Patterns < 19~1 > • 

The distributional patterns of land product! v1 ty during· 
" 

19~1 which are shown in Table-3.2 depict that there were 6 
} . . . . 

di~tricts 1n the high lan~ productivity class· incorporating 
. . 

32!35 percent (1077429 ba,) of total cultivated land in the state. 

These districts are situated in the Brahmaputra Valley where 
\) ' I ' 

the soil fertility for ~ricultural production is. favourable and 

climatic conditiops are also condusive to accelerate agricultur­

al ~1!--!!~t_~~~rocesses ~ . Tbe medium land pr~ducti v1 ty class in­

cludes the maximum number of districts that are nine in number 

which incorporate 42.43 percent (1413098 hEl) of total cultivated 

~and. They are dispersed in upper and lower parts of Brahmaputra 

valley excluding cachar district wh~ch is located in Barak Vall• 

ey area. The low and very low larid product! vi ty c,la,sses include 

very low percentage of total cultivated area, i.e., 15.67 and 

9.53 percents respectively., Both the low and very low producti­

vity classes tQgether include-S districts which are located in 

Brahmaputra as well as Barak valley region of the state. 

(c) Chanses J.n hand ProductivitY Patterm! (1980.01 to 1990..1) 

Changing patternS ·Of land productivity are shown by 

calculating the difference of percentage share of the area from 
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1able 3~3 1 Annual Average Cha~e of Area in various Land 
Productivity Categories (1980.1 to 199D-1) 

. ' ' 

· ·· ProdU9ti vi ty 
Cate~ories 

(R~/tJa) 

Perce~e sbcuoe in 
Total Area 

198Q-1 199D-1 

Changes in % of 
areal share 

. '' : .. · 
. 1-' 

1-~ ~igh (~bove 6000) 34.74 

2. Medium(4ooo-6ooo) 21.38 42.43 21.08 

3. Low -(200-4000) 31.73 '15.67 •16.06 

4. Very ._.(below 2000) 12.14 
. ~ . . . 

-- ~ .... ~. ··-··. 

'':• ''' '. 

Productivity Total No.of Area 
Ca~egories districts 
; (~s/worker) I Total % 

''1' High (above. 6ooo). 7 954.465 32~18 

:2. ·Medium (400~6000) · 4 694680 '23'~42 

3e -X,.OW (2000-4000) ' 8 811993 27e37 
-'4• "Very Low(bel~w 2000) 4 ~05260 17.03 

·2966398 
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1980.1 to 1990.1• Table-3.3, shows that ~here ~s an·:Jnc~3se 
" 

of about 21.0 parcen1: o~ proportionate areal si:tare in the m~ci-

ium land productiv1.ty category while the change in low, very 
' . 

low and even high productivity categories are recorded negat­

ive. It means there is a transformation.from low productiVity 
- • ' j • • 

to medium productivity •. As a result the areal .Patterns of land 

productivity ln 1990-1 are uniform rather than the production 

pat~rns ·of 1980..1. For example, ,the areas of lower Brahmaputra 

valley which ~re tollowlng low productiVity are now increased 

t~elr levels of, land productivity and come Wlder the medium cat-
' 

egory (Plg•3•1). 

(B) Jabour ptgdu.qti vi tx 1 

S~1arly, the labo~ productivity levels for each 

areal unit of the As~~ ~tate are. assessed by diViding the 

fig~s of total tilgl'"icu.l tural output by total agrtcul tural la­

bour fQrce (c~tiv@tors and agricultural la~ourer~) _for 1980-t 

a,~d 199~1 •. Here, also the 23 districts ·are clas~ified into 4 

~~gories fdr s~owlng the areal variations in the-level of la• 

bour productiVity._ S~nce l~bour productivity reflects the stand­

ard of living. of agricultural workors,. the ef.fect of absolqte 
' • I 

rl~e of agricultural force and the degree o£ labour absorption 

capac! ty of agricultural sector (Bhalla and Alagh 1983, Thakur 
'' I ' 

1987);. there is therefore a need of ~der$tanding the ~g1onal 

· patterns of labour productivity anti changes therein~~,. !hey are 
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Table 3.5 : Levels, llo of districts and Area w1tier various cate• 
gories of Labour Productivity (199o-1) 

(Area in hectare) 

Productivity Total No. Area 
Categories of dis-
(Rs/Worker) triots Total %· ... ·• 

1. High(above 6000) 7 988823 29.69 
-. -

2~ Medium(4ooo-6ooo) 10 1590246 47.75 
{ 
[. 

3. Low (200o-.4000) 5 627105 18.83 

J . Very Low(below q. 
2000) 1 123885 3.72 

3330059 

--------------------M---·---------------~-UHO ______ l_A~,----------

Tabla 3.·6 2 Average Annual 6ha.nge of Area in Various Labour 
Productivity Categories (1980.1 to 199o-1) 

(Area tn ba) 
· •. -·-"'"•"' ...... .._ ~· .··1'.r-..- ...... ·---·--~~ ..... ~..__ __ .ll ______ _ 

Productivity 
Categories 
(Rs/\'lorker) 

1. High(above 
. 6000) 

2. Medlum(4ooo-
6000) 

Percentage share in 
Total Area 

198G-1 1990.1 

32.18 29.'69 

23.42 47.75 

3. Low (2000-'+000) 27.37 18.83 

4. Very(below 2000) 17.03 3~12 

:.b'm:age Annual Change 
of area in Percentage 
198o-1 to.-;,199o-1 

-2.49 

24.33 

-8.54 

-13o 31 
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interpreted in th~ following way. 

(a) lgabom: Productiyity Patterns (1980=1) I 

Labour productivity pattern tor 1980.1 reveals that 

the high productivity class consists o~ 1 districts of Assam 

state located in Upper Brahmaputra valley region. fhese high 

lal;)our p:roducti Vi ty districts 1n the state incorporate about 

32.20 percent (954465 ha) of total cultivated lands. '1'he medi~ 

wn l$bour productivity class, comprlaing 4 districts which in­

corporated 23.42 percent (694660 ha) of total cul.t.ivated land 

of the state, includes in extreme west, north-eastern and nor­

thern parts of the Brahmaputra valley. The low labour producti­

vity class, which accounts for only 8 distric~s of the state, 

incorpora~ea 27 .-, percent (81199 ha) of total cultivated land 

mainlY situated in the north-western part of Brahmaputra valley 

and· some districts are located in the Barak valley region. Very 

lo\f labour productivity class incorporates only 4 districts 
. . 

which occupies only 17.03 percent (505260 ha) o~ total cul-ti• 

vate4 landS. "They are dispersed both in Brahmaputra as well as 

Barak valley region. 

(b) La,bour ProduotiJCj_ty Pattents (1990.1) a 

The distributional patterns of labour productivity dur- . 

1ng the , year of 199().;.1, which are depicted by Table·3~5. show 

that the high labour productivity (Rs·~: above 6000) 1DC)ludea near 

abol!t 29.7 percent (988803 ha) share of the total cultivated 
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land of the state, which is. situated in the lower parts of 

Brahmaputra valley • It may be because o£ h1gb land product1~ 

v1 ty . a.nd high share Qf cultivated .land per .worker (A/L). On 
' . 

account of labour dominated intensive cul ti vat1on an.Cl lower · 

1ntenstity of agricultural labour foree, ~e labour produoti• 

v1ty is high. AveTSge si;e of cultivated land per worker is 
~ ~ . 

recor~ed higher here in these areas. Jt is observed from Fig~ 

3.,2 that the medium productivity (Rs. 4000/ person to Rs.~~O/ 

person) category inQludes nearly .hal.f of the area of the state 
. . 

.<47,,75 percent) which .is dispersed mostly in the upPer and midd-

le l;lrahmaputra valley .•.. While low productivity is recorded in 

the areas of extreme south.we·stern p~ of th.e rate • It may be 

~ecause of higher pressure of agricul tura\~ ~worldorce which in• . 

c:rease 1 ts intensity and affects negatively the level of labour 

tProducti vi ty• 

~oncerning the labour productivity and the changes occ­

uring tb~rein during 1980.1 to 1990..1, it is obvious from the 

Table•3,.6. 'tl\at there is maximum ai'eal expansion of the me<li~ 

labour product.! vi ty class (Rs,.l4000 to 6000 per worker) fr()II) 

23.42 percent (1980o!-,1) to 47;~75 percent (1990-1) that is 24.,,33 

percent increase., There were only four districts in this medium 

category in 1980.1, which were increased upto ~n districts dur­

ing the tiecade;~ From the distributional map (Fig•':~2) of labour 
' ··.'' . 

productivity, it is clear that some districts Which were having 

low productivity of agricultural labour..:,: now have come to medium 
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category. On the otherhand, the· ~h, low and very low labour 
' . 

productiVity classes, have reduced t~eir areal extent by 2.49, 
' 

e~.~ and 13.31 percents respectively. From .. the flig-3.2, it is 
_. ' . ~ 

clear that there is a transformation taking place 1D low high 
. . . . . , ' . . .. · \ .. 

and laboiar productivity areas by, red.uoing their areal extez:1ts 

in the ra'te whic.h wet'S mainly situated in the upper Assam re-. ' . 

' . 
Thus, total magnit_u.d.e and intensity of agricultural 

.wor' force is the main cause of areal variation• We sho~d 

d!sduss the patterns 9f agriculture work force in detail• 

AQcor(Ung to census figures, thG agricul tura.l work ·force 

which includes two. categories i.e. ·cultivators and. egriclll.tural. 

labourers• has important impact on agricultural production patt­

erns, its growth and development. Wact; Assam •s agricultural 

sector ia man-power dominant •. , The cult! vators have their own 

agricultural fields while the a.grioultural labourers phys~cally 

oper$te.the agricultural production processes by exchanging 

th~ir labour in cash or k1nc:l, ·that is called wage rate~ !he. ch• 

angina patterns qf agricultural work force and its intensitY has 

direct intluence Q~ the agricultural labour productivity patterns 

and their .changes., 

So ter as increase in the intensity of agricul t.ural 

labour force is concerned, 1 t is obvio~ from tba table•3·•~, 



Table. 3. 7 1 Districtwise Labour Intensity and Alricul tural 

Labour-Cultivator Ratio (198D-1 to 1990-1) 

Dist~icts 

1. Kokrajhar 

2• Goalpara 

· 3• Bongaigaon 

. 4~ 'Dbubtir1 
,. 5• Barpeta 

6• NGlbari 

7~ Kamrup 

r,g• Nagaon 

9. Morigaon 

10.~ang 

11.Sonitpur 

12t.Lakbimpur 

13·. Dhe~aj1 

14~Jor~at 

15·.Golagbat 

16-.Sissagar 

~7c.Dibrugarb 

1 e,. 'l'!nstlkia 
19.Cacbar 
20.Hailakand1 
21:.KarimganJ1 
22.~.Anglong 

23.N·.C·eHills 

Assam 

~bour_~te~1sity 1PersonsLKm · · 

198o-1 ... 1990-1 .. ' . 

61.93 

53•94 

59.24 

63.43 
63.93 

59.10 

40.58 

31•86 

31.86 

93·.79 

27·.93 

35-.10 

21-.57 

29·.92 

26·.18 

33-.85 

22.68 

20·.23 
39~.56 

49.32 
62,.64 

9.50 
4.65 

38·.05 

j :. ; 

Ba.93 

57.70 

71.89 

93.35 
84.66 
,, 
aa.34 
57.17 

-69.63 

.. 69.63 

86.17 

55.61 

13.11 

42-.06 

52.rn 

53.01 

63-.13 

40.48 

38.20' 
52.48 
25.13 
73-.56 
19.84 
7 ,.(17 

55.50 

.t-1 a. 'IU.~ lA/1 "1):'~! 
Ldoour-Cultivator Ratio 

1980-1 

0.22 

o-.15 

0.16 

0.20 
0~11 

0.19 

o.o9 
0.20 

0.20 

0·.15 

0.17 

0.10 

o.o4 

o.oa 
o.15 

0,13 

0.14 

o.14 
0.46 
o.,e 
0 .• 42 
o.oa 
o.o3 

0.18 

. .199().1' . 

0.30 

0.43' 

o-.28 
0.36 
0-.23· 

0.26 

0.26 

0.23 

0.24 

0.10 

0.04 

0.12 

o.15 

o.14 

0.14 

o.46 
2.46 
0:.13 

0.38 
o.oa 
o.o3-

0.24 
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areas of the state during the last decade. It was 59.56 par­

sons per Sq.Ksn. 1n 1981 wb;ch _raised by 30.4[19 percent and rea-
.;! • 

chad uptQ 78 person per $q~Km~- in 1991, But tha highest incr-
.: '• <I • 

ease (aa ... -54 peroen"t) was. recorded in the 1.lPPSr Brahmap\ltra 

areas (Lekbimpur, Dibrugarb, TinSukia, tJ'or.bat ancl Dhemaj1) 

from 24 persona per Sq.Km. in. 1981 (i oEl~ lowes·t in Assam) to 

45 persons per aq.mn~ in 1991. The ·fast inc~ease .in the agri• 

cultural workforce 1ntens1 ty in this area may be beca\lse of 

ffa'st migrat1Qn from the other parts ot the $'tate anc.\ even :h-om 

outside also. While_, the intensity in Bar~ valley' was record• 

ed !ledicin at both the po~ts ot tJJne i.e, 14.85 percent, the 

lowest in the state • ·: 

Agricul t~al laboure~ - . oul t1 vstor ratio in the total 

magnitude of agrlcultural l'Iorkforce is the indicator of the 

e.vailabU!ty of: landless labourer ~r cultivator:~ In apite of 

a significant increase in iabc>ur 1ntensi ty in Barak valley, 

the &gricultural labour - eultivato~ ratio has increased 134 .. 6 

percent during the· decade, It was 0,26 in 1981 which was raised 

upto 0"61 in 1991 ,~ It means t.nere is a ff;\st increase in landless 

a~rie•.Al. tural labo~ers~. It may be because of the cul t1vators 

~1ho have very small. piece of land are selling their land pro-

. perties and beeel!le lancUess iabourer •· It is interesting to note 

he.re that the conversion from cultivators to landless labourers 

indicates that the small size of ltmd hold,ings· are not profit­

able in the area.,! ~-the o'_ther; a:reas namely,_· the areas of upper 

Brahmaputra tb.ia conversion ten.dency recot"ded low:~. 1'herefore, 
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there is only 9•0 percent increase in thia ratio during the 

last decade (Table•3•7>• 

,, 

-?:he .. agriculture 1n the state of Assam is sub'sistence . . ~ . .. . . . . - ., 
" in ne.ture ~ecaus~ .of .more popUlati.o~ d.ensit'y and ava1lablity 

. . ' 

,, of sgric-.'lltur(ll l.abottt" .• Near about 80 percent of the· total work-
. . ' \ ' ' . 

i:nrs are engage in th!a primary sector in the sta~ .. there are 

1faii'!OUB factors- Wbi~. directly O)ii.·indirectly influence in agri• 

et.il·t~al production-. The facto~s _like -!?hysical, so(liul, economic 

~nd biologies~. all are equ~ly signi:ticant in !l(JrletJ.ltural eco-
. ~ . ~· . 

n.omy., tlo ~ou~t thelt the mo4ern. agr1cul tural ·tact<Jnolcigy is great 
. . 

1mp~rtnnt. ~n the_.agr!cult~al proliuction an~ it !a good substit--

~te- for ht,tm~ ... lab_our .as well as animal labour Which is very slow 
' ' ~ 

in ope!'atJ.ng in Om!!);)a:r:tson. to machine technology~ here 1 t should 

· ·be ~ontJ.on that the. technical force has lJJDi ted· power. The size 

of holdings end th.~ size ~f fields a].so have a treat influence 

Ul)Cil'!l 't;JnEf -G!fficienoy and the prod\lctivity of farming .. Here, in 

As!3aril·, -the size holdings_ ~e ve'i"y small and fragmented for which 

th£:1 tail~ of mnehin.e teebnology ia di:.tficul t. It causes consider­

a.ble waat.!f o:f la.hour of . the cultivators, end his p~ough cattle 

and timo cor;s'.r.!i.n,~ also. ~e factors influencing agricultural 

eeti vi ties ln Jl..ssa.tn ('an be interpreted in detail·• 

Phvsical FactouJ 

h~e are many and 'flari~d. physical fac•to!·s which influ­

ence the agr!cul tural practices and land prodttcti Vi ty. The terrtil 
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conditions are more or less similar in the rate of Assam. 

However, there is a .significant areal variations ill soil and 

climatic condi tiona. These two factors ot land directly in• 

nuence tt17 plant-growth :.;lnd crop..yield. Therefore, these f&­

ctors should'· be interpreted bert=) for areal variations ot agri­

cUltural productiVitY. 

''""" : 

' 
" .. ;_;~:·.:\, 

: ~ ~L.­
,.,.,_ 

Climate witb. its-diff~ren~·valuable ele'Jl~l1ts.l1ke tempe~ 

at!.lre. sunlight, rt\i.uy days, fro~t. :fog 0 ~~tst~.1re parcen~~. 
t-,_, • \. • 

wind• length. of grewing a:aason ell tha.se d~raQtly or indirectly 

lnfl.uence on th.~ croppi~1 pattern f)~ a ~eglon •. •faot, all these 

cl1."!1&t1c elements an inta:r--related tQ each ottmr,, 

. hperatnm a Temperature is one of the signt:t'icant element 
·~ 

o·f climate which directly and indirectly attects on asric\11-

. tural growth through 1 ts media of heat, light and sunshine. . 

i'emperature mostly inf'luer).ces germinatJ. on·: ot oee(ts 11 .. ·1 ts gro.wth 

and development and the ripening of seedsi: 7~, ~hcrias1Dg tem.: · 
parat~ declines. the length of crop..growtb. at a constant rate 

ot five &l.ys per degree eelaius of teruperat·ure {Singh 1994). 

Therefore 1 t is known that the crop growth duration is shorter 

in dry and hot conditions than tbe huatd oli:matic .. conditions. 

It is important to note that if the moisture oond! t1on is not 

aet(Zquate than due to bigb teruperatt.we the e~op become dry up 

and ·&hera is a e£Emimum temperw.tur~ lind t tor plQJlt growth. 
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In the state Assam, the maiD fooci grain is rice which 
' . ' . . ' 

. need m~um averag~ temperature of 20°C~ Rice is largefy 
' ' ·.· '' . ·: . . - .' . ·, . ' ' . . . 

the al.luv1al areas ,of Brahmaputra river and Barak. river val.l­

~ys• Here the areas included Cachar ~. the Barak valley re-
. ~ . . . . . . . 

;. ;I 

gion w~~ the average minimum temperature remains more th~ 

19t5°C.'e . during the Winter rice season and maximum . upto 36°C • . '. -.:\ . - ., . . . . .. 
. . . . .; 

durillg that period. Again, in the up·per Bral"map\ltra valley, 

specially in Sibsagar areas; temperature ranges from 19°C to 

· 35°0 in winter seasons •. it is most suitable for rice cultivat­

ion Bft.d therefore good quality rice with higher yield is grow-
. . . . ' ·. '• 

th. in these areas~ .On the other: hand, wheat an~ maize. are main.;. 
~ ~ . , 

1y grQWD in areas like Dbubri; Nagao.n, Morigaon etc._ where av-
. . ' . . . . 

. , ' ~ ' . . . 

for wheat crops;·•~· !he lo~er limit of temperature variation in• 
•,. ' . ,• 

., 

fluence the growth of cotten crop •. Cotton requires warm temper-

ature during night .time for its maximum growth and development, 

and so;; in Assam,~: the cotton production is very leas because 

of lack of .favourable temperature at nJ.,gp timee: 
"; 

'fhe general relationship bet-ween the climatie cond1 tion~ 

and the crop seasons has been depi~ted by Brgograpb (F1g-3:•3h 
··.-

· Erogograph explains the tact that the riee is extenai vely : cul­

tivated during the s~er se~son when both the temperat\U"e $nd 

· :-aihf~l are very high..: On the other nand, the rab1 crops are 

grown during the winter season which requires less rainfall and 

·temperature. For instance, the wheat season is during November 

to April and tbis crop grows in the areas where minimum temper­

ature remains 7°C to 10°C (FJ.g.:3 •. 3).1,: 
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· t\El&ntall :a Moisture condi t1on is related to magn.i tude and 
. . 

·1ntens.tty of rainfall, ~ surface condi tiona and underground 

water table. Therefore,. it indicates the soil-water re~att.on­

ship which has a great importance in agricUlture. So~l-water 

condi tt'ons vary because t~ plants collect wate~ from th~ SC?il 
·: •, ~ 

thJ;-ough their· root systems. 'rhe lack of water 1n the_ so!l may 

be the cause of crop_ damage and similarly the excess! ve amount 

of water or rainfall, changes various chemical quantities con~ 

tained in the soil which. also affect the plant growth •. Assam's 

agriculture depends on monsoonal rainfall wb~ch is uncertain 

and unevenly distributed over the state. Failure of rainfall 
I • 

or excessive o~ rainfall in a short period of time have broug~t 

repeated crop failures and famines in many ~s . of· the state_. 

Flg-3.4 reveals a general relationship betweel'\ rain­

tall and land prod':lcti vi ty 1D the. state. It is seen that as the 

rainfall 1ncreases,. the land productivity also increases grad-
·' 

ually •. Most of the districts in the state fall 1n the ~edium to 

high land productivity class as the rain£al1 increased. Even, 

some of the areas of the s~te indicate a good land productivity 
) . . .. •' . 

condition in a rainfall increasing s,ttuations. 'fbqs rainfall­

productivity is weak though positive~, 

~. So&ll • Soil is a nat.ural organism which influence agri­

culture • The fertility- of soU determines the level of agricul­

tural productivity-•. Soi~ i~· a miXture of different chemicals, 

liVing organisms of pl~ts, animals, !nsects, bacteria, fungi etc·. 
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-hich proVide fertility to the soil. Soil is always related 

to its climatic conditions, parent materials, li~ng ori~ani­

smsw ···topography, land utilization and time to 1 ts · maturity. 

As soil is weathered complex material o~ the igneous, 

sedimentary and metamorphic rocks, i_t support Ufe · of plants, 

insects,: bacteria and worms. The physical and chemical proper­

ties of soils determine the soil characteristics. The temper­

ature and rainfall are the factors which affect ~.the weath­

ering of rocks and the decomposition of minerals~ !he amount 

of humus content also depend on the climatic con~t1ons. The 
. . 

moderately warm Climate generate more humus contents than the-

soils of a cold or arid-dry climate-~ The soils that correspond __ 

to the great climatic belts are 9Slled Zonal soils. In the st­

ate of Assam,_ there are two major groups of soils, .namely allu­

Vial soil and Lateritic soil~~ Among all these, the. alluvial 

soils are most·fert1le and available along the flood-plain ar­

eas of· both the Brahmaputra and Barak valleys:if. AllUVial. soils 

1n the' state support a good production of rice crops._ I~ has 

already been indicated that .thf3 Olc.har district occupies the 

highest percentage of area under .. rice cultivation (94._,82 per­

cent) in the state-: It is because o~ availablity of fertile 

alluvial soils. In· the Brabmap~ra valley areas, some of the 

districts llke Dibrugarh, Sibsagar also rich in te"ile allu­

Vial soils which support a good production of rice crops),;, The 

laterite soils are very responsive to nitrogen and phosphate 
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and also favQura~le for agr1cultur81 prod~ction~ :Thus soils 
I ' •• 

having diffe~nt fertility .conditions which diff~rentiate 
• ) • • ' g 

the level of agricultural productiVity end gro"'~h. 1'herefore, 

areal variations are observed in productivity. There are otber 

factors also which iDtluence the productivity patterns as giv-
' . 

a in the next section of the present cbiapter. 
'·. 

~echno-E2onom1c Factou. • 

. . 

The technological changes including the use./.of modern 

hand tools, animal drawn implements, tractors, thrashers, etc. 

'-

. I . . . . 

play a vi tal role in' ;ime selection of crops grown and decision-

making at the farm level. The agricultural mechanisation makes 

1 t possible to carry out farming operations more qUickly and 

at the precise time calculated to maXimise the outputs. In taet~ 

'tbe~-m-~or factors o£ modem technology are irrigation, use of 

chemical fertilizers and BYVs. The economic conditions of the 

farmers as well ·as their knowledge for application of all these 

components to agricultural production-processes also·poor which 

keep them behind from the use' of all these factors and agricul­

tural· development in the state. In feneral, it is fact that 

the areas .of humJ.d.olimatic conditions do not require more irri­

gation for farm operations.-However, irrigation is important fa• 

ctor for plant growth. In Assam, irrigation facilities are re­

qUired tor winter season crops. ·But some. other mo4er technolo• 

gical factors are important to boost up the agricultural product­

tens here. 
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A-. -~. Irrigatign 1 Irrigation enhance the productiVity ot_ 

b.otQ land ·and labour and· encourages the farmers to use more 

fertilizers (Sawant 1983) •. World Development ~·~port (1982) · 

also describes that irrigation bas made the largest coDtr1• 

bution to increase the agricultural production ln much of 

.. ~ia, Nort~Atrtca and Middle East. 

Bl1lt North-Eastern part of the coWltry falls under 

·the humid zones, therefore, there is not much need of ~g 

schemes of·~,'1rr1gation·. However,_ minor irrigation schemes like 

tubewell and pump-se~ ~e needed b~cause of seasont:ll va~tat- : 

ions 1n the rainfall·:,, . Winter season is dry in Assam and hence . 

seasonal irrigation 1~ r~qUired for intensification farming,,. 

practices·~, z.tcidently, . the Central and Lower Srabmaputra vall­

ey bas the highest proportion of surface flow irrigation pro-

. "ect mainly because of . two Med1~ Flow Irrigation' Pro~ect 1-.e. 

Jam una J.n Magaon and Sukla in. Kamrup district having 27034 he• 

ctares and 14961 hectares of Kbarif rainfall respectively··~[ . ; .. ,,, .. 

These projects were taken "P during the Third Plan Period but . 

have not been llplpful to the cultivators much~J-

' 
Surface Lift Irrigation. (SLI) is mainly applicable 

to the plain areas·, SLI project t.:~• the Rajabari in Kokrajber 
~ : 

and the Koliabor in Nagaon district completed in 1984~f:, Ot}ler 
.. 

SLI projects are under Minor Irrigation Schemes;•:·: These 1rr1ga~ 

ion pro3ects have shown successful cultivation of two paddy 

crops·. The Ground Water· Llte (GWL) has currently gained grounds 



Table 3.8 

Districts 

1.Kokrajhar 

2.Goalpara 

3.Bongaigong 

4.Dhubri 

S.Barpeta 

6.Nalbari 

7.Kamrup 

8.Nagaon 

9.Morigaon 

10.Darrang 

11.Sonitpur 

12.Lakhimpur 

13.Dhemaji 

14.Jorhat 

15.Golaghat 

16.Sibsagar 

17.Dibrugarh 

18.Ti~sukia 

19.Cachar 

Distriwise Irrigation Potential Utilisation and Irrigation Potential 
Created in Assam (1990- 911 

PDtentidl utilisation under Rabi 
and Pre-Kharif Crops under Govt. 
Minor Irrigation. 

497 

1159 

209 

2302 

1593 

1683 

2378 

1979 

3073 

1807 

328 

142 

181 

3848 

778 

86 

442 

199 

395 

Potential Created upto 
(1991 - 921 

4960 

35093 

15635 

69329 

3000 

25362 

400 

20.Hailakandi 696 

21.Karimganj 1042 

22.K.Anglong 2272 6983 

23.N.C.hills 

Assam 27089 160762 --------------------------------------------------------------------------------------
Source: StRtistical Hand Book, Assam,1992. 
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under Minor Irrig~t1on through sheJ.low tubawelle under sub­

sidised schema. In Assam it is in operation thro.ugh iUnor 

Irrigation Development COrporati-on (MIDC). 

· · No· major irrigation projeQts have bean completed in the 

state, but two projects 'are re'Ported to be; under prog.rass l)ft9 

is 'faglad.la '11lbich has catchment in ·Bhutan also and the other 

is 'Dhansiri' irrigation project in Darrang district. 

The Table•3.8 depicts that the potential trt111zation 
/.. . 

) ; 

of irrigation is recorded high in district Jorhat follQwed by 

Kam_rup,: Dh@ri and ~ •.. Anglong .• Their potential utilization is 

3848, 2378, 2302 and 2272 hectal'es respectively •. The low pot-
• ' I ' 

ential _utilization o£ irrigation is recorded in Lakhimpur (142 
' 

hectares) followed b.Y Dh.emaj! (181 hectares) end '1'1nsuk1a (199 

hectares) districts··~ On the otherhand, the potential created 

for irrigation in Kamrup 41strict is 15635 hectares, in K.Arlg-
. ' 

long is 32.54 percent which was more than that of $tate's per­

centage (16.86 percent)-~.\ In Dibrugarh district, the potential 

created ls 400 hectares while the potentia~ ut111zat1on ls 442 

hectares i~e· Tbe potential utilization was abo.ut 10 percent 

more than that of 1 ts created amoWlt~ 

Fig•'·' shows a general relationship between irrig.ated 

area (in percentage) and land productivity (Rs/ha) for the 

year 1990.1. From the figt.are it is clear that majority of the 

districts ot the state have low lancl productivity with less. 

percentage of irrigated area and, some districts o£ high land 
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pro4uct1v1ty have less percentage of area under irrigation. 

Al~ the districts· of both the Brahmaputra and Barak valley 

r~8.1.9ns where the area_under 1rrtgat~on is~ less tn percen~ 

age, the land prod~:~ctivity also low to medium. k~e partie~ 

· l~r districts like, N.c .• Hills., J'orM.t, Darrang, Marigaou . 

anel Sont.tpur haVing high percen~e Q~ area under irrigation 

wt·-th low land productivity~ All these 1trigular1t.f.es between 
. .[ 

1tT1gated area and land prod.uctivity 'may be du.e to !~regular 

_ s~pply of irrigation water and other na~ural. bovocs Uke flood 

etc• 

B. D,1.gh.Jlel41,pr; Yatiet'ILoJ Seeg a ~he increase of HYV 

seeds is one o.f tho m~!n :factor ~or 1=h~ development of agri• 

c~ture of any =ree.ton:~1 : 4-iJ more ~ seeds are introduced in 

agricultural prac~ices, there are mor~ chances to ·increase 

t~ productivity~_ 'for the .first, ti~~ in Assam during tbe &d• 

h~Q annual plan (196&.67 to 1968-69)~ a few HYV ot ,seeds ~were 

introduced, The seeds were like ,.s--9, Tinchung 1 MOnohar Sall 

and wheat of Mexican variety etc.- ~~ · •. ntrod.uotion of such HYV 

s~e.d.s ·it makes possible to grow r1e~ ~reps t~!ce in a year and 

also makes possible to \lae mo!'e area,s ·under HYV seeds where the 

proper irrigati<Jn facilities fil"E} available~~ 

A.tJsam Agricultural \lniversiW. (AAU), Jorhat has been 

producing HYV seeds since 1980tt~ 'fh~ qrops inQlude both agr1-· 

cultural and horticultural crops (vegetables). In case. of~' 

getable the AAU produces only certified seeds.; Intact, rice 
· /to 

1s the main crop in Assam and AAU is trying produce HYV seeds 



Table 3.9 a Districtwise Area of HYV Paddy (Hectares) 

(1990.91) 

District 

1. Kokrajhar· 

2. Goal para 

'· Bongaigaon 

4• . Dhubri 

5• ·Barpeta 

6• Nalbari 
7. Kamrup 
8~ ·NSgaon 
9•·Morigaon 
10~Darrang 

11,Sonitpur 

12 •·Lakhimpur 

13~Phemaji 

14,J()rhat 

15eGolaghat 

16oSibsagar 
17.Qibrugarh 
18.Tinsut(ta 

19't.CSohar 
20t.·Hailakandi 
2:1. iar~~anj 
22~K;.Anglong 

2'3 ;.l'l• C. Hills 

Assam 

Area under 
HYVPaddy 
(in ba) 

44000* 

17357 
44000* 
61000 

131000*. 
58000* 
92928 

'· ,. 111500' 

519333 ' .. " 

63499 
82931' 

36181 

2169'1 

49056* 

679a7 

291'07/ 
45626 
23800*. 

·; ' 

53378 
20'750 
38034 
26600* 
2962 

1174849 

*ProVisional. 

Area Under HYV paddy 
(in pr~sentage to 
the total HYV Paddy 
·area) . · . . 

3,74 

1~47 

3.74-
5.19 . 

11.,15. 
4.93 

' 7.90 
9e'49 
4,.,42 
5.40 
7e'05 

, , •. CJT 

1e.B8 

4.17 

5 •. 78 

2~47 
3.es 
2.02 

. 4;54 

1~76 

3•23 
. 2.26 

· Oe25 

100.00 

-
Area Under HYV 
Paddy (in percent­
age to the total 
'Paddy~~e; -=1n, -~he 

· . U81tr1ct) 1;.,' 
t:_,~ 

35.43. 

20 .• 76: 
41.14· 
.46.54' 
30.01 
40.08 
63.36' 

· 45e09: 
59.63 
38.76. 

59.36 .. :: .. '• ~ 

I ~· .: • 

. 29.30 

25,99 
;· 45·.3a 

74.40. 

27e09 
53.04 
'18 .• 30 ° 

51•12 
48.41· 
46.59·-
22.11. 
2.1.62. 

21.69 

$ource 1 Basic AgricW.tural Statistics, 1990-91, Statistical 
Wing, Directorate of Agriculture, Assam. 
Paddy includes the Autumnl SUmmer and Winter Paddy onl: 



--1 56,_ 

~or rice• It bai·some research centres for the agro-ecological 

conditions of rice seed ~eermination. But the maiD problem in 

Assam is how -to: d11'fuse ~ese HYV seeds to the farmers• There-
•. . 

fore, Assam has far away from the use of HYV., LikeWise there 

are several technical as well 'as administrative constraints ieee 

specific agro-climatic s1tuat1oDS like soil :types, temperature, 

photo-periods, thermal periods, elevation and soil water regime 

etc. Tbe administrative problema relate to·the multiplication 

of the breeder seed and ultimate distribution to the farmers. 

Table-3 .• 9 reveals the spatial variation of area under 

HYV paddy with respect to total HYV paddy area of the state 

and the total paddy area of the .district (1990.1). District Bar­

pete covers the largest area ( 1 3~ 000 ba ). followed by Nagaon 

(111500 ha). and Kamrup (92928 ha). districts. %t can be ment­

ion here that in all these districts the farmers mostly the imm­

igrant Muslims adopt the HYV paddy seeds. So, in case of state's 

total HYV paddy area the districts Barpeta, Nagaon and Kamrup 

cover the very high percentage i·.e. 11.15, 9.49 and 7.90 percent 

respectively. But the state.Assam covers total 1174849 hectares 

are~ under HYV paddy (21.69 percent). But the percentage figur­

es of paddy HYV seeds area with respect to total paddy area (Au­

tumn, summer and winter paddy) are slightly different. District 

Oollgbat has the highest percentage area under HYV paddy(74.40 

percent) followed by Kamrup (63.36 percent) ~-~~1gaon(59.63 

percent) districts. The fact of minimum area covered under HYV 
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Table .3e10 a Use of fertilizers in Agricultural Practices 

(1990.1) 

Category in 
·NPK Use· 

. ( K~ I hll) 

1·~ 

2. 

3.. 

4·· 

Very Low 

(o-5) 

Low 
{5--10) 

High 

(10.15) 

Very High 
(More tful.n 
15) 

State Average 

. (11•10Kg/ha) 

No .• of 
Dists· 

,2 

13· 

2 

6 

Total NPK 
Used · 
{in 000 Kg) 

1310 

18982; 

2247 

14810 . 

37349 

Percentag.e 
Use 

3.50 

50.82 

6.01 

39 .• 65 

10Q.oo 
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paddy 1n Assam (21. 69 percent) wtause ot inadequate supply of .. . . ' . ' 
' ' 

good· seeds, iack of input tac111 ty, high percentage . if .1111 taf-
. . 'i 

acy ·among the farmers, paucity of irrigated water, la~k of. power 
.. 

supply·· to ·the viilage areas·· etc. and all thes.e .· kee~ the state 

awajt from the agr1culturai development. 

. . ! • . 

c. ~er$Wzer Usa t The use of · chemical fert111ze4 ls one of 

the important components of modem technology. Adding the man~ 
. . 

~s and chemical fertilizers: to the soils in a calculated quantity • 

the capacity of yield of the crops can be increased. 

In the state o·t ·Assam,. the total NPK used in 199C'.Wk1 
. . 

waa recorded "51349 thousand Kg. But the total· amount· of used , 

fertilizer is not comparable., the~efore1. the consUmption of terti• 

lizer per hectare of cultivated land· is calculated -and the d1stl'1• 

eta· of the state nave been classified- accordingly (Table-3.10). 

Xt is :fotmd t>rom the table that very high and &igh consumption . 

of ehemtcal fertilizers (more than 10 Kg per hectare) 1s marked 

in eight districts which are using rie$1- abOut 45 percent share o~ 

the total quantity ·used for the entire state~ These districts are 

situated in the lower and middle Brahmaputra· valley o$ the state. 

On tba otber hand, iow 1ntansi ty of the usa of fertilizers (5 to 

10 Kg/ba.) 1s recorded in 13 districts areas mostly situated in 

upper Brahmap\1tra and Barak valley • 

Compar!n3 the figt.Wes of fert1l.i2er used in the various 

districts wi tb land product! Vi ty figures of the corresponding 

districts, it is found that the.,-e is a poSitive relationship between 
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land productivity and fertilizer consumption (r a Oe153) though 

it is lnsignifioant. It means some areas which are consuming more 

fertilizer per ha• are not having higher level of land produoti­

vity.(Fig-3•6). TRese areas are situated specia~ly along With the 

Brabmaputra river in the central part of the state (Jorhat,Gola .. 
. ' ' . 

ghat and Kamrup)• Because of fertile new alluvial soils and well 

connect! Vi ty of· the roads of these areas w1 th the Oauhati centr­

al c,t.ty, the termers B.J!'e us1,1\§ chemical fert!Uze~s _intensively. 

llowever; the land. produ~tiyity ~s.·low in ,t})ese, areas be~use of 

. . floods and therefore; the crop intensity is low and the _farmers 

srov only two crop$ 1n a year. instead o~ multiple. cropping patt• 

. e"'e With th1s result; the degree of sca~ve~_dne.as of the distr1• 

. cts is high (Fig .. 3.~6)• 

r. 
CONCLUDING RmARKS 

_After comparing the land and labour product1v1t1es with 

their_ production ~actors; 1~ can safely be conclude~ that land 

~d l~bour product1v1ties ,which are the ma_in attributes of ag­

ricultural development.~ positively and highly related (r=0.845). 

It means that the patterns o~ labour productivity are solely de­

velopment on ·land product! vi ty patterns •: Land product! Vi ty is the 

re~\11 t of physical. factors specially 1n Assam where technology is 

being used"a.t very low level 1n the <agricultural operations •. On 

the other band, the emerging patterns of labour productivity are 

also dependent on the physical attributes of the land including 

labour factor bec~use labour 1ntens1 ty is the main determin!Dg 

tact9r ot labour product~ V1 ty ., 
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lable ,.11 1 Relationship between· proportionate· Change in· .. .. ~ . :: ., . 

Land and Labour Productivity (1980.1 to 1990•1) 

-
Ca~egorie$ Change No.of Area. 

Labour 
. s~~ 

Land iCt~? Total % 
Prodt. Prodt~ 

.. 

I •. fiighy Prosper- + + ' ~ 67334 ~.11 
, . .. 
()t.IS conditions 

ZJ frosperous Cond- + ··~ 4 770751 24.18 ·'i 
J.~ions 

'·~. 

li.I Increasing Land + C!O 5 . 868601 27.25 
productivity 
with decreasing 
Conditions 

IV Deteriorating . - - 10 1382776 ~'43.38 
Conditions 

v Di·.,ers1f1eEil - + 1 103700 3.25 
Conditions 

N.B. ..- Indicates Positive Change 

- Indicates ··Negative Change 
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The relationship between the proportionate change of la-
_,-

bou:r producti V1 ty over time with respect to lend product! vi ty 

shows that . there are some d1 versified patterns emerging in tbe 

state (Fig-3.8). This relationship is studied by ~tegorising 

the dtstribut1 ve · na·ture of the related attributes into four cl-

- ~LiS\lS .• The areas Cif (1) highly prosperous conclit:1ons where the 

·¢hange in land and labour productivity is recorded positive. 

'rw0 dlstTic·ts whioh incorporate only 2.11 percent of ths total 

a.rea (Hailakandi and N.c. Hills) are s1 tuated in the South of 

Bt"mhmaputra river (ii) The areas of prosperous cond! tions where 

t.he cl'lange in land and labour productivity is positive, but, 

th.~1r changing magnitudes are very low have near about 1/4 In 

sba!'e of the to·tal area of the state. It incorporates four dis­

tricts mostly situated in lower Assam region. (iii) The areas 

ea inverse conditions of relationship - the five districts which 

!ncorporates 27 .;25 percent of the areal extent have pos1 ti ve in­

crease in land productivity with a significant level of decrease 

111 labour product! vi ty. (1 v) The areas ot deteriorating condi t• 

ions where the change irt land and labour produot1vity is record• 

ad negative. ~hey incorporates near about 43 percent of the tot­

al land of the state and are s1 tuated in Central and upper Assam 

region. In the last only one district has a diversified condit­

ions whore land productivity is decrea~ing with the significant 

increase in labour productiVity (Fig-3.6) •.. 

The changing patterns o~ land and labour productiv1t1es 

infiuence directly to the agricultural growth patterns. This re­

lationshi~ would be analys~d after studying the growth patterns 

of the state which is also an important attribute of agricultur­

al development. 
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JntrodyctioD. a 

Agricultural growth is one of the· main components o·f 

agr1eul:tural development. It is int'luenced ~Y · tha changes oe·c- · 

uril1~r in agricultural productivity. Therefore, the spatial ~a-

ttems oZ growth and productiVity changes should be positively 

· related in the st'!dy area. But it is hypothesised that agri• 

cultural growth patterns should be negatively related tO the 

productivity patterns for balanced development of agricultural 

activities. It means that the areas of low productivity should 

have fast growth _of agr.icul turo for balanced development. There­

fore, the attention is-focussed in the pr~sent ohapter to find­

out the causes of low level of agricultural ·growth 1n Assam by 

examining the growth patte~ in relation to agricultural pro­

~~tterns. It would provide some clues for b~anced 

development and self susta!ne4'- agricultural· growth in the state. 

Agricultural growth basically depends. upon the chang­

ing tendency of total volume of agricultural output over time 

be~use the absolute change in total output is the m~in attri­

bute o~ agricultural growth. Intact, incremental output is the 

absolute measurement of chang~ wbile·agr1oultural growth re~ers. 

·to the proportionate change in ttatPut'. over time~· The same facta 

· ~ave already been discussed conceptually in detail in the last 

s.ection of the Chapter-I.. Furthermore~. since asric\./d tural ·output 

is the ~~oduct of three major production elements, namelyJ area, 
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yield and production pr~ces of the various crops,. the chang~ 

es of these elements WQuld be the main determinants of change 

in agricultural.output. lt means agricultural growth is the 

result 9f changes in thes~.three elements. ~act, crop pro~ 

du.ction .. p~ices.are.assumed.const~t in.growth equation (3) 

.~nd hance• agricu1tural growth_1s t~e product of only the ch­

ange~ of two agricul ~~al .. elements that. a:re crop yield and 

~rea. If ar~~ under ~ul~ivat~o~ and crop~yield are inqreased 

in a partj,cul~ ~re~, 1;~ere. would be . a. chance to increase . in / 

~gricultural outpu1;" Therefore, agricultural grm'lth is depend-''\. 

~~~ on. ~.l'le . pr()po:rtionate qhange i~ t~e. area and yiil·lJl. of var­

~ous. cr~ps. The same facts has been formulated by Singh (1994) 

in the follO\'l~ man."'lar .·~ 

r = a1l.yi1. pio~ aio.Jio.Pio 
aio.yio. pio 

= (ail/aio). {Yil/Yio)- (1.0) 

Where, ail and aio are are.as. under · 'ith crop for the current 

a~d base years, Til and Yio refer to t~e crop-yield for the 

9urrent and the base ye~r respectively, and Pio denotes prices 

per unit of production ~f ith crop, 

There ar~ va~iqus methods of <:alc.ulating agricul tur-

al growth like compound growth, linear growth and logearithemic 

gr,owth o:f agricultural output over time a Minhas and Vaicipana .. 

than (1965) calculated growth on the basis of decomposing the 

gr,owth components or elements and therefore., they found that 
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there is an interaction factor which affects the growth ef 

agricultural patterns. Likewise Bhalla and Tyagi (1989) in· 

terpreted the index of" gro\'lth components. Again, Bhalla and 

Alagb (1979) interpreted the multiplicative decomposition 

scheme of ~owth component elements which predicts annual 

exponential rate of agricultural output growth. The compound 

rate of aggregated agricultural output used by many scientists 

(Mahapatra 1982) and Department of Agriculture and Cooperation, 

Govt. of India for estimating the growth rates, production and 

yield of principal crops in India (Ministry of Agriculture 1991 ). 

The linear growth rate which is based on· linear--.trend equat-

ion (equ.?.) is used here. In present context, agricultural grow­

th for each district of the state has been calculated by taking 

the difference of total agricultural output for two points of 
~. ~. -. 

time, 1980.1 as base year and 1990.1 as current year. 

In tact, previously mentioned that growth is closely re­

lated to the proportionate change of croP-yield and area.There­

fore, agricultural growth patterns evolVing in the state of As$8U1 

can be described in relation to the changing patterns of the 

croP-area and crop.yield and ealculattng the growth ratios of 

yield and area components of all the crop (19 crops are consid­

ered here) separately for a particular areal unit (district), 

because growth ratios ~~ the crop-yield and area are the main 

components which would give us some important clues and causes 

of evolving patterns of agricultural growth in the state of 

Assam. Before interpreting growth ratios, changing pattems of 

crop.area and yield must be studied. 
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§roppim Patterns Md 1 ts chges (AI Are§ Componentl• 

Crops are the main component of lndian ~riculture 

beca1J1.3e Indian agriculture is characterised by crop.dominated 

and more than eo percent cultivated area is under various cr. 

ops. As a result, many scientists rtudied oro~ regions of lndia 

and.inferred results for agricultural development (Bhat and 

Learmonth 1968l•. It is, however, a dybamic concept as no oro• 

PJ)1ng pattern can be good and ideal for all tim,es to come (Hu­

ssain 1979>. In tbe state of Assam, the croppirJS pattern is ma• 

inly trad.i tional because of subs1s~ence nature of farming w1 th 

the underdeveloped. agricultural conditions 1n which every farmer 

attempts to produce the grains mainly for familY consumption and 

sometimes a 11 ttle part of food grains, 1 ... e.. agricultural surplus · 

traded to the local market only• 1'he s1gn1t1cance of., cropping 

patterns of the Assam state for the agricultural development 

can be proved by studying its two main aspects, namely (1) Cro­

pping pattern as the result of agro-ecological condition~ and 

(2) Cropping pattern as cc;»mponents of agricultural production 

(share of land occupancy)·., .. 

The cropping patterns in relation to tbe agro-ecolo­

gtcal condit~ons of different districts of the state (fhyatcal 

attributes) have been stu41ed by ~rouping the crops as food gr. 

a.tns, pulses,. oil seeds, industrial crops and vegetable acrops. 

But, a·ccording to the Agricultural Census of India,. the various 

crops have generally categorised into two cropo.seasons, i.,e .,, 
.. ·'. 
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tgaar1t . crops 1n summer season ant! Rabi crops in the winter 

season.. On the otherhand, the industrial crop tea is the all 

• season crop •. 

As~' s agriculture is .toodgrain dominated where 1n · 

1990-1, more.tban three-fourth share of total OCA (79.05 per-
'· 

cent) was undar foodgratn crops which include rice, Ma~ze, 

Wheat and cereals and.Small Millets). The detail district wise 
:r.} ~ ' • • 

figure of cropping pattern as given in Append1X•1 reveals. that 
' ·. " ' .' 

rice is the principal crop in the dtate, and '!;his is due to al-
. . ~ ' 

most all the communities of people liVing in the state consum ... 

~ng rice as main food. Due to the lack of irrigation facilities · . . . . . . 
in the state, the rice crop depends on monsoonl!.l rains which 
ma1Dly occurs during June-July months. Winter rice (July to. 

December) is grown in a vast area of the state and therefore, 

it is observed that most of the areas, the agricultural field 

is occupied only for siS months. Winter rice accounts for. 55.10 

percent of OCA during 198o-1 which tends to decrease by 1.51 per-_ 
. . 

cent during the 1990s (Append1x-1 ). AutUJDil rice covers the next 

position to that of winter rice and accounts for 20.43 percent 

in 1980.1 and 18.53 percent in 1990-2 which decreased about 1.90 

percent during the decade. But summer rice shows a little increase 

(2.89 percent) during the decade. Decrease in tha.areas of rice 

except summer crop, is recorded in Winter r~ce (1.51 percentD, .. 

autumn r~ce (1.90 percent) during the 1980s~ It decreases due to 

the changes 1n the climatic conditions and slow move of the farmers 

• fea crop 1s excluded from the study of cropping pattern.:, , 
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from rice c\lltivation to commercial crops •. Bl.at area ~dar . . . , -· ' ' . . ·, . '' 

S\lmlD~J:" .. ri~e. crop .is increased gradually. Th~, an overall 
~ - . ' . ; . . . - . . ' . . -

pict~ ot land-occupancy under rice cultivation has been 
. . . • . . l 

increased by 12~06 percent during 19So-1 to 19~2~ There 

appears to be crop concentration towards ·rice crop. It may ·. 

be becaU.Se of increastng· demand of.· $tapple ,food ,~t~e •. rice .. · 

in Assam) of. ever increasi~. population. ln tact·, . population 

of Assam ·rose near. about 5~·5 percent .. annually ·from ·1971 to. 

1991 while an annual increase of 6.0 percent. WEla. recorded in· 

the land occupancy. share ot rice crops 4~ing: the·last decade. 

It ta little bit· higher· than that of populatJ.on increase• It · 

means to fulfil the needs-of the people of Assam, :there might 

be an 1ncreeae in crop-yield of rice which. would be· discussed 

in the next ·section· of· the present chapter. · · · 

So . far as .changing cropping pattern of the: Assam 

state is concerned, d1stk"1ct-~Jise percentage share.· of· ia~d 

occupancy data for the pr1n.eipal, crops. are .use·d. tor 198~1 , .. 

and 1990.2. It ·iS . .found that 19,.lt3 percent taJ"e& fJIDm 198o-1· 

to 1990-1 is increased lmder. rice cUl tivatlon in . t~e ~ 'l'1nsu-- . 

kia district ~ch followed by Dbemajt,Barpeta and Mortgaon . 

· <U.str.icts where . the increase of rice crop areas are recorded 

· 8•58 percent, 6.64 percent anct 5~01 percent r•espectively. ~t~~ 

shows that ecological conditions are more £avoura,ble specially. 

in the .upper part of tha Bramnaputra · valley because of fertile 

new alluvial soils and· favourable climatic conditions for rice 

cultivation• . ·:·. 
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The·other crops like 1Daize,· wheat·and other cereals 

and smal·l millets including commercial crop jute are cecord• 

ed a significant 'ciecrease in their land occupancy during the 

decade• It shows an interesting feature of change. in cropping 

pattern of the Assam state whieb.are concentrating' toward 

rice ·crop, a locally consumed stapple f'oodgrain,· rather than 

the other commercial crops, Wherefore, the agricUl.ture deve­

lopmental aspects are based Qn rice cultivation in the state. 

Crop-Yield and Chanses TJ!ereiu a 

CroP-yield itself has an impor'b4nt position inca agri• 

cUltural production components. Yield denotes the production 
' 

of crops in per unit of cultl.vated land and, accordingly, it 

has· direct influence on the patterns of output growth. The 

ma1n features of·cropayteld have been depicted in ~ppendix•Il, 

r~veals an overall increase in ell crops-yields !n th9 state 

during 19So-1 to 199Q-2, wbere .t.he maximum inereas.e is shown 

in. gra.ms. from 9505 Kg/Ha in 198o-1 to 28397 ~/ha 1n 1990.2. 

(Gram including Blac~ and Qreen grams). The yield pattern of 

rice crops has be~n increased during the c;l~~ade 411 The y!old. le­

v~l of summer rice was 27439 Kg/ha 1n 198o-1 which inerea~ed to 
-:' . ~ 

32611 Kg/ha in 1990.?,. Increase of winter rica crop was 27503 

Kg/hato.31812 Kg/ha4 and total it:lcrease of autumn r1ee was 

1113 kg./l!la during the last decade. The other food grains (Maize, 

Wheat_), the increase of yield level was 306 Kg/ba for maize 

and 4751 Kg/ha for wheat from 1980..1 to 1990-2. 'lbe commercial 

crops including cotton, jute,, sugarcane all have increa~ed their. 

yields of 56 Kg/ha, 1627 Kg/ha and 88001 kg/ha respectively. It 
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can be not~d· :that the gram cul t1 va.~ion requires minimum .app.. 

lication•of ferti.lizer·and other modern facilities and with. 

a· least.ataking ca.re 1 t gives a good !fi~ld. For good. product-. 

ion of gram, clayey lQam soil is very.favot.arable. T~el'(\)fore,. 

its.yiel~ recorded fast J.~cre~se· tn Cscbar, .Lakhimpur, Haila-.. ' ' . . 

kand, K• Anglons. and in. some .p~s. of Dib~l;l~~. S~bsagar .and 
' . 

Nagaon districts •. ,. 

The district-wise~ data of crop yield incriase in the, 

state reveals tbat the north~rn .Part of the Brahmaputra valley 

recorded the highest increase 1n winter rice crop where the in­

crease percentage recorded ~rom 40",.percent to more than 60 per-
. ' . . 

. -

~e_nt .during t~e last decade• In this region of the state the . 

~ummer. rice increase has been_ recQrded from 30 percent to more 
' . . . . 

than. 90 percent in some districts. This increase of cropeyield 
• • • • ' ' • 1 • . 
(r~ce .crop) in. this .Part ~f the state may. be due to the favour• 

able agroaecolog1cal conditions with fertile alluvial soils • 

. Thus, the emerging features of crop-yield pattern is generally 
. ' . . ' ' ' . . 

r~lated to .the Q;ropping patterns of the state •. For example, 
. ' 

the record increase·in area (19•43%) tmder rice cultivation 
') 

is marked in Tirtsukia district~ the maximum increase 1n autumn 

.ric~. yield was also recorded in Tinsukia distri-ct (74.41%) 

d~ng 1980.1 to 199~2 •. It .is noticed that the change in wheat 

yield was recorded 63~ 75 pe·rcent in Dhubri 41strict followed . . . ' . . 
~ . 

by Goalp.ara .distric.t '(60-..43 percent)• But ~n soine districts 
. . .. . . 

of the state.like Nag~o~, Darrang, Lakhimpur etc., there is 

record~d a noticable dlacrease in wheat-yield-. IQ case ot Jute, 
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Kolrrajhar district has record increase (41•53%), followed by 

Lakhimpur (31.2496), Nagaon (28e11%l• In these areas, the f\lte 

yield is marked the highest increase from the rest of the state. 

because, mainly the Muslim 'imMigrants from Bangladesh practic­

ing the jute cultivation and jute is a commercial crop. 

It can be ·conclu~ed that the areas· of upper Brahmaput­

ra valley are marked significant to concentrate the increasing 

trends of land occupancy of the dOminating crops of cropping 

patterns and even the yields of these crops (mostly rice and 

jute) have been increased in these areas of favourable agro-· 

ecological conditions. Consequently, the agricultural growth 

should be higher than the n~tional average specially in these 

areas of the . state., These facts can also be just1f'ied by inter­

preting the patterns of growth ra~ios· of area and yield of var­

ious crops because they are the direct 1n1'luents of agricul tur­

al growth• 

.QGRIC!JSYRAL OROl\TTH RATIO§ (Area and Yield ,ComponantaJ. 

The changes in the crop-area and crop.ityield dis• 

cussed above give an absolute picture of changes ·in production 

conditions of various crop's, while the growth ratios of the 

crops based on last 10 years from 1980.1 to 199CP1 are also 

important to .find out. the clear picture:· of proportionate change 

of area and ·yield of various crops and the causes of slow rate 

of agrioul tural growth!:, The study of district wise growth rat­

ios of different crops in their area and yield (Appendix-III) 
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shows different patterns rather than the crop-area and yield 

patterns in the state. According to Appendix-III, the main 

features. of growth ratios of the area and yield of various 

crops reveal that Dhubri emerges as the most dynamic district 

in the state where the values of the growth ratios for crop. 

area have been recorded extremely high for all crops except 

autuman rice, tur and gram. In this district, the area under 

linseed and caster bas increased 5.67 ttmes, maize 5.03 ti~es, 

seaamum ; •. 40 times, millets:.-::and summer rice 2.85 and 2.41 tim­

es respectively during the last decade. For the particUlar dis. 

trict, the yield-ratio also increased except some crops like 

autumn rice, rapseed and mustard, tur and potatoes. N.C. Hills 

and Karimganj district respectively occupied the next position 

to Dhubri district 1n growth ratios of crop area. Extremely 

high growth-ratio for croP-yield has been recorded in Goal­

para district of the state. Here in thirteen crops out of siX• 

teen, the higher crop-yield ratios has been recorded. Tur bas 

increased 1.80 times while wheat increased 1.60 times during 

the last decade. On the other hand, extremely low growth ratio 

for <aDOp.area has been recorded in Dhemaji district which em­

erged as a new district in 1991 from the original Lakhlmpur 

district. Dtstrict Darrang and Lakhimpur in upper Brahmaputra 

valley and Karimganj and Barak Valley emerged as the lowest 

growt~ratio'districts for crop.ptlld during the last decade. 

Assam as the food grain dominated state only the summer rice 

(Abu) has been recorded highly increased crop in some districts 
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among all rice crops. In the Brahmaputra valley region the 
. . 

districts like Dibrugarh, Barpeta, Golaehat, · Jorhat and Na-

gaon ~ave been recorded as extremely high growth-ratio for 

crop..area as 13.40, 11.97, 11.10, 9.60 and 9.40 respectively. 

High growth ratios for croP-yield of food gra1Ds (mainly au­

tumn rice, winter rice end summe-r· rice) have been recorded in 

Barpeta dis~rict (1.94). In·, case of commercial crop..jute, the 

high growth-ratio for area and yield is recot'<led in KOkrajhar 

district (1.36 and 1.42 times respectively). on the other band, 

considering the state as a whole, for all crops, the maximum 

growth ratio can be observed for summer rice (3. 58) for 1 ts 
' 

crop..area an4 tor cropeyield· the cereals and millets ( 1~ .42) 

dux-ing the decade •. 
'· 

a overall performEl!lce of the areal (district) vari­

ations of growth-ratio gener~llse.s the fact that there is a 

negative areal_rela~ionshiP between the growth ratios of crop.. 
I 

area and crop.yield. It means that the districts with expans-

ion of crop..area ~o not have the. higher ratio of crop..yield. _, 

There is_ very low growth ot crop..yield vis•a-vts to crop..area. 

For instance,. district Dhubt;'i :which. has the maximum increase 

1n growth ratio ot its crop..area (5.,67) for linseed and caster, 

has no increase 1n croP-yield ratio (0.98) during 1990-1 to 

1990-1. It reflects a d1 verse nature of agricultural growth 

processes in its regional f~e which results a diversified and 

week areal patterns of agricultural growth in the state(Fig-4.1 ). 
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i!B*tems of MriculturaJ. Growth a 

On acco\.Ult of diversified patterns of various conpon­

ents of agricultural growth as described 1n the preVious sect-

1 ons of the present chapter, the agricultural . growth of Assam 

in recorded very low. The total volume of agricultural output 

( 19 crops included hare) and 1 ts incremental nature has been 

calculated by applying equation (7.) for the year 198o-1 as 

base year and 199o-1 as curren~ year. And then tJte .. areal patt-

: erns ot agricultural growth bave been interpreted in its reg­

ional frame.· 

~Q~ interpreting the averag~ annual r~te of agricul­

tural growth, to~l areal ~ts (districts) have been classfied 

intQ tour categories (including the negat1 ve growth rate) for . . , 

a deta1le4 study of the regional agricultural growth processes. 

It has been observed that .there are high dQgree ot ~nter-distr-
1 ct variations in the range of growth rate • The annual average 

growth rate varies from the highest growth ra~e of 22 .o percent 

to the lowest i.e. negativ~ growth r~te of_-,.31 percent d~ing 

' the de~ade (19So-1 to 199o-1) in.~he state, while.the state 

average of the annual growth of output has been recorded only 

B.,, percent which is far low than that of nat~o~al average. 

For.the study, all the area~ ~ts of Assam (i.e. districts) 

bave been d1st1ng~.ishec1 into. four categories ot eq~al interval 

·which form the areas ot (1) high growth rate (more than a.o 

percent of arm~l growth, rate), (11) medium .growth.rate (bet­

ween 4.0 and a.o percent), (111) low powtb rate(o.o to 4.0 peP­

cent and' (~ v) negat1 ve · growth ra~e , i.e. declining growth 



Table 4·o 1 ; ~tegorywise growth, No;.ot district, total output and 
percentage ·ahQ~~and changes'therein (1980·1 to 199~1) 

(output figs in Rs) 

Category No.of 1980..1 1990.1 Changes 

Dist. Total output ?§ Total outp\;t 96 Total output 96 

t. High 
Growth ' 3160443 14.66 5111205 21.74 1950762 7~08 

( a;6) 

.2. Medium 3 233c.1792 10.85 3686541 15.68 1346749 4.83 Growth 
(4-8%) 

' Low ~-::.:. .. _ .•6 7670910 35.60 9184750 39ef17 1513840 3.47 
Growth 
(o-4% 

4 Negative 1 8374629 38 .• -86 5520108 23.48 -2854521 •15;.38 
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(Ta~le-4.1, fig-4.2). 

The regional patterns of agricultural growth categories 

and the causes of variations in growth are interpreted in de-
; II J ' ' 

tall in ·the following manner 1 
'. 

'.' ' 

: • f . 

(1) Tbe AJ:eas of High Mricultural. GrOwth • The· high agr1-

culturai growth ar~as (ex~ecUng a.o percent) account for five 

districts of the state namely t Goaipara, BaJ1,eta, · 'Hailakand, 

Karbi•Anglong and N.c. Hills. It appears th&t the processes of· 
'' . . ... 

·growth are accelerated fast in tWo types of agro-ecologicel 

. conditions I (a) the fertile areas of hUmid lands· of lower Br­

ahmaputra valley and (b) the areas of upper Barak valley where 
I . 

terai and Cschari eoncU tiona of fe~ile lands are prevalent• 

In these areas of high growth, the total agricultural output 

·was increased from Rs. 3160443 1n 1980.1 to Rse5111205 in 1990. 

1, estimating 7 .oa percent increase during the decade• All th­

ese Mgb growth rate areal W'li ts of the· state have improved in­

fra~tructural facilitles, available water SuPPlY for crops gro-
;, ··l 

wtb. All necessary requirements are comparatively better here 

than the o~er parts of the state and consequently the growth 

have been recorded high in these areas • 

. (ii) Tl}e Areas of Med{ur.q Agricul tyral Growth 1 The districts 

fE;lll under medium agricultural grcwth category are' Dhubri, Nal-

.. b~ri and Jorhat which are located 1n Bramneputra·valley region• 

The total agricultural output is recorded increasing· from Rse 

2339792 (1980.1) to Rs-.3686541· (1990.1 };., It means there is record 
,_:-
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1ncr'easEt· .ot 4~83 .percent in output during the last decade. All . . . 

these areal UJ'lits .which included in medium growth rate have fa-
. . . 

vourable infrastructural facilities, better supply of water, 

intensive use of.£ert111zer_tothe agrictlltural prqduction pro­

cesses. But. sometimes agr1Qui tural growth is affected by natur­

al hindrances l~k~ flood occurences, variations in climatic con­

di tiona and so on .• 

(iii) lb!qAz:eag e' !tql Agr.J.9~a1 OtPw:tb 1 1ft this low 

agricultural growth .. categqry". (be,tween o.o to 4.0 percent), 

there is an increase ot 3-_47 pe~cent i.n output .from Rs .7670910 

to Rs ... 9184750 during tbe. decade. Tb1e category .tncludes ei&ht 

districts, out of them to~ districts (KQkrajhar, Bongaigaon, 

.sonttpur and Dhemajl are located in upper Brahmaputra valleY, 

three districts (Nagaon, MQrigaon and Gc,laghat) are located in 

lower Bratmiaputra valiey and only one district·. (JtarimganJ) is 

located in Barak vSlley region of the state (Fig-4.2 )~ All theee 

areas are charac~r1sec:l l»Y low agricultural gr~h bee.a\AM of 

recurrin$ iloods by ~1gnty Brahmaputra as wall as Barak and their 

many tributary rivers tor which the seasonal crop fail~ is a 

common phenomena~: Besides, lack ot 1nfrastruetural faoilitles 

including road and transport ~acil!~, :1ack of power supply all 

these are h.ighly responsible. fqr low agr!cn?.turnl growth rat$ 

ot these d1str1 cts ~· 
·;: .~ 

(iv) Tae .Areas of Regat1n Asricu1tura1 Growtb -• The $J'eaa 

where negative growth rgte is recorded during !be decade hav& 

been estimated a decrease of 15•::38 percent in total o~tput from 
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. Rs~ SY'f46?9. (1gao-1) ·to. Rs.5520108. (1990-1 ). There are seven 

districts oi the state which have negative ·growth. They are 
namely, Kamrup, nSrrang, taWmpur~ Sibsagar~ Dtbrugarb a·na 

. . ' . . . . ,. . . . ) . . ' ' ' .. · . . . . ' 

Tinauk1a in upper Assam region and the cachar dlstriet.in 
. ' ' . .. ' . . 

Barak Valley region. In these areas, unfavourable growth cond-
n 

itions prevail as excessive rain in some areas and paucity ot 
water in other areas, unfavourable topographiC 4ond1t1ons due 

.. to. existence of hi~ls t .lack of proper irrigation .fac111 ty to 
. . ' I , • , . , . . ' ~ 

the crop fields and lack of other agro.economic and technolo-

gical factors to the agricultural production' 'processes ~- all 

·.these are higby resporu;ible for negative agricul turaJ.. growth~ 

It can be mention here that thoi.l8h s~e· of the nettativ.e gro~h 
' . . 

districts of the state produces large quantity of food gra!ns 

. (mainiy paddy crops), . yet, they show a negative g~owth duri.ng 

the last decade because of above mentioned. caw;eS=~: thus, it· 

can be summarised that due to all these natural as well as other 

techno--economic taci11t1es to the agricultural prodt.ict1on pro­

cesses, some districts of the state recorded high growth rate 

though they produce less amount of agricultural products and 

xtce-yersa. Lastly, it mWJt be noted1·;that if the values of gr­

owth-ratios are higher than 1 •. 00,_ then there ia an increase 1n · 

the elements of agricu.l tural growth and -.rice .. versa, •.. These ret""! 

ios indicate proportionate changes in croP-area and/or crop. 

yteld accordingly·~>· N011, the agricultural ~h must be stwiled 

· in relation to agricultural productivity beca.use productivity 

levels ar•d changes therein might be able to explain other oauses 
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There is a researCh question which is posed 1n the 

Chapter.%· that agr1cwt¢'a~ growth and productiVity should 

nave a· nega·t:J.ve r\lll3.tionshtp for. the bal~ceti development. 

To giVe ·the ~nswer to· this .·qu.estt.on and to. tes·t, the val141ty 

of the growtb-.producti vi ty relationship hypothesis, the patt-

·. sr.ns of agricultural growth have. been studied in relation to 

land as well as labour productivtties. This relationship is 

established by preparing bi-variate frequency table and show­

.. · ;ing distribution by dispersion diagrams. 

(A) ~s.,.qUytal Orowth in Relation tg _l.a.nd -Px:od.uetirttxa 

The aub-class1f1cat1on of agricultural growth cate­

gories by land productivity categories, the total areal units 

are arranged according to, this. cross-olasslfication. Thus, 

there must be sixteen cells (4x4) in the classification. The 

percentage share o~ area and number of disti•icts h&ve been 

calculated for anch and every cell which shows the areal ex­

tent and frequency of the areal ~ts. Intact, 1f the area ls 

equally distributed in each cell, it must be equal to 6.25 

percent to the total ar~ (i.e. 100 16=6.25). But, if the aeea 

is more than that figure, it mean$ these categories are domin-. . . 

ating in the distr~bution. By choosing the cells of the bi­

variate frequency distribution which have areal ·percentages 
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.Table 4 .. 2 a Bi•Variate Frequency Distribution of Agricultural 
Growth (1980.1 to 1990-1) and relation to Land 
Product! vi ty (1990-1) 

Agricultural 
Growth 
(198o-1 to 
(1990.1) 

1. High 
( 896) 

2. Medium 

(4%-8%) 

3. Low 
(0%-4%) 

4. Negative 

Total 

( 

Land Productivity 

'High 
6000) . 

-
3.30 
(2) 

9.38 
(2} 

12.68 
(4) 

Medium 
(400Q-6000 l 

·6.15 
(1) 

11.80 
(2) 

10.96 
(2) 

28.91 
(5) 

(Rs/Ha) 

·Low 
(2000.4000) 

3.88 
(1) 

a.98 
(2) 

9.84 
.(3) 

29.94 
(9) 

Very Low 
( 2000) 

11.7'5 
(2) 

7•16 
<'.1 ) 

9•47 
(2) 

.. 

2Be38 
(5) 

....... 

Total 

18•99 
(5) 

17•19 
(3) 

33•S5 
(8) 

30e18 
(7) 

99.99 
(23) 

N.B.. Figures within Bracket indicates No.· of dJlstricts and ·the 

other fig~es indicate areal extent in % of each category 
o.t the Bi-variate frequency distribution.· 
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more than this average value 6.25 (Table-4.4), the agricul­

tural growth and preductivity relationship is studied and its 

~real extent is explained. The following are the salient teat~ 

ures of bi-variate distribution 1 

( 1:) The .Areas of High Growth with Low Land Productm ty a It 

.cab be interpreted from the Table 4.2 that the areas where gr­

owth is high (above 8%) with low and very low levels of l~d 
productivity occupy nearly one-fifth part (19 percent) of the 

state • It is situated in the Barak valley and the eastern part~ 

of upper Brahmaputra valley • Here, though the output per cul ti­

vated land is very low, inspi te of favourable climatic condi t­

ions. However, agricultural growth blis been recorded very high 

in these areas. It may be because of initial growth of stage 

where less intensity of technology may enhance :taster «rowth 

in the agriculture practices. 

(2) The Areas o:t Medium Growth with Loy Land ProductirttxaThis 

category of agricultural growth productivity relationship shows 

that near about 11.00 percent of the total area ·falls under 

this category. It includes.the areas of three districts, namely; 

Dhubri, Nalbari and Jorhat. There is also negative relationship 

~ut weak. 

(3) 1'he ,Ax:eas ot J.tw)growth with Medium to Low Land Producti­
Vitya This category includes nearly 20.25 percent area 

of the total state. The districts are sc~ttered in the Brabma• 

p.utra and Barak valleys. · 
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(4) jg!e A!'eas of Negative Growth with High and Medium Land 

frgductintx 1 Some of the districts in the state lo­

cated in Brahmaputra and Barak valley regions where the soil 

fertility is good and land productivity is higb to medium, a 

negative growth rate of agricultural productions have been re­

corded during the last decade. In this category total seven 

districts 1n9luded and incorporated about 30.20 percent of to­

tal cu11;1 vated land in the state. The causes of high level of 

land productivity in these areas are related to availability 

of new alluvial fertile soils but agricul t~al growth is low 

due to the natural havocs like recurring noods, lack of irri-
" 

gated water to some regions, lack of us_e of modern techno-eco­

nomic factors to the agricultural. production processes. 

Now from the above discussion, it is clear that the 

agricultural gro\ftb-productivity (land productivity) relation 

1.s negative but weak. The validity of this tact can also be te­

sted by preparing scattered diagram of agricultural growth ver­

sus land product! Vi ty.. The diagram shows a higher degree of 

scattemess of distribution (fig-4 .• 1):. It means relationship 

is weak• The areal patterns are diversified because of variat­

ions of agro-ecological and socio-cultural factor&~:. Thus, agr~­

cultural growth must be interpreted in relation 'to labour pro­

duct! V1 tY"• 

Mriou1tural Growth in Relation to Labour Productiyity! ~­

paring bt-.. vartate frequency table of agricultural growth wi tb 

labour pdociutti vi ty category (Table-4. 3 ), it can be concluded 



Table 4.-3 

Growth 
1980-1 to 
1990•1) 

1" High 
( 80%) 

-
2 •. Medium ... ~.' 

' (4%-815) 

3·~ Low.· 
· (o%-49h> · 

~-. Negative 

Total 

N.n. 

a Bi-variate Frequency of Agricultural Growth (1980~ 
in relationt~bour Prod~ctivity. (1990•1) 

Land Prodt.activity (Rs/person} 

High Medium Low .Very Lot~ Total 
(9000). (600C>-9000) (3000.6000) ( 3000) 

4.89 ... 9.52. 4~.95 19 •. 36 
(1) ·- (3)"· (1) (5) 

- 3efn· 13~32 - 17 •. 19 
(1) (2) (3) 

12.3.7 a.,05 9.47 3~.68 33.57 
... (2) (2) (2) (1) (7) 

, 16 .• 83 6 .• 50 6.84 - 30.17 
(4) (2) (2) (8). 

34.09 18,.42 39.,15 .· a,63 100~00 
-(7) ' (5) (9) (2) (23) 

>' 

FiSUx-as within-8racket·indicates No. of districts and 
th~ other digures indicate areal extent in ~ of each 
category of the Bi~variate frequency distribution. 

. , 
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that growth and labour productivity are negatively related 

(Fig-4~4).. The details of the facts can be interpreted. in the 

following manner a 

(1) 1J!e Areas of High Otpwth with Low Labour Prg.sfuctiytUJ This 

category of agricultural gro~h with low labour productiv1S¥ 

incorporates about 14 ... 50 percent of total CU;ltivated land. These 

areas include to~l ·four distriQts in the state located both in 

upper ~d lower parts of Brahmaputra valley region. These areas 

having low labour productivity with high growth rate because of 

intensive use Qf water facility, fertilizer to the soils and 

favourable climatic cond1 ti_ons~ On the otherhand, the labour pro­

ductivity recorded low to very low because of less application 

of seed•fertilizer package and high intensity of agricultural 

labour force employed in ·the agricul t.ural production processes! 

. (2) The .Areas of Medium Growth wl th Medium Labour Productm tya 
~ . t: . ' 

In this category of agricultural growth which occupies about 

18.0 percent of total oultivllted land~, the labour productivity 

has recorded med,tum:!,. It incorporate.s only three districts locat-
.. "' 

ed in the north of Brahmaputra valley region;•: There is a proba~ 
·' 

bill ty to increase the agricultural output by using modern agr1-. ' ' 

cultural facilities to its production processes where tram high 

agricultural growth with high labour productivity can be expect­

ed in future. 

(3) De ~as of tow Grgwth w&th Medium Labour ProduOtqitxa 

There are stagnant conditions of growth and productivity in the 

areas which are covering a more than one-third parts of the state:~· 
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In the low t5roWth areas. the· labour produot1 Vi ty must be higher 

fo~ balanced development. But, 1 t does not happen in these · 

areas. fherefore, thay have been recol"'ded as stagnent cond­

itione of g~owtb. But, because of strong techo-economic fa­

atore to the agricultural production processes in these areas, 

~ bigb growth rate could be expected in near future .• 

(4) !tJL .&maa o.t Jyfgat&ye Qt'Q!!!b w&ath . Ilia!) to fla$l1YPJ LabpU& 

,etoa:yc;lUi tz : Some of the districts loca<tec! 1n the most 

flood-prone l:U'eae like I.akb1mpur, Dlbrugarh anc.t Cechar, ~here 

c.rop failure during the monsoon aeason is a common phenomena, 

having negats.ve growth with h1!Jb to medium labour productivity 

levels. These negative growth areas covered about 24.00 per­

cent of the total oul ~1 vated land.- These areas are having good 

fert111 ty o1 the soils. btrt,. it ls ~fected by flood and other 

natural havocs. 1'here.fore, a negat1 ve growth in asrtaul tural 

output is recorded. Al\4 lf some protective measures oan be tak• 

en to tackle the nood situation,. then a good amot.mt of food­

gr«Un (mainly paddy) prodl!ction fl'om all tMae regions can ba 

expected. 

:Sy .describing agricult\U'al o~tptrt growth trends and 

pai:wrn.s in $ttall.o an attempt \'1as made to h1gbl1gbt the 1n­

heren.ii characterist1cs of growth ~tructure !n the state in 1t:;J 

regional frame. Th.e salient feat~~a of growth processes which 

~ave been desQr1bed here bring Q.~ an important general1eat1on. 
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It is ·logically proved that the linear trend of agricul­

tur~l output growth is more significant ·for predicting proper 

growth ·results of various crops in the state. It can be con­

cluded that high product! vi ty can be observed 1n the areas 

where soil is fertile with sufffeient water availablity and . 

climatic conditions are favourable, 'lhe agricultural growth 

processes are not accelerated only on the basis of local de­

mand but market forces are also influency them. Technological 

inputs are intensifying ~~e growth processes. Therefore, the 

fertile zones of Brahmaputra and Barak valley regions have 

higher agricultural growth (about 7. 08 per sent) during the de­

cade. Thus, there are e,cpectationai:· to intensify technology for 
. . 

accelerating growth processes•. 

Testing the validity of facts of growth-product! vi ty 

hypothesis, it is found that agriaultural growth is negatively 

related With land productivity in the state With diversified 

its areal patterns while growth is also negatively related with 

labour productivity'·levels but at insignificant level which is 

healthy symbol of balanced development and self-sustained grow­

th. In the end, 1 t can be said that our discussion must proceed 

towards an integrated approach of agricultural development for 

· preparing the •·region-specii'1c 1st.rategy. Thus, these all compon­

ents and characteristics of agrtcul tural development which have 

been studied in the preceding chapters must be interpreted to­

gethe~ by delineating the agricultural regions of the state of 

.Assam. 



MRICULTtJI\AL BEOIONS AND THEIR CHARACTERI8TIC§ 
. .·.: .. 

________ ·-.,____ 
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In the previous chapters, the agricultural personality 

ot the study area, agricultural productivity and production 

factors and agricultural growth characteristics have been dis­

cussed in detail. The previous discussion on different aspects 

of agricultural characteristics depicts a clear picture about 

· the areal patterns of the agricultural development of the Assam 

state and it gives the answer to the question how and why agri­

cultural activities.differ on space in different physical as 

well as socio•economic conditions. Intact, these agricultural 

characteristics are interrelated and inter-dependent in ita 

regional frame~. Therefore~.in the present chapter, it is tried 

to prepare an optimal regional frame of agricultural charact. 

eristics for the balanced development and self-sustained growth 

ot agriculture~: 

Before discussing the regional characteristics of as~ 

ricultural phenomena of the Assam state,,. it is important to 

interpret and analyse the theoretical and methodological as­

pects of region-formation so that a sutiable regional scheme 

of agricultural phenomena may be prepared,~; Thus, the concerned 

literature and the procedure of region~formation are to be dis~ 

cussed.-

So far as concerned 11 terature on agricultural regioll'!!t 

alisat1on is concerned, there have been nwnerous studies 1n 

region-formation processes specially in India and abroad~: The 
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work of Whittlesey (1936) is no~iceable and a starting point 

· ot the stud1ecl on agricultural .reg1onaltsat1on. His classical 

concept on the agricultural regions of the world is the base 

for neo-classical, theories.· He incorporated five characteri­

stics aspects in hia classification, namely; (a) Crop and li­

vestock co~b1nat1on, (b) intensity of landuse, (c) degree of 

technological development, (d) processing and trading of agri­

cul.tural output and (e) types and association of bUildings and 

other struct~es related to f&rming·. But· as his criteria for 

regionalisation considere as st&bjective, which was based on 

traditional 1nd1pators tor regionalisation, it could not there• 

fore prolol'tg for longer perioc1;t_:-fhe idea of agricultural re­

gions some.times involved with the idea of natural regions and 

it has been tnentioned by T.W~, Freeman (1971 ). But many agricul~ 

tural geographers rejected this notion because agricultural 

regions should be defined i~ agrtcul tural terms· instead o:f nat­

ural regions (Morgan and Munton ·1971,. Kostrowicki 1968) •. On 

the otherhand, some otber classifications with special referen­

ce to agricultural problems were made by Padadakis (1938.1966). 

His new sy~tem of ela~sification introduces a specific kind of 

climod1agrm by wbich cro~colog1cal extremes are identified 

for ecological requirements. of agriculture (Papadakis 1966h: 
)·. 

A comprehensive review anc:i comparison of':- various cr1 teria used 

tor the ex~ination of system of the agricultural regions of t~ 

world were prodllced by Grigg (1969) and he pointed out that ,ther 

are a number of predictable changes going on in agriculture in 

different parts of the world which will minimize many of the 
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preseat regional differences. B~t the principal difference 

between the systems of world agricultre which nC?t used as cr­

iteria in most systems, is prQduct1V1ty which must be 1ncl\ld• 

ed in the criteria of agric~ tural regions for accelerating 

the production processes !n future (Grigg 1969, p.118-120). 

As a sample of early ,ideas on the agr1cW. tUr-al region, the 

agricultural regions deline~ted by H. Wood (1931) for Scotland 

which have favoured by s~p and Beaver (1971 ). They commented 

that the work of Wood was based on environmental factors and 
~ 

1 t is su.l ~ble for agricultural landscape. Baker (1926-1932 ), 

specified ~agricul tura1 reg1011$ in purely agrtcul tural terms 

and his work was for North-America. He co~sidere<l a number of 

basts for agr1cul tural l"'egionalisation, viz• • predominant crop/ 

livestock,, association of crops and/or stock animals, type of 
~· . . 

fanning etc. In the neo-classical work on agricultural regions 

of the work, Kostrwlcki (19681 Wh.o identified the 33 model typ­

es. of world agriculture on the basis of considering 20 agricul• 

t.ural attributes emd putting them into •typograms •. The agricul­

tural attributes which he choosen are related to the character­

istic~ o1 agriculture. 

So far as agricultural regional.lsatton in India is 

concerned, the agro-ecologtcal attributes, Viz., topography • 

climate and soil have been considered for macro-agricultural 

zonation, and cropping patterns tor meso and micro-agricultural 

regions (Sen Gupta 1968, Bhat and Leannonth 1968). The concept-
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of'natural regions' has been applied to delineate the agr1-

cul. tural regions especially <turing the mid o£ this century 

because Indian agricultural systems might have be~n contro­

lled by the natural factors particularly by physical featur­

es and climatic conditions before tho green revolution period 

(Randhawa 1958, ICAR 1964, Planning Commission 1964, e.f .Me­

moria 1975l~. B\lt after· the green revolu·tion, ·it appaars to be 

the stgnificant changes in the orop.combtnations, productivity 

'> patterns and in regional structure ·o~ agricultural growth which 

has been interpreted by Singh (1994) • These' areal ·!eat\Jres 

are breaking the 11m1 ts of physical attributes of agricultural 

systems· with a s!gnificant transformation of agricultural char­

acteristics from traditional less• productive system to modern. 

systems of more productive ones with rapid growth (Singh 1994) •. ·.? 

Singh considen,:~d total twenty variables for agricultural reg­

ionaliaation in India and t~se . twenty variables were classifi­

ed into four categories of agricultural characteristics, viz.,· 

Agro-ecolog1cal characteristics, P.roduc~ion characteristics, 

Agricultural growth potential characteristics and Organisation­

al and 1'ecbnolog1cal characteristics! 

But so far as agricultural development of the Assam 

state is concerned, it is important to mention here that the 

Assam state is an. areal un1 t of ~eso-level but 1 t bas a s1gn1-

f1cant .. variation in the physical.. socio--cultural ~d economic 
' ' 

factors, thol.lgh the agricultur~ production processes in Assam 

·is still operative in its traditional way~ As a result, the 
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I' 
' ·; 

cr1:ter1a ·for analysing- :the ;present day system of. state •a ·agri­

culture ar$ still under the -!ntluence of agro-ecological and 

physiographic. co_nr;lltions o_f, land :rather ·tban techno-economic, 

. factors. 

v ' 

' 
Now• ques.t_ion arises how to delineate, the agricultural 

regions of the Assam state so. that the. -regional. processe.s of · 

agricul t~ may be atucU,ed a:nd the factorial impact on the pro-

, ceases of region-format~on -can b~. 1ntel])re,ted. For g1 v1ng: the 

answer to this question, three a~pects of- ag~icultural region-. 

formation are to .be interpreted-to understan4 the complete pro-. 

cedure of agric~ ttAral reg1onal1satton. They are 1 (a) the cho­

ice of the agricultural a~tributes for region-formation, (b) 

the proeed~ for identifYing tba.system of region-formation, 

and (c) t}le spati~ cont~gu1 ty. cri te~ia ~d opti_mal classifioat-. 

ion of areal un1 ts. These . aspects have been, discussed her,e 1n ... 

detail ~n relation to agr!cultur~l phenomena of ~e Assam ·st~te 

in., the folloWing . way~-

A. Tbe Cbotce of Agricultural, AttrJ.bytes a 

Tnere are numerous variables related to agricultural 

phenomena which ~ be included in the present study of region­

alisation •. But the important variables which are elosely··relat­

ed to thet agro-ecologlcal, production and infra-s:tructural and 

1nst1 tutional characteristics of the agriculture of Assam, are 

genereged and included in the present scheme of agricultural. 

reglonalisatlon. 'lhey are 15 in number as given in Table-5 •. 1. 



Tabl~5.1: Distric\~ise Selected Attributes For Agricultural Regionalisation 

Districts 
RF 

(mrrd 
SF PE PCAO AGRAO LP 

lmml IRs/pi !ZI IRs/hal 
"1990-·1 

DCLP LP1 
·1980-·1 (Rsipl 
1990-·1 ·1990-1 

DCLP·1 Cl NSA-
·1980-·1 1980-1 GA 
·1990-1 (/.1 

LI AI C.F LH 
( p/hal 1990-·1 (kg/hal ·1980-1 

1990-·1 

1.Ko!::ra_ihar 2727 65.8 1250 771 ·1.24 3984 34.50 2776 -2·1.55 134.75 29.87 ·1.8·1 6.37 5.29 1.·12 

2.Goalpara. 2482 67.8 ·124C ·1047 8.16 6720 "139.82 4840 68.93 128.92 42.ll0 ·1.77 6.90 ·10.33 ·1.04 

3.Bongaigong 2630 66.5 1·150 ·1037 1.24 3984 34.50 4695 32.66 ·120.50 36.50 ·1.52 5.25 5.95 1.12 

4.Dhubri 

5.Barpet.a 

6.Nal bari 

7.Kamrup 

8.Nagaon 

2655 67.5 "1"140 ·1294 6.22 8320 43.30 6492 "10.57 ·130.76 52.00 "1.38 3.24 "10.95 0.95 

24·12 65.0 ·1230 1095 9.49 5605 52.97 5523 47.·16 135.02 53.47 1.28 1.84 6.26 0.95 

2475 66.5 1280 1024 4:19 5820 68.84 5661 3.03 ·155.10 72.77 •1.24 6.·14 6.78 "1.31 

•1682 46.4 1066 600 -4.66 6372 380.54 4804 -61.64 126.0·1 37.36 ·1.3"1 5.76 20.33 1.05 

1750 61.2 1166 ·1603 3.93 9"108 ·12.13 7878 -36.30 "13"1.77 56.31 1.33 2.·13 8.94 2.91 

9.Morigaon 1680 60.5 1120 1019 2.5"1 5670 ·18.42 4376 47.5B 125.60 45.00 1.03 2.00 25.82 2.19 

·10.Darrang· 2214 67.8 ·1280 965 -2.74 5490 -34.80 4·150 -20.84 118.00 57.63 ·1.0·1 8.18 7.99 0.70 

"11.Son i tpur 2093 67.5 1·130 700 0. 97 5742 - 0. 45 3340 -45.35 ·129. 74 30.03 1. 32 12.09 8. 69 ·1. 25 

·12.Lakhimpur 3251 74.4 ·1379 90'7 -"1,0·1 4363 -42.95 4·15·1 -55.59 "130.90 29.·15 ·1.7"1 0.42 5.28 2.23 

B.Dhema_ii 3325 73.5 "1390 807 0.49 3559 - 5.67 2975 -43.33 ·124.50 27.50 1.16 0.30 7.69 1.90 

"14.Jorhat 208·1 70.0 1"140 1079 6.95 7149 48.90 6328 - 2.58 ·!27.4·1 43.35 1.29 4.75 23.07 "1.57 

15.Golaghat 1804 71.5 1100 3114 1.19 2015 -10.20 3484 -44.91 109.91 34.18 1.13 3.23 21.66 1.52 

·J6.Sibsc>.gar 2295 71.0 "1347 908 -2.25 7060 -·18.44 5529 -52.55 12·1.58 53.46 1.50 3.·10 17.53 1.74 

·17.Dibrugarh 2800 74.4 . 1076 549 -1.29 56.94 - 7.74 4995 -41.97 12}.35 30.34 1.46 4."10 ·16.24 3.18 

18.Ti.nsukia 2750 73.6 ·10·10 389 -3.50 4567 -3·1.8·1 2600 -65.69 ·130.20 32.20 ·1."15 3.25 "19.78 2.20 

19.Cachar 3J77 67.6 1427 535 -5.51 5963 364.77 J2C2 ··64.73 120.52 27.60 "1.27 0.89 10.79 1.47 

20.Haii,Jkandi. 3050 66.0 "1350 1474 ·16.40 -1402 -70.86 7·156 106.64 1·16.80 25.30 1.36 ·1.00 25.·12 1.30 

21.Karimganj 3992 65.5 1450 1233 0.91 1164 1.30 7646 -7.21 135.93 34.78 · 1.75 1.91 12.17 0.80 

22.K.Anglong ·1784 61.2 ·1445 3061 ·10.00 ·123·1 -82. ·16 9685 -4.21 ·114.28 36.00 "1.27 6.11 3.99 ·1.38 

23.N.C.hills 1183 56.6 ·1761 16"11. 22.00 ·1·188 ·-73.11 7061 ·106.82 ·104.76 "14.00 1.7"1 19.27 7.·17 0.95 

Assam 2456 67.20 1249 ·1468 3.35 4877 35.7"1 5589 -6.30 126.0·1 39.27 1.39 4.60 11.33 1.06 

Abbrevations: RF =Rain Fall; SF= Soil Fertili~Yi PE =Evapo-transpiration; PCAO ~Per capita agricultural output; 
AGRAO =_Ai1i1Ual gro'llth rate of agnc,~ltural output; LP =Land productmty; OCLP=Decadal change 1n la~d 
p~oductJv}ty; LP1 =Labour produotlvty; OCLP1 = Decadal ct1ange 1n lab~rproductmty; Cl =Crop intensity; 
N~A-GA = X of NS~ to total geographical area; LI = Labour tnput; AI = ~ of_ar9a under 1rr1gat1on; 
CF = use of chem1cal fert1l1zer; Ul = average s1ze of operational land hold1ng. 
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and their salient features are given below. 

(1) Mro-ecologtcal Cha£acteristics a Out of the to.tal 15 

variables, three belong to the group of agro-ecological don~ 

itions. Rainfall, soil fertility and Potential-Evapotranspir­

ation (PE) all are directly related to plant growth and agri­

cultural productivity of a region. Intact, soil fertility is 

the outcome of various physical and climatic factors, viz., 

geological formations (mentioned in Chapter-II), slope, drain­

age density, temperature and rainfall etc. and agricultural 

productivity is positively related to soil fertility. fhere~. 

fore, the agricultural characteristics of Assam are contrC:>lled 

by physiographic features mainly. Soil fertility is a strong 

crop-ecological factor which even after the adoption of green 
' 

JNVg1utl9n . .-_.:tectij•i§::to8Yl1tQ~dian~:asricul tural field, would play 
' . . . . . 

a .. significant role for the agricultural develqpment (Bha~. 1988). 

(ii) Prod.uctJ,on Character,tstiet f' This group incorporates 

five variables •. Out of them, three variabie, e.g,.,labour p_ro­

ductiv1ty (agttajltural output per person of agricultural work 

force), land product! vity (ag~Cll. tural out put per un1 t of 

· cultivated land) and crop intensity are directly related to 

existing production structure of agricultare~Agricult~al gr~ 

wth which is an important variable of acrtcul tural develo_pment 

of a region has been included in this category of variable&.f.t 

Moreover, the percentage of Net Sawn Area (NSA) also included 

under this category because it is a good indicator of areal 

extent of agricultural activities .. \ 
·';:t·_.-



: Selected Attributes for Agr~cUltural Regionalisation 
and their Mean. $tandard Deviation and Coefficient 
of Variations! 

I~ame of the 
Variables 

Mean· 

A. Agro-Ecological 
Cfiaraete~istica: 

1 ~ ft.ainfall' (mm) 

2• ~oil Fertility 67 •21 
3 ~ . Potential-Bvapot~ans- ~! ~1 ~~ ~c?,~.~~ 

· plration (PE) (mm) 

B. ~odu·ct.i,on Charaqter-
istics :·. - . 

4. Per Capita Agricultural 
output (Rs/person) . · 1468.00 

'· Annual Growth Rate of 
Agricultural Qutput (%) · 

6. Land Productivity 
(Rs/ha) . ·. 

7. Decadal Change in 
Land Productivity(%) 

D. LaboUr Productivity 
(Rs/person) ·. 

9. Decadal Change in 
.Labour.Productivity(%) 

10.Crop Intensity(%) 
11.Percentage of NSA to 

Total.Geographical 
Area · 

3.27 

4877 .• 22 

35.71 

5662.o4 

-6.31 

126.01 

39~28 

c. Organisat~onal and Tech~ · 
·nological Characteristics: 

12eLabour Input(Person/ha). 1.39 
13.Percentage of Area Under 

Irrigation Potenti~l 
·utilised 

14.Use of Ch4mical Fertilizer 
·(Kg/ha) 12.48 

15.Average Size of operat­
ional Land Holding 

Standard ' C. V. (%) 
Deviation 
(S.D_.l 

654!50 

4•55 
295,04 

1486.17 

2236.!14 

115.06 

2463.65 

51~t27 

10.00 

13.05 

0.23 

4•14 

6.88 

0.59 

26.65 

6·.77 
24.86 

101.37 

199.08 

45!85 

322.21 

33e22 

16.55 

88.65 

55.13 

~9.86 

------------------·-------------------------------------------
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(111) Organisational and Tech9olog1ca1 Ch&ractertstics : 

There are various attributes related to the intensification 

of agricultural prod~ct1on and development of an area. But 

under this category four important variables have been chosen 

for agricultural regionalisation. They are a labour input 

(agricultural labour per hectare), area under irrigation, use 

of chemical fertilizer (kgi.ha) and average size ot o:Peration-
-· 

al land holding 0 The last variable i.e. average size of l~d"'­

hold1.nij ~e:!tect.s the ownership characteristics of land, which 

is indirectly related to the agricultural developmental pro- . 

. qesses ,o~ a region also chosen as $D important variable of the 

present study•; 

B. the Procedyre of Ident1f)t1M the Rggiong a. 

· : · After discussing the: choice ot" the variables, it is 

important to interpret the procedure of identifying the reg­

ional systems so that the agricultural regions of the Assam 

state can be delineated and the regio~al processes ot agricul­

tural characteristics may be analysedtJ\ .. So .. tar as identifYing 

the regional systems for agricultural characteristics is con­

cerned, there are numerous studied made in ~dia and abroad 

(Barker 1926-1932, Bhat and Learmonth 1968).) But for identi~-, 

ing the reg~ons on the basis of homogenity within and hatero-

genity between the regions,. three important methodological 

tasks to be discussed here.~,: Tl:le first ta~k 1.s related to how 

to put all ~he variables, which are taking into for regional!• 

sation, on to their un1form scale, becaus.e, the variables have 
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. their different characteristics. The second task is to p\it 

the ~regated force of the variables into its areal hierar­

chy which is directly concerned with the ord6a1ng of sp'1tial 

variance .•. And t~rd task is associated with the !ind!ngout . 

th~ &$sim1l~t1on processes of ~glon formation which would . 
. . ' 

' .. highlight the areal processes and similarity of the areal units 

i.ts regional frame. 

There are variouS techniques to assimilate the areal 

units for forming the t:egional boundaries. For example, Wi tb 
' . . 

the help of cartographic techniques like preparing distribut-

ional maps of the agricultural attributes, the composit pict­

ure of emerging regions can be highlighted. But, there are num­

erous statistical techniques which are useful for classlf,ting/ 

grouping the areal units (Grigg 1967). In the present study 

the ordering of spatial variance of agricultural attributes 

have been· interpreted by following "the algor! thm of "£unction­

al distance m1n1m1satlon° which follows four important steps 

as a :(i) tranatormation ot raw data matrix, (11) _the calcul­

ation of functional distances and creation of distance matrix, 

(ii1) the choice of the minimum value of the distance matrix 

and clubbing the most similar areal units into an areal grot.rp 

and (iv) arrangement o~ all these areal units into the various 

groups of these areal units on the basis of the most similar 

functional characteristics. The Important steps of this algor-

1 tbm are given i'n figure-5.,1·,•,:. 

(o) Spatial Corrtigui ty and Optpnal Clasgif1eattona 

This is the important aspect of procedure of region 

fonnation because, since the procedure of ordering of spatial 



Table 5. 3 : Sim1lari ty within and betlreen the Groups in Region 

Formation. 

Areal 
Groups 

Prior to grouping 

After I grouping 

2nd grouping 

3rd " 

4th 
5't.b. 
6th 
7th 

8th 
9th 
10th 
11$, 

12nd· 

13rd 
14th 

16th 

17th 
18th 

19th 

20th 

21st 
Bas.t 

11 

n 

n 

" 
n 

.n_, .· 

II 

ll 

ft 

n 

n 

ft 

~. ' . 

·WitMn the Group - D Values 
so.lute 

0 

1w-941 D 

'. 0.652 0 

0.013 b 

o.oos ct? 
0.003 D 

o.an o 
o.o~4 o 
o.154 a 
0.201 D 

0.394 0 
o.230D 

0.148 c:,, 

o •. o11 ·8 
o.169 n~ \:] 

o.109 "? 
0.1!9 Gj 

o.o2L• a 
0.416 Q 

0.380 0 

0.491 Q 

0.147 D 
2.666 c:J 

0 

23.12:J 

7.770. 

0 •. 15() 

o.o6cJ 
o.OLf0 

0.92o 

0.29--":l 

1·"f8;):;) 

2.39;::) 

4.6~ 

2.7~--::. 

0.1};!b 

2~01e 

1.3<P 

1.66.:::-J 
0.29-;::;l 

4.96.-::..!J 
4.5~ 

1.75-~ 

310 76::J 

umulotive 

0 

1.941 

2.606 

2.611 
2.614 
2.691 
2.715 

2.869 
3.010 
3.464 
3.694 

3.842 

3.853 
4 .. 022 

4.131 

4.270 . 

4e.294 
4.710 
5.090 

5.581 

5.728 
8.394 

23 ... 12 

'30.89 

~1.04 

3.1.10 
31.'14 

32.05 
32.34 

... 34 .. ,., 

36.57 
41,.26 

.44.'00 

45.77 

'45.~90 

47-.71 

49.21 

50~86 

51.15 
56 •. 11 

60.63 

66.48 

&3.23 
100.-00 

-------··--------------------------------------------~~~----------8.394 
t I 
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variance is operated by computer • the grouping of . the ar~al 

units may not be in ·1 ts c9ntiguous nature.. Therefore, for pr­

actical purpose one has to modi£y. the areal grouping .schemes 

according to the: spatial oontigUi ty •. Thus• spatial contig\11 ty 

criteria·also considered here for delineating the agricultural 

. regions .of the AssQ·m stat a e· 

Generating the d~t~ of 15 agricultural variables as 

given 1n Table-5·.1 '· the ordering of spatial variance programme 

of which algorithm is given 1n Fig-5.1 was operated With the 
. ' . 

help of computer:~· The spa tiel features of assimilation process-

es of careal units are as follows I .. 

(1) Table-5-~2. which shows mean, standard deviation and co-

. efficient ot var!Qt!on of all the agrioul tural attributes of , 

the state of Assam,. reveals that the decadal change in labour 

:productivity has the bigbest co-efficient ot. variation (812.52 

percent )·•, I~ follows decadal change ln land product! vi ties 

(322.21· percent)-. ~t means the change in the labour as well as 

land productivities have diversified pattern in the atu4y area 

while soil f~rt111 ty index and crop 1ntens1 ty have the lowest 

areal variations in Assam that are 6~~77 and 7:;.!94 percent res­

pect! vely~-- It can lie visualised from the table that an the or­

ganisational and technological character~stics of agricultural 

phenomena have t~e var~atiqns but significant.~. 

· (2) Yhe trend and tendenc,.es of grouping the arel;ll Wl1 ts show 

that the first groUl) is assimilated at the· similarity level of 
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1.94 wb1eh includes 23.12·percent of the total variation 

while there seem~ a :nuctu~ting·nature of"general trend of 

ass1m1latfl~~ of areal W:tlts• nut;. at 2nd gro~ of assimila-
.. 

: ri ty. procad~es the similar! ty level was recorded 0.652 which 

is. 7 .'77. percent of the total variation. The trend nuctuates 
. I 

at 10th grouping. where 'the ~bsolute similarity level is record­

ed 0,.394 wh1.ch is .4.69 percent. In the last stage of assimil­

ation level. the variation within the group is recorded _higher 

as o.49'1 et 20th group, 2.666 et the last group of a.ssimilat­

ian (Table•5•3). As a result th~ nature ot grouping tendency 

graph becc-mes •u• ·shaped (Fig-5.2 ). 

(3) Arranging all thfl areal ·an1 ts accordiftg to their order · 

of arlf~}. varig_tton, a dt!i~~og_..am (i.e. called linkage tree) 

is pNpsreci eare.t'~ly which shows the areal variations within 
~ . ·-

the groups (Fig-5.3). Fig-5.), reveals that there are two clear-

o\.d: broad groupings, · o~ the areal un1 ts at 4.8 similarity level 

wJ. tb the exception that a few areBil un.1 ts have very high level 

of similarity level in the assimilation process of regionaltsat-. 
ion •. 2ut, at lower similarity level of 3.75, there are emergence 

of 5 clear gro~s of the areal units within those broad regions 

of macrq, level. These 2nd order groupings are called m£!!2 agr1-. 

cultural regions. If we go in more detailed at loYer level then 

there are again sub-division of these meso agricultural regions•:·· 

They are called mJ.,c.ts. region. Some areal W'li ts wh1.ch falls under 

these agricultural regions ot various levels are,called unique 

regions of different characteristics because they have different 

agricultural oharnr.:ter.istics. However, these units had to incor­

porate under these regions on the basis of spatial contiguity 
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criteria. 

(4) The regional hierarchy of agricultural elements and ass­

i~ation tendencies have some important dharacteristics in its 

regional ~rame. For example, tbe region which includes 5 dis­

tricts of lower Brahmaputra valley (IA) has two micro regions 

(IAI and IA2). These regions are similar in their physiograph­

ic characteristics. However, they are different in their agri­

cultural attributes. Therefore, they have put separately into 

two micro level regions. Likewise, the macro region of Barak 

valley (II) is haVing two EliO level regions while IIB forms 

separate meso level region in the assimilation proeess. ~pi te. 

of homogeneous physiographic characteristics of the.se two reg-

1 ODS. they assimilate at very high level of similarS ty •. There-
' . . . . . ' 

tore, the variation between those region is recorded.verv high. 

These regions of meso level are different in their labour pro­

ductivity. 

(5) On the other band, IB1 which forms the central part of 

Middle Brahmaputra meso region assimilating two areal units 

(Kamrup 8114 Nalbari districts of the state) form a homogeneous 

group (Fig-5.4), but there seems a deviation of the boundaries 

of agricultural regions trom the physographlc regions of the 

state. Say for eXample, Karbi-Anglong district is similar to 

the other contiguous districts in its agricultural char~cter­

istics of productivity and growth, but it is totally different 
'· 

in its physiographic as well as socio-cpltural. eonditions, 

though this deviation can be seen at micro level of the spatial 

ordering. 
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CHARAGTERISTI~ OF AGRICUL~URAL REXJIONS 

\ 
Alter ass1m1lat1ng all areal unit& at three various 

levels of macro, meso and micro regions, the agricultural re­

gions of the Assam state have been delineated. The nomenclat-

ure of these agricul turlil :tegions is given on the basis of gen• ~ : 

eral characteristics of p~~ical and agricultural phenomena · . ' . . 

wh:1ch is given in Table-5.4. The general agricultural charact­

eristics and the-pro~esses of agricultural development within 

the delineated regions have been interpreted ln the followtng 

·manner a ·· .... '·; .. 

1. Jlrahmapstra Valley Reg.l,on 1 

It 1s _macro-agricu].tural region of I order which _tn~ 

eludes total 19 districts of the. state. The areas under this 

, region is dispersed from Dhemaji (upper BrahmaputJ'a) to Dh\1-! 
'· . . 

bri (Lower Brahmaputra valley). Tbis m-egion includes more t~ 

75 ~rcent of total geographical area of the state, There are 

three meso-level agricultural regions W1 th in it,. They would 

highlight the agricultural characteristics in their most. hom~ 

geneous manner. 
They €ire 1. 

IA. J.ewer Bratt@pu'tra Vall.ex Region ' 

This region of meso-lev~l incl~des 5 districts of the 

lower Brahmaputra valley region of the state and has two micro 
I . . 

. level regional W'li ts namely a low _land of_ lower Brahmaputra va~ 

. lley · (IAI) and Kokrajhar region (JA2) , .. All these _regions are 
·~ ·, . " 



Table 5.4: Assimilation Process and Groupings of Agricultural Regions 

----------------------------------------------------------------------------------------------------------------------------
A.G. No. of 

Oist. 
PE PCAO AGRAO LP DCLP LP ·1 DCLP ·1 C I NSA-GA 

lmml IRs/pl IXl IRs/hal 1980-1 IRs/p) 1980-1 1980-1 
1990-1 1990-1 1990-1 1990-1 (%) 1990-1 

Ll AI CF LH 
IP/ha) 1990-1 !kg/hal 

----------------------------------------------------------------------------------------------------------------------------
l.Brahmputra 

Valley 
Region ·19 2362.68 67.90 1197 ·1521.63 6.36 5392 31.54 5488.53 6.66 ·127.38 42.09 1.36 3.49 

IA1.Low land of 
Lower Brahm-
aputra Valley 

· Re•Jion 4 2545.00 66.70 1192 1118.25 6.28 6157 67.65 5387.85 39.83 128.80 46. '14 1.49 4. 11 
IA2.Kokrajhar 

Re•Jion 2727.00 65.80 1250 7711.00 1.24 3984 34.50 2776.00 -2·1.55 '134. 75 29.87 1.81 6.37 
IA. Lower 

Brahmaputra 
Vally Re•Jion 5 2581.40 66.52 1204 2436.80 5.27 5722 61.02 4865.20 27.55 •129.99 42.89 1.55 4.56 

IB·t.Gauhati 
Surrounding 
Region 2 2078.50 65.45 1'173 812.00 -.25 6096 224.69 5232.50 -29. 3·1 •140. 55 55.07 1 '38 5.95 

IB2.Nagaon-
Gola')hat 
Re9ion ' ·1754' 50 63.60 1158 2199.25 29.61 4506 -15.55 8855.75- 9.46 120.40 42.88 1. 19 3.37 '! 

IB3.Longitudinal 
Humid Region 4 2'170' 75 69.08 ·1224 913.00 0.73 6362 - 1.20 4836.75 -30.33 124.19 46. ·12 ·1.28 7.03 

IB.Middle Brahm-
aputra Valley 
Region 10 ·1985.80 66.16 1187 1407.30 12.08 5566 38.24 6523.50 -21.78 125.94 46.61 1.26 5.35 

IC.Upper Brahma-
putra Valle)' 
Re•J ion 4 303L50 73.98 1214 663.50 -1.33 4545 -22.04 3680.25 51.66 12'1' '14 29.80 I .37 2.02 

Il.Barak Valley 
Region 4 2900' 50 '130' 48 ·1497 1213.25 8.50 2429 55.52 6486.25 35' 38 1'19. 50 25.92 1.53 5.77 

IlA.Cachari 
Region. 3 2850.67 151.97 1546 1126.33 5.87 2772 97.-65 5996.33 11.63 120.40 26. 13 ·1 .58 7.36 

IIB.Hailakandi 
Re9ion 3050.00 66.00 '1350 •1474.00 16.40 1402 -70.86 7956.00 ·106. 64 ·j •16. 80 25.30 '1.36 1.00 

Abbreviations: RF= Rainfall, SF = Soil fertility, PE =Evapo-transpiration, PCAO = Percapita Agricultural output, 
AGRAo = Annual Growth rate of Agrl. output, LP = Land productivity, DCLP = Decadal change in .land productivity, 

12.20 1.56 

8.17 1.02 

5.29 1.12 

7.59 '1.04 

13.56 '1.18 

·15.11 1.82 

14.22 1.32 

14.48 1.49 

12.25 2.38 

'13.81 1.10 

'10.04 1.07 

25.12 1.20 

LP1 = Labour productivity, DCLP1 = Decadal change in labour productivity, CI = Crop intensity, NSA-GA = 7. of NSA to total 
geographical area, Ll =Labour input, AI =I of area under irrigation, CF =Use of chamical fertilizer, LH = Averagr size 
of operational land holding. 
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agric~turally homogeneo~ though the Kokrajhar region is 

indifferent in agricultural characteristics from the other 

region because it assimilates at 5.5 level in the reg~on for­

mation processe~~ The,general characteristics of t~ese.reglons 

ot micro-levels are as follows 1 

IAI. b L9w Land of Lowet Brahmaputra Valley· Res% on a · !his 
. . 

. mtc.ro-level region 'includes 4 districts of iower Brahmaputra 

valle~ namely a Dhubri, Goal para, Bongai.gaon 8n4 Barpeta where· 

annual rainfall recorded 2545 mm which is sfatf1c1~nt for agri­

culture~ production~: The soil fertility index (66.7) and pot­

ential erapo.transpiration (1192 mm) are favourable for crop 

growth. In this mcro-level region, the annual agricultural 

growth thus recorded more than 6.~:0 percent which is more than 

that of state •s average (3~35 percent)~. on the' other hand, 

the land and labour productivtties have been recorded Rs.6157/ 

ba and Rs.5387/person respectively~ It is .al.so no·ticed that 

. the lend productivity is more than the $tate • s average (Rs.4877/ 

ba) where the labour product1V1 ty is a slightly lesser than 

that of state's level. It is interesting to note that this 

region recorded medium use of chemical fertilizer (8~17 k8/ha), 

medium. ~e of ·agricultural labour input (1.49 persons/ha)where 

C~9P intensity is recorded 128.08 percent an~ NSA to toal geo­

graphical area!· 1is 46.14 percent (Table-5.-,4)~~ Comparing all 

these attributes to the state's average figures, it has been 

clear that this region has medium 1nten:J1ftcat1on of the use 

of all t~se agricultural inputs •; 
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IA2. JSgkra,1tJ,ar Reg,t.on .':! This micro-level region incl\.ldes 

only Kolra~ district which have beterogenity in agricul• 

tural attributes with other regions of the state and there­

fore, it is identified as unique region of single district. 

tnspite of favourabl~ agro-ecological conditions of this re-. . , . ' . 

gion like annual rainfall recorded ?:121 JDJD• soil fertility 
. . . . ' 

/(65 .• 8) and PE recorded 1250 mm. The annll,al agricultural growth . . ' . : . 

recorded low (1.24 percent) wit~_ low land produc~iv1 ty (Rs • .39-t- -_·' . .. .... ' . ' 

·a~ ha) and low level pf labour productiVity (Rs.2776/person). 

The decada~ changes. in land and labour producti vttieJ:l are very 

.. ~ow even land productivity decreases by 21.55 percent during 

198o-1 to 199o-1-. Thus, percapi~~ agricultural output was 
I 

recprded lowest (Rs. 7711/person). lnspi te of weak product! Vi ty 

condi~ns, the crop 1nteil$1ty is recorded_very high (134.75 
:! " ' 

percent). The caus~ of low levels of agricu+tural productiv~ty 
'' 

may be ve~y high intensity and employment of labour input ( 1.87 

person per hec~e) and verr low level. of t~ use of c.hemical 
~ . . ' 

fertilizer (5.29 kg/~) which is less than half of the state's 

level (11.33 kg/ha). ~owever, __ th~ percentage s~are of irrigated 

area is recorded 6.37 percent, i·•,e:~. higher than ths:lt :of state's 

avet:'age (4.60. percent)._ . · , . 

IB. 'MJ.ddJ.e Bra!PJlapU,tra Va1ley Regign • 

This meso-region includes 10 d1stricts.of·m1ddle Brah­

maputra valley region (Fig411!5 .. 4) of the state of ASsam and has 

three micro-level regi,onal units, namely a Gauhati surrounding 



' .. :· 

-1 95·/-

reg~on (IBI),. Nagaon-Golaghat region (IB2) and longitudinal 

humid region (IB3). TbB salient features of these micro-level 

agricultural regions are described as follows 1 

IB1. Gauhati Surrounding region I It includes only 2 dis­

tricts of middle Brahmaputra valley region. Climatically, 

this region is favourable for agricultural development and re-

.. ce1 ves 2078 mm average annual , rainfall with high .evapo-trans­

piration (1173 ·mm) where the value of soil. fertility index· ~s 

recorded 65.45. Because of favourable agro-ecological condit­

ions especially of soil conditions and avai~ability ot water, 

She land productivity level is recorded h~gh (Rs.6096/ha), 

which is more than that of the state's average while the agri­

cultural output per wwrker also recorded high (Rs.5232/person). 

It is important to mention that though this region produces 

large amo\mt of agricultural products yet, due to some natural 

havoes like flood the annual agricultural growth rate has beeD 

recorded decreased (0.-25 percent) during the last decade. More 

than half (55.07 percent)~ea recorded lUlder NSA to total geo­

graphical area and about 6.0 percent cropped area U."lder irri­

gation where use of chemical fertllizer i~ more than 13 kg per 

hectare. Intensification in agricultural practices is being 

done by growth of centra+ place of this region:, i.e. the Gau­

hati city,which plays an important role as innovation centre 

of all these agricultural inputs and diffusing th~se innovat­

ions to it's suffounding ar.ea. As a result, a satisfactory in­

tensification of all these agricultural inputs have been record­

ed in this region. Therefore, it can be auggested that protecting 
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the annual flood measure, a record growth in agricultural 

production· can be achieved in near future. 

IB2·• Nasagn- Golagbat Region a This micro-regional un1 t 

inCoJ:"porates 4 districts of central part of middle Brahma­

putra valley region where a different physiographic condit­

ions are found due to the existence of hills il'l surrounding 

·of Nagaon district and mainly in Karbi-Anglong district. 

Though, Karbi-Anglong district is totally different in it$ 

physiographic. nature from the other parts of the region, How­

ever, it is similar in agricultural characteristics at its u 

significant level. It can· be separated in the lowes·t order of 
similarity on the basis·of its physiographic condition. In 

this region, Where the COildi tions are favourable for future 

agrlcul tural growth, rairu?all of 1754 mm is recorded during 

1990s ~hen· the PE is 1157 mm and soil fertility is recorded as 

moderate (63.6). In case of production characteristics, this 

micro region has a prosperDus. tendencies of future develop­

ment. In spite- of decrease in land land labour pl70duct1vi~ies 

during the decade (1980s), from Rs.6096/ha_to Rs.52SO/ba land 

productivity and from Rs.8855/person to Rs.7109/person in la­

bour productiVity with a very low percentage sha~e of _irrigat-
: q :' 

ed area (3.37)Jercent:~y), the significant agricuitt.iral grow-

th of abo~t 3.oo'percent annualiy has been ~corded during the 

decade. It may be because of inteasive use of chemical :terti-
i 

lizers (15 kg/ha). · This region may be idE!nti:fiad as 'develop-

ing agricultural region • of the state. 
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IB3. Lgngitudinal Humid RegiQD a This micro-level region 

situated in the middle Brahmaputra valley region includes 4 

districts, namely, Darang, Sonitpur, Jorhat and Sibsagar where 

3 ~ 4 times repeated flood havoc has been recorded r~ 

. every monsoon season. The fertility of the soil of this re­

gion is rich with alll.lvium. The ann\181 average rainfall 1s 

recorded higher (2170 mm) with 1224 mm potential evapo-trans­

piration when the soil fertility index is also high (69.08}. 

'::-.:·This region is .tamo\18 for mono-c\llture cropping pattern where 

rice is the dominating crop~ Due to recurring flood, a negli• 

gible. percentage of annual growth rate of agricultural output 

(.73 percent) has been recorded. The seasonal crop failure is 

a common phenomena here.:• The land and labour product! vi ties 

have been recorded Rs:. 6361/ha and Rs.4836/person respectively 

with a decreasing change during the decade. The crop intensity 

is also low (124•:18 percent). However, about 46 percent land 

is under Net, Sown Area to total geographical. area. The percent­

age share of irrigated area is very low (7:-.:03 percent). But 

the farmers are using chemical fertilizer intensively (14.J2 kg 

per hectare). This longitudinal humid region has a good chance 

to boost up the agricultural prodl.lctions after controlling the 

flood conditions and developing the production and technologi­

cal characteristics which can be identified as 'agriculturally 

prosperous region ''.~•: 

IC. yPper Brahmaputra Valley Rgion a 

This mesq~agricultural region includes 4 districts 

of upper Br$hmaputra valley;:. They are Lakhimpur •. Dhemaji in 
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north of Brahmaputra river and Tinsukia and Dibrugarb dis• 

tricts situated in the south bank of Brahmaputra river. A 

high average annual rainfall of 3031 mm and high potential 

evapo-transpiration (121,, mm) with fertile soils of humid 

conditions (soil fertility index 73.98) have been recorded. 

This region is agr~ecologically rich for agricultural pro­

duction where woil is more fertile as tarat soils·• In spite 

of favourable soil and climatic ~onditions for agricultural 

development, the land prod~ctiv1ty recorded low (Rs.4545/ha) 
I 

which .is lesser than the. state average with ;its decrease at 

an annual rate of 2.2 percent during 19So-1 to 199o-1 • .,..The 

labour productivity level also low (R~.36SO/person), though 

it has been increasing at an annual rat~ of 5.17 percent. In 

spite of.favourable agro-ecological conditions with high in­

ten~ity of agricultural growth potentials, the level of crop 

. intensity is very low (127 .7 percent) with a very less share 

of NSA to total. geographical area (29.8 percent)._· Because of 
I 

these weak conditions of ~gricultural practices the agricul-
1:;, ~ • 

tural growth is recorded ~e~ative (-1.33 percent) in the last 

decade~ On the othe_r hand, the area under irrigation for this 

meso-region recorded very low (only 2.02 percent) while the 

use of chemical fertil~zer is recorded 12.25 kg per hectare. 

On account of r~latively bigger average size of operational 

land holding (2.:38) comparing to all other agricultural re-

. g ions of the state.. there are bette·r chances for adoption of 

seed-fertilizer technolo,gy in the agricultural practices.•~ It 
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is obvious tha~ this agro~ecologically rich meso-leva~ agri-
. . 

Cultural ~gion where agr!cul tural growth potential is ·enou-
! 

gh to use may accelerated production processes fast through· 

utilising technological 'packages in the future. 

II. Bara}s Vallex Region a 

: ; ... . . 
,. ' -~ ~ . : 

It is the macro-agricultural region td a $mall areal 

Wlit which includes only-4 districts of the Barak Valley, 

namely, N.c. Hills, CBcbar, Hailakandi anc:l. Karimganj 4istr1cts 

wh.ich covers less than 25 percent of the_ total.geogra,phical 

area of the state. Th.ts region has a separate ,PhYsiographic 

identity. It is formed by tbe sedimentation of Barak river, 
• that is called Cachar plain. _ It is a ti'Siiattional region su-

rrounded by ranges of hills ~n three sides and open only to­

wards the west (Bangladda~ide) with + ts soc1o-c~ tural d1 ver­

st ties! !l'he·re are two·meso-level regions within lt. They are 1 

. . 
IIA.. Cachari Resion 1 Tbis Cachari region (cachat:' plain) 

is most-fertile region with allUVial deposits and rich lD 

rtce"!"belt in which 3 districts are included in the almllarit)' 

basis (N .C •. Hills, Cachar and Karimganji- districts).; A high 

average annual rainfall of 2850-mm and high potential evapo­

transpiration of 1546 mm with very high soil fertility index 

(151.97) indicate (1 good amount of agricultural growth potent­

ial• The favourable agro-ecological conditions are available 

~0r proper plan~ growth~: Land and labour product;tv1 ty recorded 
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. Rs. Z771/ha and Rs.5996/person respect1Vely'-_Though the land 

. productivity recorded less than that of.state's average, yet 

,its cieeadal change recorded about 98.0 percent which is a . : . . 
; . 

positive indicator 1n agricultural·input attributes for the 

region. Agricultural growth recorded about double (6.0 per­

c~~t) than' state's averaae (3.35 percent). The area under 

irrigation recorded 7.36 percent and use of chemical fertili­

zer to a.gricul tural production is· 10.04 kg per hectare. All 

these favourable climatic as well as production characterist-

1cs supports to idantity this region as agriculturally ( 'de­
veloped region' of the state. 

IlB. . Hai1aJ.sandi ResioD a _ ~t includes only Hailakandi dis­
trict having more variation in agricultural attributes with 

developed conditions and stands as unique region of single 

distr~ct. Here tha agro-ecological conditions like annual 

rainfall (3050 mm), potential evapo-transpiration ( 1350 mm) -~ 

h~ been recorded high and soil fertility recorded 66.0. The 

annual agricultural growth 1n output recorded 16.40 percent, 

land and_labour productivity has been recorded Rs. 1402/ha 

and R.s o 795~/person respect! vely. during the last de~ade. Crop . ., 

intensity is also mode~ate (116.80 percent) anc:J the use of 

chemic.al fertilizer recorded. higher (25.12 kg/ha). All these 

agr,t~ulturai characteristics .indicate that this region as 

m.od~rately developed region. 
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In the end, it can be concluded that the 

·ceases of agricultural development and assimilating tenden­

cies of the districts of Assam are still gove~ed by the 

· physical factors of land. As a result, the boundaries of &&• 
ricultural regions a:re .. co~~ng,p1}rfeetly "ith the phy-. ..,. 

siographic regions of the state, except ~bi-~l.ong district 

which $.s the outer part o~ Megblllaya plateau r~ther than 

Aasam llaina. Tho inf'l:uence of physical f.:.tQtor~ ean also be 
! 

seen.Qn m,eso-lovel regional boundaries of. agricultural re• . . ' ' ' 

~ions. But the aocio-cUltural.an~ economic !aotora like the 

i!lfluence of la~our·migration, food do-maJld of. local people; 

., ., ·the impact of tolmships on their surrounding areas can be 

seen at micro and lowest level of agr.tcult~ral regions. Thus, 

·~-~hese factors are 1n.f'lueric1ng the regional processes of ag­

ricultural dev~lopment at loeal levels rather than state level. 
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~ the present study, the main aspects of agricul­

tural development in Assam is analysed in relation to its 

regional frame. Xt is viewed that the regional interpret­

ation of egricultural phenomena for balanced agricultural 

developme'nt and self-sustained g'rowtb is raqt.iired, In the 

present piece of research, an integrated approach have been 

adopted for understanding the regional processes o£ agri­

cultural development. The_ salient .features or agricultural 

development and its related findings have been concluded 

h~re in the tollowing way 1 

( 1 ) The study area (Assam state) has favourable agro-ecol.o­

gical conditions with high agricultural growt~ potentia~ for 

agricul turaJ. development on one hand, and 1 t has some phYQ1o- · 

grapl\ic constraints due to to treq,uent oceurence ot floods, 

unhealthy and WlCultivable hilly regions on the other hand. 

On account of thea~ different physiographic conditions, the 

ar~al variations in the level of land productivity can be 

seen. For instance, the upper Assam region is characterised 

by higher level o~ land productivity (Above Rs.6000 per hect­

are) where the index of soil ferility is higher because of 

availability of alluvial soils. AgBin low and very low land 

productivity have been observed in both Brahmaputra as ~~11 

as Barak valley regions (e.g., Lakhtmpur, Dhema;Ji, Dibrugarh 

Cachar districts) where recurring floods and other natural 
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havocs destroy the existing crops repeatedly in a single 

crop season, Due to these unhealthy and uncertain climatic 

conditions in the state, the agricUltural development pro­

cesses and their regional ~orces are weak and areally di­

versified~ Even then these processes are being controlled . 

by the physiographic factors~ 

(2) As the state's economy is agriculturally dominated 1 

agriculture alone contributes 56 percent of the state's total 

income and near about eo percent work force is engaged in the 

primary sector, the farming intensity is very low with mono­

cropping patterns, Therefore, there is no diversification in 

crop-combinations, Entire operations are based on rice-culti­

vation which is for local consumption. As a result, the second­

ary and tertiary sectors of economy of the state are weak with 

concentrated occupational structure. The large amount of work­

ers are engaged in agricultural sector only~ lnspi te of unli ... 

ited supply ot labour to the agricultural practices, the agri~ 

cultural developmental processes are unarticulated in the. ~tate 

because of stagnant conditions of agricultural activities~ The 

agricultural labour productivity (i~e~ agricultural output per 

worker) is recorded very low~ While the non-agricu1 tural sect­

ors absorb only 25,5 percent of the total workforce in 1990.1, 

as 4~0 percent in secondary and 21.,5 percent in tertiary sect-

ors. 

(3) The agricultural labour productivity is found low because 

of lack of modern technology and in migration mainly in the 
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rural ·areas. The intensity of agricultural workto~ce was 

recorded highe~ than the decadal growth of total populat­

ion during 198Q-1 to 1990-1. Thus the agricultural produ­

ction processes have·been accelerated by the labour.intea­

sification rather than the inducement of modern technology. 

(4) Inspite of favourable a,sro-ecological conditions, large 

size o:t land holdings and very low ratio of agricultural 

labourers to cultivator (0.18) in the upper Brahmaputra Vall•· 

ey which includes the districts~ namely, Lakhimpur, Dheme~i, 

Tinsukia, Dibrugarh, the per capita agricultural income is 

recorded low (Rs. 663~person) with very low level of land 

(Rs.4545/ba) as well as labour productiVity (Rs.36BO/worker)• 

There is a record decrease in land productivity (22 percent) · 

during 1980-1 to 1990-1 and consequently, agricultural growth 

is recorded negative (-1.33lfepcent). 'lberefore·, there are 

the stagnant conditions o:t agricultural development. The fact-· 

ors of stagnant conditions may be many, but, it may be mainly 

because of natural floods and havocs. 

(5) In Barak valley· region per capi-ta ,income (Rs •.. 1213/per. 

son) is medium ·with high agricultural growth .(~.5 percent). 

Ini spite of lo~r level of agricultural product! Vi ties. the gro~ 

tb is 'recorded high and 1 t is mainly because of high increase 

tan land as well as labour productivities. Therefore, there is 

a negative relationship between growth and productivity, but 

growth is positively related with the changes in land and la­

bour productivity. In this prosperous region of the state, ;:_ 
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. ' 

labour intensity is high (1.53 persons per hectare) with 
' ' 

smaller_ size of land holdings (~.10 hectare.per cultivat-

or). Therefore, agricultural labourer-cult1~ator ratio 1s 
... ', ' . ' 

recorded very high (1.36). In spite of dominence of labour 

input in the production processes, this region may produce 

more agricultural products and may accomodate more labour 

force in future because of' very high intensity of agricul-
• • t ' • 

~ural growth potential~, 

(6) It ~ay sa£ely ~ concluded by establishing the relation-
~ ;> 

ship between land pr9ductiV1ty and it technological ~reduct-

ion factors that the u~e of fertilizer,_irrigatlon end RYV 
' • <: :,• 

seeds are positively related but ins1fn1f1cant. It means the 

high productivity areas are not influe~ced by irrigation be­

cause of humld conditions of the state. Therefore, r~intall 
' ' 

·.:- . ; 

is more prominent than irrigation c~ndJ. tions-. 

(7) The relationship between land and, labour productivity 

is highly and tignificantly positive,. It means that the areas -- ' 

o~ higher level of land productivity have the higher levels 

of labour productivity and nee-versa;•, It indicates that the 

factors of land productivity are dominant for labour prod~cti• 

vi ty also·., 

(8) The growth-productivity relationship is weak which re-
• 0:. 

fleets the diversified patterns of agricultural growth~ It id 

hypothesized in the present research that this relationship must 

be negative foT balanced agricultural development in its regional 
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b'ame. B\lt the hypothesis' is· rejected, because there is 

· positive· relationship· b~~en the.se atvibutes of agric=lll• 

, tural development~ Iri1~~as of high product! v1 ty·, gro-
. . . 

wth·proceeds £aster on account of higher levels o£ agricul-

tural. production potential wbich'1s third important attri-

. bute o:t' agricul tura.J. development. For· the . .justification of 

. this statement, product! vi ty patterns . ~n . relation. to. ag~i-

.· c\il t.~al. production potentials would l;)e interpreted separ-

ately i.n next section ot this chapter. 

· (9) ~· the. processes ·of' region-formation of agricultural 

characteristics, it ie clear that th~.phys1cal·cond.1t1ons 

are intluenc.ing ·direc.tly to the areal homogen!ty of agri-

. cultt.U'al .activ1 ties~;, As a result, the regional boundaries 

.ot ·agricultural regions are coinciding the physiographic 

diV1Bions oi the stat~ at their meso~level .of regional de­

mercations• But thJ.s fact is. not true for middle Brahmaputra 

region where the boundaries of physiographic regions are not. 

coinciding at meso-level:~ 

SOOOESTIONS : 

in the concluding Part of the present chapter, it 

;f.'s .fotmd that ~e agricultural developmental processes are· 

evolving diversified patterns which are very weak in nature · 

and therefore,, there is a d1 versified na~ure of developmental 
r 
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attributes. For strengthening the entire system of agri­

cultural production and 1 ts micro regional systems, few 

suggestions which are VerY much important and would help 

to integrate the structural components of agri cul tt1ral 

· systems have . been give. · 

~hey are as follows a 

.(1 ) ·Indeed,_· the agricu.l tural production processes accel­

erated iri Assam state are too weak so that they are not 
. . . . 

able to produce surplus production in the area. SinCe there 

is no surplus production, the agro-industrial base of the 

state would be weak and consequ.~ntly.., the sa~onde.ry and ter­

tiary· sectors are ·. riot having the proportionate· $hare of occ­

upational structure. ·on the other h.and~> th.e ~nt!rc agricul­

tural production processes are stagnant. Undoub~e4ly, these 

production processes are labour dominated .a<:ee.ler~ting thro­

ugh the peasantry system of _'the ·fanning for the loc.al consum­

ption. (Das 1980)~· .. However, strong agro-1ndtl$tr.ial base is re­

quire~ for getting the ma.Ximum remuner&ti on to· tlle farmer~-,· 

Agro~industrial set up would ·'help to shif~ in the.· occupation­

al structure also~ Thus, at the district head quarters the 

number of rice mills, flour mills and oil spell~rs would be 

established in .tutre. On the o~er band, to strengthen the 

lndU&trial facilities for agricultural ·development like fer­

tilizer depots, seed stores, storage facili~ies should also be 

established at the rural toWn& of the state. As a. result, there 



~abl~ 6.1 a Region-Wise Producticm. Po.tential Attributes 
(1990~~91] 

t._. ;. 

··. ". 
' 

Agricultural Average. ·• Maximum Product~ Production 
Land ~ectad ion Ef'f- ential 

Regions Product- · Yield iciency 
ivity · level (Y/A) Magni~ud,~ ' . (A)Rs/ha (~)Rs/ha (Rs/b.a)' 

··-.. -
: 

.' 

w. The · LOw Land ., 
..-.\--:. 

8842 0.70 2685 of Lower Br- . 61"57., 
abmaputra vall-
ey Region 

; 

~ ~I!fo. J{okrajhar Reg- 3984 4500 o.aa 516 
ion 

IBI. Gauhati-Surr- 6096 8685 0.70 2589 
ounding Region 

IB2. Nagaon-Golaghat 4506 . 5(Y'f3 o.aa 567 
Region 

IIB3. Longitudinal 6361 7785 0.82 1424 
Humid Region 

IC. Upper Brahma- 4545 8296 0.55 3751 
putra Valley 
Region 

; . 

;rrk~'iCachar Region m1 
~(:.") 

5584 0.50 2813 

IIB:(i·P.Hailakandi Re- 1402 3592 o.4o 2190 
gion 

Pot-

Int·en-
sity · · 
(in uni-
t:v. 

(A7Y) 

1.44 

1.13 

1.42 

1.13 

1.22 

1.83 

2.01 

2.56 

Source a· Cropwise Max. Expected yield figures are collected 
.from the I.C.A.R., Shillong. 
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.would be ~ functional change ~ccording to agro-industrial 

set up of the area and 1 t would help to shift the . occupat­

ional structure from agricultur~l sector to non-agricultural 

.sector •. 

(2) So far as the acceleration of decision making process­

es is concerned, there is a triangular relationship among 

agricultural attributes, They are • 

(1) existing production structure of which land product! Vi ty 

is the main atrri bute, 

(i1f.. the agricultural production. potential which is related 

to the le~l of the maximum expected yield (A), and 

.(tit) the 1npute 1ntena1 ties (X) • The relationship among these 

attributes can be es~l:il1shed and the optimisation of the 

agricultural systems can be suggested. 

Table-6.1 0 reveals that tne magnitude of_productio~ 

P-'tential \1hich itJ difference betweQn ex!et!l'!g productiVity 

and potent~al productivity (A-Y) is recorded. h.tghest in upper 

Brahmaputra vall:~y region while its 1nten.s.ity is highest in 

Hatlakandi region. :tt means tllat these two extreme resource 

intensities of stq~ent agricultural r~gions.con be utilised 

~Q inten~ify the te~hnological inputs (Fig-6.1). 'Thus, use 

of fertilize~, UYV and pesticides should be r4ade more in these 

regions. 

I 
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(3) The relationship betwe~n land product! vi ty··an<:i tech­

nologtcal. input is weak in the agricul turai practices· in · · 

the state~ The above suggestion ·would also help· to stren•· 

gthen 'this relat~onship and would increase the rate o£ ag­

ricultural produqtiVity with respect to technological in• 
. ' . ' . 

pu;ts. However, :for preparing the proper regional invest-

ment s·trategy for longer period, the agro-ecolog1cai cond-

1 tiona should also kept 1n tdn4 be.cauae agr1cul tural. regions 

fire prope~ly coinoiding the agro-ecological conditions of 

the state• 

(4) The flood. control programme. must be implemented speci• 

ally in.the f'lood-p:rone areas specially in the upper parts 

of Brahmaputra Region so that the :fanning intensity and pro- . 

dt.tot1vi·ty levels can bl! raised· •.. · 

(5) lfhere has been a record. decrense in llroduc~i vi ty and 

negative growth in agr1C'totl.tural Pl'oduction ill ·the upper 

Brahmaputra and ~ak Valley regions durin8 the l~at decade 

(198o-1 to 1990-'t ). i'lvJ growth eilll. '00 it1,,r,~ased 1)y changing 

the crop_ping patterns a:!. ·thase regio.ns. Tb3 cr~pp.in& patt.ems 

are padcly.dominated rather than commerclal crops •· These areas 

have favourable 'agro-ecological cond.t:tion~ f'cr ·the gro~Jth of 

oil seecls and jute cul t1vation. fhus, it is suggested that 

.jute and oil s~eds should be cul t·ivated in these areas in fut­

ure so that ~e agricultural productivity and growth can be 

increased fast with the optimal patterns of development''' 
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APPENDIX - I 
Districtwise changin·~ crop-patterns in Assam ("1980-·t to ·1990-1) 

Districts RA Rw Rc: M w OCM T G l p Ro LC s MR J c " 0 p & Sp 
" I 

;ju 

1. Kokrajhar 80-1 30.0·1 52.02 0.18 0.54 U.9 0.32 0.18 0.08 - - 2.97 0; 13 0.56 6.43 ') "0 ,,.J.Lt 0.0·1 0.15 - ., ·16 
90-·1 26.10 53.64 0.3'1 0.55 •1.20 0.04 0.26 0.02 0.73 0.20 0.09 0.39 9. •15 5.36 0.01 0.02 0.2·1 0.76 
c -3.9·1 ·1.62 0. ·13 0.01 -0.69 -0.28 0.03 -0.06 - - -2.88 0.05 -0. '17 2.72 2.07 - -0.13 - -0.40 

2. Goalpara 80-·1 27.28 49.93 ·1.5"1 0. iS 5.87 0.53 0.20 0.05 - - 2.97 0. "13 0.73 4.80 4.62 0.03 0.·16 - 1.03 
90-2 26.86 48.14 5.5·1 o. ·18 4.08 0.79 0.32 0.20 0.92 0.58 0.67 0.33 0.55 4. ·15 4.88 0.01 0."17 0. ·16 1.07 
c -0.42 -·1. 79 4.00 0.03 -1.79 0.26 0.12 0.15 - - -2.30 . 0.20 -0.18 -0.65 0.24 0.007 0.0·1 - 0.04 

3. Bongaigaon 80-1 
90-·1 28.80 45.67 2.22 0.35 2.47 0.42 0. '10 •1.83 0.72 0.46 0.36 0.24 0.59 9.67 4.00 0.01 o. '17 0. •15 ·1.68 
c 

4. Ohubri 80-1 34.50 32.84 2.27 0.03 5.92 0.68 0.29 0.27 - - 3.54 0.03 0.25 5.46 1"1.50 0.002 0.06 - 2.24 
90-1 28.60 29.90 4.70 0.14 7.07 1.67 0.10 0.06 0.67 0.42 0.6-1 0.38 0.75 7.45 ·12. ·18 0.003 0.06 0.34 3.75 c -5.90 -2.94 2.43 0. •1•1 1.15 0.99 -0.19 -0.21 - - -2.93 0.35 0.50 ·1.99 0.68 0.001 - - 1.5-1 

5. Barpeta 80-·1 31.04 35.75 0.33 0.17 c. ·1"7 1.50 0. •11 0.37 - - 6.16 0.97 0.23 9.40 6.20 0.01 0.22 - 2.27 J1 It 

90:..•1 30.57 40.69 3.08 0.01 4.13 ·1.08 Q;07 .. 0. •12 . ·1.38 ·1.32 1.08 0.92 0.51 9.29 3.32 o.oo·1 0.10 0.43 3.56 
c 0.47 4.94 2.75 -0.16 -LOS -0.42 -0.04 -0.25 - -

I 
-5.08 -0.05 0.28 -0. •11 -2.88 -0.009 -0;·12 - 1.29 

6 •. Nal bar i 80-·1 32.91 48.43 0.5·1 0. ·Hl , .in 0.07 0.33 0.02 - - 2.56 0.86 0.44 5 •. 37 ') ~·I 0.0·1 0.77 - ·1.M ~. t7 '-• II 

90-·1 21.61 58.20 0.75 0.05 1.45 0.09 0.33 0.09 1.21 ·1.25 0.50 0.84 0.50 7.66 1. 91 0.02 0.38 0.02 2.21 c -1"1.30 9.77 0.24 -0.·13 -1.74 0.02 - 0.07 - - -2.06 -0.02 0.06 1.79 -0.20 0.0·1 -0.39 - 0.57 

7. Kamrup 80-·J 27.67 47.32 3.02 0.15 5.67 0.32 0.21 0.24 - - 3.95 0.67 0.54 4.19 4. ·12 0.05 0.78 - l.04 
90-1 ·16.26 55.83 6.17 0.20 3.02 0.08 0.18 0. ·15 1.07 ·t.33 0.29 0.48 0.83 . 6.53 3.02 0.05 0.40 0.2·1 .., "' ,),,)'f. 

c -1·1.41 8.51 3. ·15 0.05 -2.65 -0.24 -0.03 -0.09 - - -3.66 -0.19 0.29 2.34 -·uo - -0.38 - " ')n ·c. • .;,\) 

8. Nagaon 80-1 13.08 55.4·1 1.72 0.26 3 .~,., 0.04 0.3"1 . b.07 - - 4. "17 0.08 0 • .:19 9.84 6.67 0.08 3.09 - ·1,2·1 . ,,)1 
90-·1 17.88 42.77 12.82 0.18 3.62 0.03 0.76 0.04 0.75 ·t. 77 0.19 0.18 0.32 7.90 4.38 0.03 2.87 0.2·1 2. ·16 

c 4.80 -·12.64 1·1. ·10 -0. 08 0.23 -0.0·1 0.45 -0.03 - - -.3.98 o. ·tO -0. ·17 -·1.94 -2.29 -0.05 -0.22 - 0.95 

9. Morigaon 80-1 17.82 45.77 6.40 0.11 550 0.36 0.27 . 0.2·1 - - 6. ·15 0. ·16 0.59 7.32 7.77 0.01 0.77 - 0. 7·1 
90-·1 ·18.58 39.85 •16.60 0.02 6.21 0.-19 0.04 0. -t-1 0.66 1.84 0.25 0.29 0.34 8.23 5. ·13 0.0·1 0.35 0.20 0.44 c 0.76 -5.92 10.20 -0.09 0.71 -0.17 -0.23 -0.10 - - -5.'7'0 0.13 -0.25 0.9·1 -2.64 - -0.42 - -0.27 

1C. Darran'] 80-·1 24.60 . 45.76 0.14 0.25 3.93 0.17 0.34 . 0."17 - - 4.23 0.27 0.42 9.84 6.39 0.12 0.73 - 2.55 90-1. 27.04 44.19 0.60 0.26 1. 99 0.23 0.20 0.17 0.6·1 0.97 0.57 0.30 0.31 14.63 4.18 0.04 0.45 0.18 2.17 
\, 2.44 -·1.57 0.46 0.01 -1.94 0.06 -0. '14 . 0.00 - - -3.66 0.03 -o.o9 4.79 -2;21 -o.o8 -0.28 - -0.38 
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11. Sonitpur 80-1 12.09 63.5·1 0.27 0.47 5.40 0.03 0.33 0.2·1 - - 4.00 0.04 0.25 5.44 3.60 0.02 1. 98 - 2.29 
90-·1 14.48 64.73 1.32 0.42 •1.89 0.005 0.09 0. "13 0.29 1.32 0. ·12 0. ·15 0.46 8.62 ·1.53 0.0·1 0.69 0. ·16 2.59 
c ,., "" 1.22 •1.05 -0.05 -3.51 -0.025 -0.24 -0.08 - - -3.38 0. 1"1 0.21 3.18 -2.07 -0.01 -1.29 - 0.30 c. • .:;; 

12. Lakhimpur 80-1 ·15.84 62.55 o. •15 0.25 3.53 o. "17 0.07 O.O·i - - 4.22 0.23 0.30 7.56 ·1.96 0.0.3 0.80 - 2.22 
90-1 ·16.0·1 62.75 0.32 o. ·19 0.69 0.0·1 0.03 0.84 0.05 1.0·1 0.05 0.15 0.22 ·14. 79 0.47 0.02 0.29 0.08 ·U3 
c 0. "17 0.30 0."17 -0.06 -2.84 -0. •16 -0.04 0.83 - - -4. ·17 -0.08 -C.OB 7.23 -·1.49 -0.06 -0.5·1 - -0.29 

13. Dhemaj i .30-·1 10.60 58.03 0.25 0.52 1. 24 0.51 0.13 0.03 - - 4.69 0.42 0.49 19.44 0.25 0.14 0.97 - 2.20 
90-·1 ·16.62 60.76 0.08 0.64 0.61 0.04 0.05 0.0·1 0.04 ·1.04 0.01 O.H 0.11 17. ·13 0.22 0.02 0.06 0. ·15 ·1. 73 
c 6.02 2.73 -0.·17 0.12 -0.63 -0.47 -0.08 -0.02 - - 4.68 -0.23 -0.38 -2.31 -0.03 -0.12 -0. ·19 - -0.47 

"14. Jorhat 80-·t ·t3.68 67.40 0.008 0.09 2.85 - 0.06 - - - 5.42 0.07 0.05 7.38 0.32 0.03 ·1.48 - 0.99 
90-1 13.61 68.31 0.07 0.02 1. 49 0.009 0.0'1 0.34 0.08 2.92 0.03 0.02 0.08 10.04 0.12 0.003 0.50 0.16 2.11 
c -0.07 0.9·1· -0.062-0.07 -·1.36 - -o.o5 - - - -5.39 -0.05 0.03 2.66 -0.20 -0.027 -0.98 - ·1. ·12 

·15. Golaghat 80-·1 7.88 .:,5.81 0.0·1 0.12 2. ·12 - 0.08 0.04 - - 1.63 0.02 o. ·16 9.33 2.28 0.08 9.23 - "1,·1·! 
90-·1 •15.22 58. •13 0.08 0.36 ·1.08 0.03 0.05 0.02 0.09 "1.24 0.22 0.04 0.22 ·10.99 0.99 0.01 9.28 - 0.07 1.44 
c 7.34 -7.68 0.07 0.24 -·1.04 - -0.03 -0.02 - - -·1.41 0.02 0.06 1.66 -1.29 -0.07 0.00 - 0.33 

16. Sibsagar 80-1 3.52 90. ·16 0. •12 0.05 1.04 - 0.0·1 0.004 - - ·1.04 0.02 0.05 2.33 0.18 0.02 0.76 - 0.62 
90-·1 5.69 87.00 0.13 0.06 0.29 - 0.0·1 0.008 0.01 0.42 - 0.04 0.05 4.26 10.06 0.008 0.22 0.05 ·1.29 
c 2. ·17 -3.16 . 0.01 0.01 -o. 75 - 0.00 0.004 - - - 0.02 0.00 0.93 9.88 -0.0•12 -0.54 - 0.67 

17. Dibrugarh 80-1 11.03 70.75 0.009 0.75 4.37 - 0.10 0.004 - - 4.74 0.009 0.09 6.15 0.08 0.009 0.64 - ·1.23 
9Q-·; "1"1.46 72.84 0. ·13 0.46 0.84 0.2:· 0.04 0.0·1 0.03 •1. "14 0.08 0.03 0.20 8.92 0.04 0.04 0.63 0.08 ·1.5"1 
c 0.43 2.09 0.121-0.49 -3.53 - -0.06 0.006 - - -4.66 -0.02·1 0.11 2.77 -0.04 o.031 -o. o·1 - 0.23 

·18. Tinsukia 80-·1 6.36 57.16 0.01 4.56 3. •18 0.02 0. ·15 0.02 - - 3. "17 0.02 0.23 "14.70 o.cs 0.0·1 4.t!6 - 5.37 
90-·1 9.14 73.73 0.09 1.44 0.25 0.20 0.02 0.57 0.0·1 0.67 0.05 0.01 o. 12 10.82 0.04 0.002 0.76 0.12 1.78 
c 2.78 ·16.57 0.08 -3.12 -2.93 0. •18 -o. •13 0.55 - - -3. ·12 -o.o·1 -o. ·:6 -3.88 -o.o·1 -o.ooa -4. ·10 - -3.59 

19. Cachar 80-·1 17.50 72.79 3.70 0.09 0.09 0.03 0.04 0.0·1 - - 0.83 0. "14 0.06 0.82 0.36 0.10 ·1.29 - ·1.24 
90-·1 ·13.63 75.63 5.88 0.04 0.09 O.O·i 0.02 0.02 o.oo·1 0.26 0.29 0.02 0.10 2.12 0.05 0.02 0.33 0.0.6 ·1.30 
c -3.87 2.94 2.18 -0.05 0.00 -0.02 -0.02 0.0·1 - - -0.54 -0. ·12 0.04 1.30 -0.31 -0.08 -0.96 - 0.06 

20. Hailakandit!0-·1 22.·19 70.17 1.51 0.002 0.20 0.05 0.09 0.04 - - 0 .. ~2 0.06 0.15 0.96 0.28 0.08 ·1.82 - 1.65 
90-·1 ·14.32 74.90 1.7·1 0.04 0.07 0.008 0.08 0.008 0.008 0.98 1.02 0.03 0.09 2.75 0.20 0.12 0.43 0.22 2.88 
c -7.87 4.74 0.20 0.039 -0. •13 -0.042-0. 0·1 0.032 - - 0.40 -0.03 -0. 06 ·1.79 -0. 08 0.04 -·1.39 - ·1.23 
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2·1. f(arimganj .30-·1 25.51 63.43 3.5·1 0.03 0. -17 0.006 0.02 0.01 - - 0.35 0.008 0.03 0.47 0.13 0.04 5.21 - 1.00 
90-·1 16.56 68.64 B. ·iB 0.1·1 o.o:, 0.02 0.02 0.003 0.008 0.36 0.44 0.09 0.05 ·1.04 0.10 0.04 2.77 0.04 1.30 
I' -8.95 5.21 4.67 0.06 -0.12 0.0·!4 0.00 -0.007 - - 0.09 0.082 0.02 0.57 -0.03 0.00 -2.44 - 0.30 1, 

22. K.Anglon'~ 80-·1 •10. 3~ 6 ·1.79 0.08 8.05 0.11 . 0. 76 0.68 0.34 - - 0.76 0.26 1.36 8.83 2.09 1. ·18 3.4·1 - 0.60 
90-·1 o. -14 6.60 1.22 0.13 0. 52 0.33 o. ·i2 0.22 0.20 0.35 1.34 ·iQ.OO 1.25 0.42 'J ·70 0. •10 0.69 6.8., 66.34 ..._, • .;<,J 

·' -3.54 4.55 0.06 -·1.45 1. ·: •1 -0.63 -0. ·16 -0.0·1 - - -0.56 0.09 -0.02 1.17 -0.84 -0.76 -1.03 - 0.09 t. 

23. N.C.Hills 80-1 36.50 38.35 0.05 3.47 0.06 0.28 0.37 0.12 - - ·1.50 0.63 ·1.85 7.68 0.57 6.92 1.09 - 0.5-1 
90-·i 30.51 37.04 0.21 6.24 0 ,.,., 0.25 ·1.00 0.12 0.06 0.46 0.14 0.47 2. -11 •10. 30 0.56 " '>n 4. ·19 0.03 1.53 ,C/ .::1.~7 

c -5.99 -1.31 0. •16 2.77 0.21 -0.03 0.63 0.00 - - -·1.38 -0.16 0.36 2.70 -0.01 -3.63 3.10 - !.07 

Assam 30-·1 20.43 55.10 1.16 0.76 3.39 0.32 0.22 0. ·12 - - 3.46 i), ·:·7 
'~/· ~: 0.40 7.18 3.73 - 1.62 - 1.61 

90-·1 ·18.53 54.24 3.65 0.58 2.38 0.31 0.20 0.08 - - i.98 0.30 0.43 8.89 2.92 - ·1.09 - 1.96 
c -1.90 -0.86 2.49 -0.18 -1.01 -0.01 -0.02 -0.04 - - -1.48 0.03 0.03 1. 71 -0.86 - -0.53 - o·.3s 

A~~reviation: C =Change'=> in Percentage, R~.= A~tucr1n Rice, RW =Winter Rice, RS = S~1M1er Rice, t1. = Maize,W = Wt,e.at,001. =Other Cereal-; and M.illet,c;, T = Tur, G = Gra 
L = Lentll, P =PEa, RP =Raul Puises, LC =Linseed and Custers, S = ~easum, MR = Rapseed and Mustard, J = Jute, C =Cotton, SV = Sugarcane, 0 = Onio 
P&SP = Potato & Sweet Potato, 
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Districts 

1. Kokrajhar 80-·1 
90-1 
d 

2. Goalpara 80-·1 
90-1 
d 

3. Bon9aigaon 80-1 
90-1 
d 

4. Dt.ubri 

5. Barpeta. 

80-1 
9\H 
d 

80-1 
90-_1 
d 

6. Nalhari 80-1 

t. t~amrup 

t,, Nag~.on 

9. Mo r i ga.un 

10. Darrart'J 

90-1 
d 

80-1 
90-1 
d 

80-1 
90-1 
d 

.so-·i 
90-·1 
d 

80-1 
90-1 
d 

RA 

,., 
10 

17 
-'13. 82 

8·1·1 
834 

2.84 

569 
44~ 

-2·1.26 

718 
538 

-25.06 

728 
889 

22. '11 

P.42 
757 

-·10.09 
!"1'l 
DiC.. 

·1·1os~ 

6:';.03 

64'1 
374 

-4·1.65 

760 
8':'~ 

~·<; 

9.74 

~~ R.~ 
;:) 

'10 '13 •109 ·j 
1039 91'1 
2.57 -·16.50 

~·90 
•1422 
43.6~ 

885 
Yn~ 

43.50 

'1264 
1825 
~4.38 

9·14 
·wn 
30.96 

706 950 
1'130 1845 
60.05 94.21 

96·1 1230 
•1216 1038 
26.53 -15.60 

987 
1·1 '13 

A.., II 
IC..!I 

12·17 
1454 
'19.47 

994 
·1J26 
33.40 

1098 
·1226 
11.66 

_.IJO!l 
l.: ... ru 

1694 
'107.55 

1473 
"1694 
33.07 

·i382 
1981 

43.34 

'13·19 
893 

-32.3 

APPENDIX - II 
District~·i·:;e changes in crop-yield; in Assam (·11'80-1 to 1990-·1) {yield in Kg/ha) 

... 
II 

510 
507 

-0.59 

5·10 
574 

·12.55 

600 
i:A1 

7.83 

600 
bOO 
0.0 

II 
1'1 OCM T 

1·132 450 680 
·1695 600 627 
49.73 33.33 -7.79 

·1203 350 720 
·1930 450 855 
bO. 43 28.57 ·18. 75 

G 

500 
13·15 
·163.0 

,1.'JC 
·n ... J 

1·1'19 
·182. ·12 

949 500 750 600 
155ft 550 70'7 \369 
63.75 ·10.00 -5.46 E8. ·16 

984 540 750 450 
•1'186 575 807 1304 
20.52 6.48 7.60 189.77 

650 1'19·1 550 760 400 

L 

502 

41'1 

G-:>9 

525 

652 ·i355 322 525 •1409 475 
0.30 13.76 -41.45 -30.92 252.25 

610 ·1270 500 BOO 500 
·126'1 
•152.2 

6'12 1577 325 800 
0.33 24.'i7 -37.0 0.0 

~>'10 \363 450 700 400 
433 ·i2S5 430 /:..67 ·1337 

-::·.29 -9.39 -4.44 -4.7'1 234.25 

540 ·:oss 450 750 4 ·:o 
cr::o 
J.j! ·!()55 445 684 ·1·195 

-0.55 0. 0 -·1. ·11 -8. BO 19·1. 46 

630 ·1259 400 760 ~0 
622 ·1040 534 628 ·146•1 

-1.27 -17.39 33.5 -'17.37 ·170.55 

407 

, ... !"\ 
.:!4f'\.} 

403 

560 

116 

p 

377 

360 

359 

625 

Rp LC s MR J c 

370 
479 
2.43 

980 675 380 '1240 70 
~062 605 421 '1755 72 
8.37 -10.37 10.79 4·1.53 2.86 

836 
360. 
7. ·14 

775 450 
580 440 
0.65 -2.22 

434 
C:~'\ 
JQ~ 

34.33 

1366 80 
·!383 80 
'i.44 0.0 

463 955 485 459 1589 70 
404 93B 

-12.74 -·1.78 

394 BOO 
474 1027 

20.30 28.37 

4BS ~'25 %'33 710 
o.o. -7.40 2.76 0.0 

550 
600 

9.oq 

327 '1487 80 
476 1339 75 

45.56 -9.95 -6.25 

n 
;)I 

IJ 

52600 
5'1'180 
-2.70 

34650 
5485·J 
58.30 

2860 
4S'\9'3 
57.57 

29450 
40485 
37.47 

314 720 510 319 2'172 80 30543 
650 414 1075 

3'1.84 49.31 

448 850 
482 400 770 

'1 .• , 
.:.I,) 

-·10.71 -9.41 

294 
346 

i7.b9 

4'14 

850 
850 
0.0 

330 403 
BOO 
806 
0.75 -2.65 

453 ·1000 
450 479 896 

5.74 -10.4 

536 624 ·1528 70 40485 
5.09 95.61 -29.65 -12.50 32.5 

400 290 
407 548 

·1, 75 88.97 

so a 
450 

-10.0 

450 
467 

., "7'7 
,),// 

141 
602 

326.95 

395 
444 

•12.40 

400 ~,"9 

614 53o 
53.5 -1.67 

·1146 80 
1556 80 
35.73 0.0 

1366 70 
'1750 70 
28. ·1'f 0' 0 

'142.~ 75 
·16'15 75 
13.25 0.0 

1282 70 
·1282 73 
0.0 4.29 

28·138 
39843 
4·1.60 

27&38 
36870 
32.44 

2843'1 
390bi 
37.38 

35'179 
29886 
15.05 

0 p .~ ~ 

14483 
2425 ·13Z32 

-8.64 

·!975 

..,,.c,. 
t..:t.}~ 

·i~:,o 

92·16 
·10486 
·13. 78 

1'1665 
·V}'YJ'l 
-9.9C 

9000 
·13762 
52.9'1 

7745 
620 ·JF68 

101'1 

"1:~33 

2270 

51.94 

8923 
9449 
5.89 

6581 
~·sso 
45. ·:··; 

6444 
88:36 
37 .-1'1 

850·1 
24:36 5853 

-3·1. ·15 



"1'1. Sonitput 8~}-1 yn 944 ·1283 560 1·152 450 690 500 - - 3t.8 9·10 450 803 1t.?O 75 45283 - ·10·160 
'-' 90-·1 nr:, 1384 "12G-1 556 ·1268 400 740 1440 394 .•'Vi 436 i042 ·. C~l"1 440 ·1674 75 33864 3150 1046·1 

iC.C. 't' ' JC...l 
J 26.82 46.t.1 -6.39 -0.71 ·10.06 -11.11 7.24 188.0 - - ·i2.27 "14.5 ·16.22 -45.2 0.23 0.0 -25.22 - 2.96 
u 

12. Lakhirr:~'llr 80-1 . 831 '1436 •1269 600 i·193 560 720 400 - - ..,,""r; 440 480 867 ·1463 75 29247 - 8QQQ 
.:..\7~ 

90-1 786 ·1392 1684 580 851 560 709 ·12•11 4<;') 4•10 441 798 375 444 ·1920 73 4"1"157 2580 7813 .J,J 

J -5.42 -3.06 32.7 -3.33 -28.66 0.0 -1.83 202.75 - - 12.5 81.36 -21.88 -48.79 -3·1.24 -2.67 40.72 - ·13. ·18 
u 

13. Dhem21.ji 80-1 719 1381 ·1269 560 1158 510 700 4BO - - 479 850 350 660 1463 70 29840 - 1097-1 
90-1 617 1126 ·1620 556 ·1197 502 722 1•159 561 404 408 855 262 534 ·1584 72 35166 2636 11154 

·d -"14.18 -18.46 27.65 -0.71 3.37 -1.56 3. 14 "14 ·1.45 - - -·14.82 0.58 -25.14 -19.09 8.27 2.87 17.84 - ·1.66 

H. jorhat 80-·1 •1106 ·1664 ·1269 500 1387 - 650 - - - 446 380 450 879 "1463 65 46560 - 990·1 
9o-1 •1227 1973 ·1620 50·1 1637 526 650 "1427 475 346 408 380 446 978 1584 ., 35667 2139 12229 01 
J ·10.94 ·t8.56 27.65 0.20 HL02 - 0.0 - - - -8.52 0.0 -0.88 ·1·1.26 8.27 3.07 -23.39 - 'lrt c.• 
lj 

L.J,j I 

·15. Golaghat 30-1 823 1446 •1269 530 899 - t.?O 400 ' - - 396 700 480 557 1463 70 35905 - 7512 
90-·1 832 ·1747 1620 5''4 1'''" 472 680 1472 547 378 419 400 485 726 1192 7" 35409 3•167 10818 ··" .liL ,(_ 

d ·1.09 20.81 27.65 ·1.69 45.93 - 1.49 268.0 - - 5.80 -42.85 1.04 30.34 -18.52 2.85 -·1.38 - 44.0 

·t6. Sib5agar 80-·t •1156 ·t335 1£6lf 500 "1152 - 650 380 - - 378 680 380 640 ·1468 70 33908 - 7880 
90-1 1555 1959 1620 :dO 962 - 621 1380 350 372 - 810 408 794. 1584 70 40747 1978 11032 
d 34.42 46.74 27.65 2.00 -16.49 - -4.46 263. ·j6 - - - "19. •12 7.37 24.06 7.90 0.0 20.17 - 40.0 

17. Dibrugarh 80-1 - ·1·144 ·1412 1269 5·10 1158 - 700 480 - - 367 400 4·10 560 1463 80 30297 - 8794 
90-·1 "13•16 1627 ·1620 536 1102 500 704 ·1299 446 324 400 764 5"14 493 •1584 73 24692 1733 ·10273 
d 15.03 15.23 27.66 5.09 -4.84 - 0.57 -170.63 - - 8.99 9·i.O 25.37 -1"1.96 8.27 -8.75 -·18.5 - 16.32 

18. Ti~sukia 80-~ 809 ·1379 ·i269 s·w 1261 500 710 470 - - 426 500 475 6:32 ·i463 70 35483 - 71"10 
90-1 14"11 1446 ·1620 685 ·124e. 500 742 820 360 3:)e, 364 835 468 525 1584 70 41896 1950 9934 
d 74.4·1 4.85 27.65 34.3·1 -·1.03 0.0 4.50 74.46 - - -·i4.55 67.0 -"1.47 -16.93 8.27 0.0 ·18.07 - 39.7•1 . 

i9. c.~cf!.:,r 80-·1 "1420 ri79 Wi'S 500 -1"158 560 710 460 - - 366 450 360 386 ·1463 70 28770 - 9495 
90-·1 ·1605 "1743 "1359 490 · ns·: 466 704 ·i641 459 45~' 450 467 442 6?" -t084 63 28514 2254 9527 ... c: 
d ..!i3.03 26.4 -9.09 -2.0 16.67 -·16. 79 -0.85 256.74 - - 22.'1'5 3.78 22,/2r 0.02 -25,91 -10.0 -0.89 - 0.34 

20 .. H.;i lakar1di80-·1 707 1443 1281 400 .f-1<;1:! 500 700 460 - - .: .. c ~,..,c 400 ~m 
:1 ..... :., 65 42JO;:; ··~<:.-;, 

I I..!U -:J"T..J t:..r:.J..:.• 70C7 

90-·1 682 ·1588 ·1247 295 ·135·1 4""' 700 "142-7 449 279 344 .330 400 365 ·1534 65 5·1059 ·12·i3 6r\,, .; 
7! 1;.i"TI 

J - .46 9.81' -2.65 -1.25 ·16.66 -0.06 0.0 223.26 - - ·~O. 29 'iS . 2S· 0.0 -21L29 8.27 0.0 2·1. 56 - -38.53 u 
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2·1. f:arimganj 80-·1 
90-1 

·ct 

22. f(. Ang I on•J B0-1 
90-·1 
d 

23. N.C. Hi ll s 80-1 
90-·1 
d 

Assam 80-1 
90-1 
d 

'11\39 ·1590 
·1622 ·1658 

- ·1 ·L 79 4 . 27 
.41")_., 
l(,/.j 

1028 
-·1~'.24 

·1832 
1370 
-25.21 

·1064 ·1664 
1•185 ·1603 
11.37 -3.66 

2·1075 
22•188 
5.28 

27503 
3'1812 
15.66 

·1238 
'1082 

-·12.6 

·i269 
1620 

ri""? ! C 
C.f,Q..i" 

·1269 
·1620 
27.65 

27439 
326'11 
18.84 

550 
559 

.A !I"') 
i,Q.,) 

640 
682 
.5.56 

650 
653 
0.46 

12·170 
·124676 
2.51 

·1158 
·i351 
16.66 

500 700 
S-42 695 
8.40 -0. 7·1 

361 385 629 
·1384 32•1 645 

283.38 -'1.~. 62 2. 54 

640 
·1351 
'1'1'1.09 

406 800 
45~· .~.oo 

'13.05 0.0 

450 
962 355 
·1'13. 77 -

400 
1·129 337 
·"'"") 'iC 
i•:lC.C...J -

400 
·1·120 3C1". 
180.0 

24241 
28992 
·19.59 

8561 15699 c;·5os 
9976 ·16274 28397 
16.52 3.66 198.75 -

:324 

377 

530 

366 420 
330 404 
3.82 -3.e.-l 

385 . 778 
450 B50 
16.88 9.25 

406 9BO 
477 %5 
17.48 -1.53 

350 996 '1463 
465 386 ·1584 

32.85 -6'1.24 8.27 

487 520 ·1780 
485 846 ·1861 

-0.4·1 62.69 4.55 

500 
507 

1.40 

481 1463 
28'1 1584 
-~1.58 8.27 

8626 
8736 
1.27 

·15643 9992 
•17 4Qi} •10384 

·1·1774 
12087 
2.65 

326·17 
34244 
4.98 '11. 25 13. 93 

Source: Basic Agricultural statistics .• 19S0-1 & 1990-1, statistical wing, Directorate of Agriculture, Assam. 

72 
7·1 

-1.38 

BO 
")n 
t1 

-·1. 25 

85 
[!C 
U-~ 

0.0 

47211 
291:49 
-37.62 

3'1267 
5·127·1 
30.57 

35833 
36375 
1.51 

·1622 775'1'18 
1678 863·1'19 
3.45 11.35 

3083 

'1770 

•1450 

·11573 
8978 

-22.42 
O""C~· .. .t:u.:; 
·i ~'J'·:u:. 
I i\...i...! 

26.79 

·10653 
·12437 
u .. 4 ·1 

204288 
225066 
•10.17 

AtMevia.~ior;: d =Changes in Percentage, RA =Autumn Rice, RW. =Winter Rice, RS =Summer Rice, M = Maize,W = Wheat,OCM =Other Cereals and Millets, T = Tur, G =Gram, 
L = lentil, P = Pea, RP = Rabi Pulses, LC = Linseed and Custers, S = Seasum, MR = Rapseed and Mustard, J = Jute, C = Cotton, SU = Sugarcane, 0 = 001ion, 
P&SP = Potato & Sweet Potato, · 
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Districts 

1. Kokrajhar A 
u 
i 

"" .- , "' :::. uoa1r•ara ;; 
v 
I 

3. Bonqaigaon A 
~ '~ 

4. Dhutri 

5. t:arpeta 

6. Nal b~.r i 

7. f:arr1rup 

B. Nagaon 

I 

/': 
h 
\! 
I 

A 
y 

A 
y 

A 
Y-

A 
y 

9. Morigaon A 
y 

10. Darrang A 
y 

11~ Sonitpur. A 
u 
I 

·12~ Lakhimpur A 
y 

f:.?PENDIX - III 
Districh•ise Gro~·th ratio of Crop-Areas and Crop-yields in Assam (1980-1 to '1990-·1) 

RA Rw Rs M w OCM T G 

0.73 0.86 1.44 0.86 0.53 0.11 1.18 0.25 
0.86 1.03 0.84 0.99 1.50 1.33 0.92 0.93 

L p Rp LC ,... 
.:, ~1R I 

J c su 

0.03 1.16 0.59 1.19 1.36 0.85 0.14 
1. 29 1. 08 0. 90 1. 1•1 1. 42 1. 03 0. 97 

0 p & ~p 

0.55 
0 QA ,, I 

27.28 49.93 ·1.5"1 0.·15 5.87 0.53 0.20 0.05 - - 2.97 0.13 0.73 4.80 4.62 0.03 0.·16 - i.03 
26.86 48.14 5.51 0.18 4.08 0.79 0.32 0.20 0.92 0.58 0.67 0.33 0.55 4.15 4.88 0.01 0.17 0.16 1.07 

0. 94 1 '03 2. 4 :l . 5. 03 "1. 39 2. 85 0. 42 0. 23 
0.79 1.44 1.31 1.08 1.64 1.10 0.95 1.00 

1.25 1.47 ·11.97 0.13 1.04 C.94 0.76 0.40 
0.75 1.60 1.94 1.00 1.21 1.06 1.08 1.04 

0.55 
"1.22 

1.01 
1 ..,.., 
laC./ 

1.23 0.26 0.38 1.19 0.83 
0.84 1.00 1.34 0.59 0.69 

I"). nc 
c.' 1-' 
·1.07 

0.65 1.30 2.30 1.52 0.59 0.31 0.96 0.68 
0.90 ·1.13 1.31 1.00 1.24 0.65 1.00 1.00 

1.71 0.97 9,40 0.87 1.34 0.99 3.00 1.54 
1.65 ·1.19 1.33 0.95 0.91 0.% 0.95 ·1.05 

1.11 0.92 2.75 0.22 1.20 0.56 0.19 0.54 
0.58 1.33 1.43 O.Cf<l ·1.00 0.99 0.91 1.09 

1.25 
·1. ·10 

·i ·)·J 
I1•Jl. 

·1.27 

1.08 
1. 12 

1. •12 
·1.47 

4.66 1.16 0.57 
0.66 0.99 0.83 

5.35 
0 r,_., 

.?a.;-

o.r:,-7 
0.99 

0.54 
·J. ·10 

·1.49 
·1 ...,II 
,,..)"t 

0.20 
n no v,u; 

•1.67 
0.83 

0.30 
·i.07 

1. 04 
0.98 

0.70 
·1.20 

1.59 1.58 3.35 1.20 0.31 0.18 0.78 1.40 
0.95 0.97 1.33 0.97 0.71 1.00 0.98 1.02 
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0.20 5.67 3.40 1.59 1.24 1.40 1.16 
0.87 0.98 ·t.OO 0.93 1.03 1.00 1.56-

0.23 ·1.23 2.86 1.28 0.69 0.17 0.62 -
1.20 1.28 1.09 1.46 0.90 0.94 1.37 -

0.17 0.32 
·1. 32 . ·i. 4~' 

0.97 
·i.OS 

1.10 . 0.76 
1.96 0.70 

1 '00 0.42 -
0.88 1.33 -

0.08 0.81 1.74 1.75 0.82 1.15 0.58 -
0.89 0.91 1.01 1.89 1.36 1.00 1.42 -

0.06 2.62 0.81 1.00 0.82 0.53 1.16 -
1.18 1.00 0.90 4.27 1.28 1.00 1.32 -

0.04 1.89 0.62 1.19 0.70 1.20 0.48 -
0.97 ·1. 00 L 04 ·1. 12 1. ·13 ·1. 00 ·i.37 -

0.15 1.28 0.84 
1.06 0.90 1.54 

0.04 
·1' ·12 

4.02 
·j, ·15 

2.03 
.~ ,: I 
'• iO 

1.66 
0.98 

1. 75 
0.55 

0.74 
·1.00 

0.47 
·i.OO 

0.46 
·1.04 

O.t.3 
•1.00 

0. 70 -
0.85 -

0.39 -
0.75 -

0.02 1.00 1.19 3.08 0.38 0.43 0.57 -
~.~3 1.81 0.78 0.51 1.31 0.97 1.41 

1.89 
0.90 

2.03 
·1.53 

·1.H 
-~ I:, 
i.Jc. 

3.61 
. ·i.06 

2.24 
·1.45 

0 .. ;6 
·1.37 

0.96 
0.69 

1.42 
·1.03 

·1.38 
0.87 



13. Dhema_i i A 
y 

14. Jort,.;.t A 
y 

15. Golaghat A 
y 

·16. Sibsaga.r A 
y 

·17. Di bruga.rh A 
\1 
I 

·18. Tinsukia A 
y 

19. Cacha.r A 
\1 
I 

20. Hailakandi A 
y 

21. Karimganj A 
y 

22~ K.Anglong ·A­
y 

23. N.C.Hills A 
y 

;~ssam A 
y 

Abbreviation: 

1.76 1.17 0.36 1.40 0.55 0.09 0.42 0.40 
0.86 0.82 "1.28 0.99 ~.03 0.98 1.03 0.86 

1."14 
1. "11 

1.16 
1. ·~9 

9.60 0.37 0. t·O 
1.28 ~.00 1.18 

2.43 1.11 11.10 3.74 0.65 
1.01 1.21 1.28 1.02 1.46 

1.53 0.92 1.07 1.14 0.27 
1.35 1.47 1.28 1.02 0.84 

0.99 0.98 13.40 0.59 1.18 
1.15 1.15 0.99 1.05 0.95 

0.03 
·" ,fJ 

'· i! 

0.34 
·1.00 

0.84 0.67 
1.Ci 1.06 

0. 71 2. 00 
0.% 0.08 

0.41 0.60 
1.00 0.98 

1.38 1.24 8.10 0.30 0.08 6.88 0.58 19.28 
1.74 1.05 1.28 1.34 0.99 1.00 1.05 1.74 

0.79 1.05 1.60 0.51 1.00 0.34 0.54 1.45 
1.~3 1.26 0.91 0.98 1.17 0.83 0.99 0.94 

0.58 0.95 1.01 0.21 0.37 0.11 0.80 0.16 
0.99 1.10 0.97 0.78 1.17 0.89 0.99 0.94 

0.69 1.16 2.48 4.03 0.31 3.80 1.25 0.20 
0.88 1.04 0.87 1.01 1.17 1.08 0.99 0.95 

0.74 
0.8·1 

0.98 
1.·1"1 

1.0•1 
0.9·1 

·1.2·1 
0.75 

1.12 
0.96 

1.10 
"1."17 

·1.80 
·1.28 

0. 93 "11 .85 
1.06 3.S3 

0.19 
" "" v.u.j 

4.40 2.18 1.14 0.20 
1.28 1.00 2.11 1.13 

O.Bt. 
•1.03 
,.., •")'1 
~~.(...~ 

·1,00 

·1.09 
0.02 

·1.10 
0.78 

3.58 0.86 0.79 1.09 1.04 0.76 
"1.35 ·1.19 1.23 1.42 0.99 1.00 

0.03 0.40 0.26 0.99 0.98 0.16 0.07 -
0.85 1.00 0.75 0.81 1.08 1.03 1.18 

0.01 0.42 
0.9~ 1.00 

·1. 77 
0.99 

1.56 0.33 
·1.11 "1.08 

0. ·13 
·1.03 

0.39 -
0.77 

0.17 1.89 1.74 1.48 0.50 0.23 1.26 -
1.06 0.57 1.01 1.30 0.81 1.03 0.99 

1. 37 0. 83 ~. 73 0. 36 0. 33 0. 23 -
1.19 1.07 1.24 1.08 1.00 1.20 -

0.01 3.10 2.04 1.39 0.53 4.10. 0.94 
1.09 ·1. 9·1 ·1. 25 "1.88 ·1. 0& 0. 9·1 0 .Hi 

0.01 0.65 0.42 0,71 0.80 0.13 0.15 -
0.85 1.67 0.98 0.83 1.08 1.00 1.18 -

0.36 0.19 1.60 2.58 0.15 0.27 0.26 -
1.36 1.04 1.23 1.61 0.74 0.90 0.99 

1.48 0.51 0.59 2.56 0.63 0.55 0.2·1 
1.00 1.95 1.00 0.72 1.08 1.00 1.22 

1.33. •16.00 1.60 2.33 0.86 0.88 0.57 -
1.03 0.96 "1.33 0.39 ·LOB 0.99 0.62-

0.30 
1. "17 

"1,53 
1.09 

0.10 0.91 
1.17 0.98 

0.64 1.23 
1. "13 ··:.27 

1. "11 
·1.00 

1.28 
·1.63 

·1.38 1.63 
·1.0·1 0.58 

0.68 
1.05 

1. "i7 
·1.08 

0.40 
0.99 

0.57 
·1.00 

·f.23 
·l ·1':> 
to 1:..' 

1.40 C.S7 0.50 
1.09 1.14 1.12 

0. 79 -
1 1·' •~ I 

4.61 
1.01 

0.76 
0".92 -

0.88 
i .02 

2.42 
1.24 

1.63 
·1.44 

·1. 98 
·; .40 

1. ·18 
·1, ·i7 

0 
.., . ., 

.~c. 

1.40 

·1.06 
·i.OO 

1.57 
0.61 

·1.40 
C.?S 

1. 29 
A r,7 
!.C... 

3.67 
1.17 

1.20 
·1.09 

f ~ ~~~~~ges in_P~r~en~~g~, ~A, =J~~~~~n ~ic_:,, ~W.-~- ~Ji~~~r)\!_ce~_RS,=_ S~~~~~: Ric~, _Mr..~ ~aize~W / W~~a~ocry~ O~er~e~~J1.s td ~.i.,t~.'. ! ~-Tur ',-,G_ =.-.~f~rr,, 
'-- L.~\1,.11, p- Feco, 1"1~ - Rab. PUDn, c.C- Llfi>>::ct' . .:\1\U vtio;fr ,, "'- ::~<:>oUIT!, Mr~- •lcip,eEd anu Mu~ta ' .J't- J!ij.~, !"c ....,cot-l.On,·~v~· ;)tlgarLdilE, ., - •. ,_::n, 
"""P - () ,-- T ~ ,... t f'-.-- -!. ·.; ~ . ••• ··- " rr:J~ - 1 ' • .d .. d .. O cr ;:.IJli?e. l.J: .. dt-0, .... ... t 9 . .,·· r-.... 
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