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The leve1 o~ agricu1tura1 output ~ 

Nol"th•Eastern Region, epeQia~~ the hil.Jg areas 

of the Resioa; is sisnificantla 1ow a.e compared 

t~ th~ moat o~ the other regions of the count~. 

Moreover, the asricUl.tural. production among 

diffe~nt sta.te.s o£ the regieli al.so, varies it~. a 

co~eiderable degroe. 

As the bu1k of the pop~tion· in thie 

region is wra1 in cha~cter0 any attemp't' to 

.deve1op the ee011omy of thie regiOn nmet be dirac• 

tecl t'owardS agX'icul.tuml. deve1oJ~ntent • 

Ir1 the present . analysis t:U1 attempt bae 

be.ea made to find out the growth rates of asricul.• 

tural. output and a1eo to assess the l.evel. o~ 

asricultu~1 devel.opmeAt in. the North•Eaeter.n 

RegiQ.rl. 
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Introduction 

For the salt e of introduction 1 t seem e expedient to 

indicate at the first instance • among other ralati ve 

points• the main objeCt of the present study. It 

mainly aims at finding out the GX"owth rates of a#i• 

cUltural output and also making assessment of the 

l.evel. of its development to this effect in the NoX'th­

Eastern Region. ~he l.evel of agricUltural output 

in t.he North Eastem .Region:, specially the h:Ul.y 

areas of the Region, 1 s si€Jlif1cantly 1 ow as compared 

to the most of the other regions of the country". 

Further, the agricUltural production among· different 

states of the region alsO varies in a considerable 

degree. ~hese variations could be due to the methQd 

and teehniqu@ of farming and topographical and climatic 

ccmditicm. 

As regards the natu:r.~l.and political 

boundaries of the Region, it is, practicall.y speaking 

situated 1n a compact area th\>ugil consisting of a 

number of states and union territories, viz., Assam 

~ieghalaya,_ Nagal.and, ManJ.pur, Tripura riti' addition 
I ' 

to the two union territories of Arunachal Pradesh 
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and I4izoram. They are mostly interdepEndent upon 

one another fram various pointe of view. In 

addition this region has come to be considered as 

an economic zone through the operation of develop­

mental. activities of a co-ordinating council set 

up for the region, viz., North-East em Council. 

In this x:egl.cn the bulk of the popUlation 

is :rural in character. Therefore, the economy of 

the region 1a dependent an agriclll ture. Any attempt 

to develop the economy of this region must be 

directed towards agricul. tl#al development of thia 

region•. In this sense,. the imp~ortanee of agricul­

ture 1n the NorthP-Eastem Reg1on is both basic and 

Vital• '. \ 

In th1 s cannecti0l1 an attGmpt bas been 

mad~ to rsview some of the existing ~iterature on 

the growth rates of agricultural output 1n India as 

a whOle ~d different regions of the country 1n 

parti.cUlar,!t: L1 terature in this field of agricultural 

economics is too vast and subject areas are over­

lappingi ~hese researches convincingly put forward 

ner1 id~s to the farmers who have not yet received 

the message except 1D a few states and a few pockets 

here and there•~ ... , 
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For assessing the level of agricultural 

development in the l~orth-Eastem Region, attention 

must ba focused on the existing conditions ocnnected 

;11th a.gric~ tural growth. Bez1ce, population, cl.~mat1c 

conditions suitability of land for agricUltUX"al 

prOduction, method of cultivation, crop 1nt~sity 

etc. which are directly connec·ted with agricultural 

growth have been considered. 

It should be mentioned here tha~ since 

the bUlk of :lihe area in this region ie devOted to 

the, eul tivation of mainly the food crops,. this 

analysis is speciallY confined to a study of ~he growth 

r~tas of total foodgra1ne for the above ·meationed 

period• EZ9t1mat1on of agricultural growth has been 

made by using t'tio types statistical· model.a :-

(i) presenting the graphical analysis o:f the aglicul­

tural growth using the probabUistic modal;, 1. e., the 

Reaction Function, and (ii) estimatins the srowth 

rates by using Empirical Regression Models~ fhe 

graphical estimates given by the pro babil.ity model. 

sbot1 that there is no si.@l.i.ficant variatioii. in the 

gl'OWth rates among different states of th~ North­

Eastern hegiona whereas yeaiWise variations show 

l.inear trend~ . This means the trend is more infl. uen-­

cing factor, lih:Uch can be accounted • for aU the 
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states~ Resul te shown by the empirical regresSl on 

model an the other hand show that there is tren.d 

1n growth rates.,, as supported ··by the application 

of probabUietic model although the fluctuations 
. . ' 

1n the growth rates of. outputs .are varying tran 

year to year~· 



l:I. REVIEW OF LITERA. !roBE 



O§JnEB. II 

Rev~~w gf hiteratpre 

a\i1. Introduction • ~he aim of this study 1 s to a,tUi·~~ 

the g;rO'Wth rates of agricUltural output in the Nortb- · 

Eastern Region. Hence an attempt bas been made in tbia 

chapter to review sane of the existing 11teratura on 

the ·IJ"owth rates of agr1c\1ltural output 1n India as 

a whole as t-lell as on the growth rates of agricultural 

output in different states. Jd terature in this f.· iel d . . 

Of agricultural economics 1e too vast and the subject 

atreas are over lapp1n~• Research into agrioul. tural 

economic e in the recent past ia conf1S'11'ed with teebno­

economio problems and more work has bem ·.done in the 

field effect of transit;S.on from simple means of 

agricultural pr~ducticn to more sophisticated means of 

prOduction,~ These researches convincingly put foxward 

new ideas to the farmers who have not yet received the 

message except 1n two states and a few pockets here 

and there;· ,t,. 

The trend in growth of agr1cul. tural output 

cannot be attributed to a few factors;~ Land suitable 

for cultivation. may not be increasing, tec~Ol.ogv is 

yet to reach the villages and popUlation presaura 
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is increasing, so what can be said about the flue .... 

tuations or growth rate (positive) of agricultural 

px-oduction. It is the monsoon finally which cont~ 

ol s agricUltural growth 1n India and the need drives 

the farmers to mul.tipl.e cropping to avoid total 

starvation. 

11le shall disousssfew of the recent wolks, 

~though they may not be totally relevant, since 

'this author is concerne<l only with the trend in 

growth; a time series type o£ analysis taking into 

consideration the spatial. factor~, 

.2,2. :,frpd or Weo!mp].ggy : As said 1n the earlier 

section that tecbDOlogv bas not gained importance 

·tn Indian agriculture~. In the other sectors of 

economy, e.g., manuttaoturing,. cm.e can possibly sin• 

gl.e out technological progress as a factor of produ­

ct jon through empirical analsrsi e.· But in agricul. ture 

t-11th a few· acres of irrigated land, with a few 

kilograms of fertUizers per acr~ and only one or 

two h13b_. yielding variety crop,., no micro type anfll3'­

Sis can be dane from tbG time aeries data~' A 

cross-sectional study in a specific area for a sPe­

cific crop tbe effect of techno.logv upon productiQil 

can be cU. seemed~ 

In a etllly w1tla ~aspect to nature and 
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causes of tecbn.o.logical change in agricUlture and . 

the distribution· ot tecbnoloGJ.co.l orumge (Re.o,1965) 

the ,author baa stressed upon the folloWing ·faoto:rsa · 

a) Change in,_output with respect to 
technological change. , 

b)' factors detemining the adoption of 

'mechanised ·methods •. 

o) applicatiQn of fertUizer· aDi:' 

d) ·issues tnvoiving cU.stli.but1on~ 
. , ·. 

His findings can be s'wmarised as follows •-

{a) .Despite technological change the rate of 
. ' . ~ ' . i . 

gmrth of :foodgraJ.ns e.nd of agricultural commodi• 
( . . . ~ . ' . . . . . 

ties as a whol..e cleoelerated in the decade ending 

197<>-71 com?ar,ed to the preceding decade. 

(b) The annual fluctuation in the output of 
, , 
~ 

fe>odgrains in the C~UI).try increased during 1961 ... 71 

compared to the preceding decade•,. 

(c) Inter•state d1spar1t1~.s in regard to the 

euppl.y. of insti.tutional credit per hectare ana the 

percentage of net sown area irrigated has increased 

over the decade •. · 

(d) . Inter•atate variability in rispect of the 

U$~ of fertilizers 1n per oap!t·a terms increased .• ,; 

( eJ Inter-state disparity in productivity per 
.•' 
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hectare of major. food crops experiencing· technological 

change increased. 

(f) Wbi:le technological -changes have led to a.more even 

use . of services of permanent fallJl workers during th~ · · 

year~ the variability ~n the wages of casual hired lab­

Ola has. in,creased .because of the rise in peak•season 

demruui tor such labour. . ' 

(g) While the absolute sha.ra of hired labour has 

risen, ita rela,ti'Te share in. output bas declined in the 

. areas experiGlcing the Green Revolution. 

(h). Since the· changes in Indian agricUlture bave 

been introduced on the base of • an institutional struc• 

ture featured by disparities in investible resources 

per acre•, the growth of output baa been much faster 
' ' 

among the larger farms than among the snallell" cm.es. As 

a result disparities in income have tended to Widen. 

(i) Under the impact of teobnological. Change 

the area under tenancy particularly shaTeoropp1ng has 

declined and rents have risen - phenomena whioh are 

indicat:ive of exclusive resumption of land an the p.art 

of landOtmera and also share-croppers having been forced 

to part with a. larger share of output. 

( j ) Given the innuenoe of. produoex- interests 

in the fixation of hi.gher procurement prices and in 

regulating inter--state movement of foodgrainat despite 

the tecbnological. br•through, farm prices in the 
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Punjab have increased relative to those 1n the 

deficit states. 

In conclusion Ra.o said that the prospects 

()f further growth in ·Indian agriculture hinge ~ . 

teqb:r;lologioal change~ It is· likely to be limited 

.. 1~ .the .shoJ)t· nm· in the -.nvestment in irr~gat1Qn. 

AQ.cording to him; "Where irriga.ti<m water can be 

made avail$-bl.e ec'cinomicall.y, irrigated farming with 

B. Y.V. technology woUld be more. profitable than the 

dry farming technology." .. 

s • .A. Shetty attempted to anw.,y.se the 

t.rends in agricultural production and 1;o isolate the 

contribution of crop pattern fr~ the effects of. 

·area and yield ·per acre ( Shetty, 1970). The~ anal1-

s1s relating to all India ·covered the pe_riod .192~1 

· t<> 1964-65 arid that relating to regions covered the 

period 1'920.21 to 1954--55. 

In orde~ to ascertain: the rate of· grmfth 
t . . 

of production, sem1~leg trend of Ya ab was fitted. 

In order to comp.are the mQVements in the production 

Of foodgrains and non-food crops trends were fitted 

to each series sepazoetely. 

hie study a&e J• 

The main findings of 

• 
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(i) The long term trend in a~icul tural production 

has been a rising one during the pertod 1920.21 to 

1964-65. 

{ii) fhe trends in pl"oduetion of foodgrams and 
, 

non food crops were also positive and significant, 

though the rate. of growth of the latter was tt1ioe ~s 

high as that of the farmer. 

(iii) .. While almost all the crops except ba.rleJ have 
~ 

oon~r~buted in varying measures to the in:crease in 
. . . 

foodgratn production. ~Y a f~i crops notably groun­

clnut and eu~oene and to some. extent rapeseed and 

mustard contributed to the ino~easa. in the ·.prOduction 
.. 

of non-food cr()ps. · 

fhe analysis of trends in a.gricUl. tura.l. produc­

tiOn amons the regions presents ·e. ·mixed picture a-

i) In ~our out of th~ eight regions ·studied; agricUl­

tUral produotian has ill or eased whii. e iii three reg. ons 
·' ' 

it was stagnant and in the :remaini:lg one region it 

declined duriug the period 192~1 to 1954-J.55• 
. . . 

ii) _,A geographical pattenl' of .agricUltural gr<mth 

1e discarnibie in the increase in output in the 

northern and east em· regions wi.th· the :ex.ception of 

Bib.ar, Ortssa and st.asnation in: output. in -the sou~h­

em and wes.tern regions. 

·iii) It aiso foimd that agri.oUltural producticm 
... .,.. 
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tended to increase 1n sane regions even before the 

advent of plannins in India. '.ehe most important 

source of growth of production at the all India level 

was ~creage expansion, the ccmtri'butions of area 

and o~op pattern accounting tor nearly 90 percent of 

the mcrease ill apioul. tural production. ~he con­

tribution of area was also siBDifioant in almost all 

the X'egions studied with the exception of the Punjab 

where neaJ"lJ the entire increase in production was 

accounted for by improvement 1n yield per acre~ !rhe 

oont;ributi~ of changes in crop pattem to the growth 

ot production was negliGible in all the regions exce­

pt in the Uttar Pradesh. !rhus, the increase 1n 

agricultural. production during the period covered 

seeme to have been realized mainlJ through 'the expan• 

sion of area rather than through improvement in 

productivity of land. 

In ·another study into the growth rates 

of agrioul. tural output the auth~rs have taken, into 

canalderat1on the contributions of land,. irrigati~ 

and te~ilizer to the gE"cnrth of crop output in India 

clurin6 the period 1951-52 to 1962-6,. (Gil'~ et al,, 

1 966)~~ fhe authors have eaperimented with a numb,r 
,.. 

of mUltiple regression equations and tried to esti• 
... ' 

mat$ 4 to 5 parameters on the basis of 12 time 
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series observations. -~ese estimated coefficients 

of the time· series production f1motion a~e made use 

of in dertving the relevant growth equations. Bes1• 

des time, they have used three indepEndent variables• 

x1 - the gross area sown_, x2 - the proportion of 

gross irrigated area to sross area sown and x3 • 

quantity_ of fei1iU1zer (in te:nns of nitrozen) per 
I' 

unit of irrigated area; to explain the behaviour af 

total orop output Y. fhe authors haVe found tbat . . 

production ,of foodgrains increased during the period 

1950.63 ~Y S9 percent by extending the cropping 

area by .20 percent over the base year. It was also 

tound that the gl"owth of output was brought about 

more by expansion of area through the extension of 

ow. tivation than by the use of productivity raiSins 
' 

factors. Among the foodcrops, ·wheat recorded highest 

growth of output and the major contribution to 

growth of production. of wheat came from J;smd._· in 

the case of barl(ff and gram which are s~:bst-itute 

crops for wheat not much. effort has been made to 

b.orease their production~. As a result of. a deQ11ne 

_b. prOduCtivity of 3ute,: its gross yield coUld not 

improve, despite an eJtpens1on 11'1 the. area under it. 

2. '·:- Pl~ctuations Aco~X'ding to !rime and Space a-
s.R. Sen in his book 'Growth and InstabUity 1n 



Indian agricultur~• baa discussed a variety of 

Indian agrioul tural and demographic probl.ens 

13 

( sen- 1971 ) • On the basis of oerttain studies made 

by the Directorate of Economics and Statistics cit 

-the Ministry of food, Cooperation and agricUlture, 
. . 

the author has shown that during the first 24 . 

years of the per1od.1900.01 to 1947-48; while 

foodgrains prOduction showE}d a rising trend, the 

inatibUity was,· ~eo on the increase. In the next 

24 years of the S?Jne period Indian agriculture had 

become stapant but unstable •. In 1937-5t toodgrain 

production was fairly stable while the g~eral trend 

was one of sta{!Jlation. On the othex- bam.t\.0 during 

1952-66 there t'las an unprecedented rate of growth 

but inetabUity tended to increase with the rate 

of growth. 

Marehalling . statistical evidence Sen 

states n... . . 1 t is ~ot enough for us mer~ to 

plan. for increasing t.he rate of growth of food 

production •.••••. It is equally important far us to 

plan foJ: minimisation~ of the 1nstabUity that often 

aocgmpa.nies such grOwth. n 

Sen suggested · tbat with ·the unprecedented 
- ... 

fac·ilitiea for analysis which modem eieqt~on~-c 
,. 

~C-Omputers fiffel" it- is possible to subjeCt all the 
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&lto J."Gearailla ~La£a11, Z'UD c4 axw ~ • e!!Op 

OOAdi t lena ana Ql:>® output that at>e a"itailobl.a tct~. 

cii~fo~nt "gicms r;u'ld 4iGtz-i<:ts of tho ocnmt~ • tor 

the :Lo.at ~0 :veaZ"S c~ tlo t:o BA ~strw:t:lvo ~rosmmme 

ri coopOJ.'Qt iv$ ..es~cb bU etatisttcionQ ~ m$iio'r010. 

gists and a~S.sta whiCh mau t~• Ught· on this 

queottott. a10.d a:~9i8 <>r et · ieast ·'g)@~a- .tbe rlek c'i 

UA,co~sili~ .ill ~oul.tuml. p~ucticth 

i.':. Maitm. e.n<l.Bt.na ltoy ~ed the ~alo. . ' ' . . ·, - . 

•1 ~arlatton in· u!e1d p~r-acre of pri,A.o4p$i crepe Ill . . . 
~~ 4~ the .. d.E)caae 1950.51 to i9S~O• · lA or;aea­

~o go~ rates of ~o,-$aee i.e ~b.o p.-od\lotlVit;J cnor thO 

aecad& .,~eu t'ittoel a · 11\ne.~ trencl to· th$ .c.M\191 6ata. 

A6ri~ul:t~1 ~Gvc1.o:;tmont. $.o tltff?G~t. et~tca ~ · como 

pan>cl o.D. the.t _bacoi~h ~he f£"tt(;)4 t~d alst> aa.ve 

'tre#d ~1~E:l.. ~hst~l$· weN· ccmr>ntQd torc thatwo ent.i 

uoa.re. V~riati@ At.l prod.uotivitu U. tiilil'eront· states 

was S:Qtnine4 Oil th.~t basis~ (Mattm <:>t ait t964). 

OObo p~it!o4:-:PS1 "sul.ts oC ~heir .stud:! a~ quote4 

bolotto• 

i) . CO!Jl!)UtG4 ~U(J)O c'f' Y:lsl4 pe%" a~:r·e- of J:~tea ~rio4. 

tzoem 644 ibs sa t950..91 to e't lbe u..· t9S9.60, both 

est$matee baSAd bQo hetP eonual ftuctuata.ca. ID'19$0.51 ~ - .· .. 



15 

Uttar iradesh to 897 lbs in Andbrs Pradesh and-

910 lbe in West Bengal. Ten years later in 1959-

60., the etatewise yield varied from 489 lbs 1n 

Orissa and 604 lbs in UttaY Pradesh to 1 '375 lbe 

1n Madras ·~d 1204 1 be in ~1yeoJ"e• · ihus• regional 

var>iatidn remained the same though the states 

changed place's due· to different increases achieved 

dliring the ten ·years. 

ii.) As for wheat the strik mg fact is the 

v eJ:J small progress acbieved in comparison with the 

progress achieved in rice. -~he a1·1 India average 

yield of wheat increased from 620 lbs 1D. 1950. 

51 to 674 lba in 1959-60. Almost a.ll states 1n 

general retained their relative position except 1n 
. ' 

case of Jammu and Xasbmir;, Uttar Pradesh and West 

Bengal recorded a decrease in yield per acre and 

Madhya Pradesh ~ibiD h showed a large increase. 

111) · ~he authors offered similar analf~s for 
.... 

other commodities which showed that disparities 

between states in yield per acre did not dSm,nieh 

to an, appreciable extent~ 

In another study into the growth and 

imbalances in Indian agr1cuJ. ture the author . has 

indicated exp~icitly the various ~on.~trainte em 

agrioUl tural growth in Indi.a and what is needed to 
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achieve higher rates 1n the future than 1n the 

past. (Dharm Nara1n, 1972) 'lhe posaibllltiee for 

e~tatiaion of net sown area have very largely exhaus­

ted themselves and therefore, the expans.ion of ~oss 

cropped area has to be achieved mainly through an 
. . . 

increase in cropping intensity. Since the annual 

additions to the net irrigated area in recent yea.~s 

ha.Ve aVeraged at Bearly 2 million hectares (Which 

:J.s about. as much as the aclditions realized over 

five year period.s beween 1950..51 and 1965-66) the 
, 

scope for sUCh·-increase .i,n cropping intensity has 

of course greatl-y increased. Nevertheless,' even 

at this rate of expansion of irrigation• it is -. 

:unlikely that the gross 'CI'opped ·area wUl increase 

~~ more than about 12 p~cent over a decade. ~here­

fore., according to the authozo, the growth ·in agX-1eul.• 

tural output ··w~l have to be acnisved J.argely by 

incxoeases in productivity per hectare. The hip 

yielding variet~es __ evo.lved so far ofter hope of· 

such increase in productivity 1n the case of only 

a few crops. ~h~ poss1b1~1ty of achieving much 

ll1Gher rates of growth in a~icUl.ture.as a whole 

depends,, therefore, to a considerab~e degree on 

whether or not tec.bnological advances of a simUar 

nature can be secured in the case of all other 

o~ops and the increases in productivity per hectare 

which they make possibl.a are 1n fact realized. 
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V .K .• R. v. Rao studied the performance of 
\ - . 

the agr;c\11 tura). sector during the first two plan 
' ~ . . .. . \ ·. . ' . 

pa1ode particUlarly 1il tems o.f procluctivity. and by 
' . . ' . -·' ' . . . . . ' 

1Jld1v.i~ual.crop~ (Rao,}9~2) •. Productiv~ty was et.~.ied 

in te~~ of the ~~ation tr~tween output and land; i.e., 
. . . : ': ' ' . 

y1f314 p~ acre. F~r. esUmat~g the ch:ange in agli.cUl• 

tt&J'al produot~vity or yiel.d per ~ore during this 
' ' 

period, .the aut.hor ~ade use of .the adjust~ data as 
• : ' ' ' ' ' .' • I' ' • • ' I • 

wap done by the ~1stry ot ~gr~culture - .. ,, . adepting 
. . . . ' . ' . . . . . . ' . . . . . ~ ·. .. . 

t~a ~G~ious df!\11Ce Qf, lbk1tlg .. UP each Y.ear• a p~oduc-
• , ' ', • I • ' ' , < • ' • ' 

tian estimate for a crop w1:th the preceding year' e 
. . . ' . ( . . ' i . : . 

~stiJ.nate- through a Eeeccnd eatiJnate. strict·ly ccmpa.rabl.a . .. . . . . ~ . . ' 

wlth the latter and by u.sing the chain method;. ccmstr-
• • • • • .. • • . ' ' . • t. ' • 

ucting .a. time .. sene a .of. adjusted prod~ ticm estimates 
•' ' ' • • '• I. • • ' . ' • ~ • • < 

oompa~bie :wi:tb .one another .over the entii-e .aeries .... 
·• ' ' , I , : • • 

. !fhe- author has shown tha. t t'lb1.1 e agricUl tux-~ 

p~oduot1on as a who~e increased by 36.4. p~roent during 

tbi.s period, the increase in the average yield per acre 

v1t;\a ·only 18.6 percent, the ·rest pf the increase in· : 

pl.-eduction ·be~g accounted· for. by increaae .. in the a;oea 

\Atlder cUltivation •. !rhe percentage ·increase.in the.yield 

J)e%" acre._ .C:l'Opwise; ~,ged from + 29•5 to .. , 7 .s ,. for 

tlle 25 crops considered in. his anlysis~· . ~he largest 

inQreasea .in yield per acre took place in the case of 

f oodgre.in s., 

Rao .admitted in his analusis that. t.he. yi.el.d 
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~er acre .,Tould·be different for different crops · 

and on tlle baeis of peyeioal output onl.y inter-

crop comparab111 ty co~d not be made. Still in 

India. according to· him, .n'1t is a matter of deep 

concern.'' a$ ••1 ts ·farmer~ have a o rop pattern· the.t· · 

favours crop·a with a low yield per acre without 

a ocmpeneating high ·valw per lril1 t~ n ~he author 

has ·opin·ed that. an immedia:te and intensive. exl:Uni• 

nation must be. made in thi.s regard. 

In order. to she&l inter~statf) variation in 

agricultural produoticm the author baa takEn only 
. . . 

those st~tes which bad 4 percent or more· of the· all 

mdia aor·eage under eaoh cropo In terms of yield 

per· acre the highest place was occupied by ~ladras 

for 5 crops out of the 7 and Punjab occupied the 

highest place f01.. 4 out· of the 7 crops considered 

in his analys1~. 'raking foodgraina·: as a whole 

states like rlla.dras, Kerala, Bengal and Assam stood 

above the· national average;: U.P., Andhra, Bihar 

and Orissa wexe about the 'national weraga and Mad .. 

hya Pradesh, Mabarasthra,: Gujrat, My·sore and 

1\ajasthan stood below the national· a-verage.· · An 

int·eresting finding of his anal.ysie 'is that the 

the states with the highest agricultural produc­

t1Vi ty {Viz. • Nadraa·, Punjab and Kere.l.a) accounted 
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between them for .onlY 11.4 percent of the total 

area under cultivation while states with the low 

a,gr1oul tural_ produotivi ty (viz., Maharaatbra, 

Gu~rat, ~iad~a Pradesh etc.) were having the 

l.argest area under cut tivation. 

According to Rao, "All these di:fferen• 

¢es 1n inteJ"-!oosta.te proiuc.tivity cannot be expla1• 

ned merely in terms of natural factors. Capital, 

labour, and agricUltural practices must have 

something to do with these differences ••••• ". 

!rherefore·, maximum attempt shoUld be made to raise 

the yield per acre in all. these states in order 

to raise their contribution to increasing the 

national. average as well as to minimize inter­

state d1ff~rences in the levels of agricUltural 

p~duotivi ty ~. 

V • G~ Panse made acme statistical analy• 

sis of the trend in the yield of .l'ice anii wheat. 

(Panse, 1959). He examined the data for yield 

per acre from large scale crop cutting surveys 

on these two most important food crops for ten 

years 1946•47 to 1955•56. ~he yiel.d data analyse(i 

extended over 65 percent of the area under those 

crops 1n the country. fhe main aim b[;' his analy-. 

ei s was the comparison of a'Terage yield during 
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the First Five Year Plan period, 1951-52 to 

1955-56, with the average for the immediat~ 

preceding five years treated ae ·a control. In 

order to de:wmine how large the difference between 

the average. yields 1n the two periods was 1n each 

state as CClillpared to difference brought about by 

uncontrollable causes like weather, partiti~g 

of the variation observed ~1as done with the hel.p 
' 

of • analysis of variance,.e 
-

Results of his analysis showed that ·the 

average yiElld per acre was higher by 5.4. pel"eent 

for rice and 11 ~a percent for wheat in the Plan 

period than in the pre...Plan period• ~he increase 

in rice yield was contributed by three states, 

Madras, Andhra Pradesh and· West »en gal, and that 

in wheat by al.l the five states~ viz., Pun3ab, 

Uttar Pradesh,. ~ihar,. Madeya Pradesh and Bombay, 

although the. increase in Bihar was not statistic­

ally ei€Jl1fioant·•:· 

!hough the author admitted that it would 

be an extmemely difficult taSt to make a r1go.rous 

allowance for the mul tit\lde of weather factors on 

crop yields, still an attempt was made to adjust· . 

the yields of both rice and wheat far 1nequal..1t1es 

of rainfall over the series of years under study 
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by using regression analysis. ~he resUlts of 

all regression analye1s fc>r wheat, however, proved 

negative; in the sense that the rainfall as examt~ 

ned c11cl not show any considerable' influence on the 

annual V(:U'iat:Lon in wheat yields. But the results 

of the regression analy.Sils on rainfall for rice 

were more positive. ~he adjusted rice yields 

Eboweci an overall increase· of a.o percent during 

the plan period as can_pared: to the pre-plan peri9d. · 

. ~he conclusion derived fran this analysis was· that 

irrigation Should be "introduced in some xoioe areas 

as a positive measure for increasing yield by 

suppl.ementing the normal rainfall of the area and 

not merely as a protection against· the vagaries 

of rainfall; n 

so far as statewise study on_ growth rates 

of a.gricul.tural output is concerned; Raj Krishna 

. studied the lirowth of aggregate agric\11 tural oUtput 

1n Punjab {Raj Kr~shna~ 1964). Using the production 

function of, Oobb.Douglas type, an attempt was made 

to separate the contributions of irrigated area, 

unirrigated area and ra:A.nfe.ll on the growth of 

crop output in Punjab during the two peri<Xi, viz., 

191,...14 to 1945-46 and 1939-40 to 1955-56• His 

study revealed that the crop output increased at 
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-
an annual rate of 1. t. percent in the first perial 

and 4.2 percent 1n the aec·ond pertai. Whatever 

s].ow growth inc rep output tfas achieved in the 

first peYiod, was ascribed almost entirely to 

expansion of irrigatJ..on, but cmly ·about on~tbird 

of the faster growth in crop output in the seCond 

period was attributed to increase in irrigat1QU and 

the rest to other productivity - raising factors. 

C.H.H. Bao has investipted into the 

impact of total lnp~te and rainfall on crop output 

1n Punjab during the decade 1952•62(Bao, 1965). 

Using the production function of Cobb-Dougl.aa type 

he showed that in those districts of Punjab uhere 

agr1cUJ. ture was more dependent an rainfall., the 

coefficient of total inputs was insignificant. 

Whereas in other di a trio t e where agric\ll ture uas 

less dependent on rainfall, the crop output respon­

<led significantly tQ increase in' the. value of total. 
> 

inputs~ . Among the factors studied, l.and, labo~ 

input and bullock and tractor power, the cOeffioi­

ente of the first wo factors were found to b$ 

not e1ghif1oant for Pun~ab as a whOle;, but 1n the 

selected 10 districts which bacl recorded large 

increases in cropped area and immigration of agri-

oul. tural workers 1 eadin g to intensi"V'e use at labour 



·-· 23 

and capital inputs,., t~e coefficients tor l.aboui-· 
. 

and o~pital. were found si~fioant. . 

In another study into the agricultural 

developrnen t, ·the author has taken into consideration 

~egiOl'lal variation in agrioul tural development in 

India and of the state ctS Karnstaka in particular 

having the basic objective that regional develop. 

ment is a: nuo:leus of accelerated economic growth 

of Indian eoc;al~ (Desai, 1976). 

In first part of his anal• the author 

has shotm that various states of India Show diap. 

arity in regard to their total state income, per 

capita income, growth'rates in agricUlture, srowth 

rates of foodgrains, average yield of prindi]tal 

crops, population, urigation, fertilizer use· etc. 

~his disparity among the states is of high order 

which stand 1n the way of balanced development af 

the country as a whole'. The regional variations in 

agrioul tural dav&lopmen t according to the author 
•J 

are attributable to the irrigation facil.i ties, soil 

fertility, agro...olimatio envi:ronm ant etc. 

In second part of his analysis, the author 

has discussed the various aspects of agriculture 1n 

the state of Karnataka.. A.griculture predcminates 
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mc>re in the state o'£ Karnata.ka. when compared to 

. Jtidit:l bQth in regard· ·to the dapehdelloe o'£ popu­

lation Oi:l agrioul.ture and agri.cul:ture 'a OOAtribu• 

tion to state income. Whe ullil.isatiOA o~ etmtagio 

il'lpute such as trriga.t$-o.n. fer'ti.l.i~er~ improved 

GE)ed, the zool.e o£ itlatitut,o.na.1 set ~ htl.va. been 

e~mlned. ~he orwt o~ 4i,eOU9eioll is that vast 

potentia1itiea Ga:Lat for the grQwth o-e the eoonom;y 

<>f ths ~tate 111 ge.ne~1 ~d iJi·. agzoicul.t\U'al eeQto~ 

in particular• lr~hat is. requi~ed 1a th~t the tamer 

sboul.d be provided with ~oentive both iA the a~:ll.• 

. abiJ.i~ of strategic inputs and organisational. assie­

tf)nCE) to ~lee hi~ p~d.uotton. %t bas right~ been 

~commended that ~o~ ~o~t~g a p1an £or a vil.lage 
I 

or a ~oup of vil.J.a~es. the plaluling temn shoul.d 

OO!l$~st of the ba.nk<€'1-t the agriC\Ut\U'al. expert,. 

progressive £arcrem and looa1 eooaomiets and ~ 

l.ooal. reaou:-cee · ..- a.atuzoal as weU as h.u.man - Shoul.d 

'£orm the basis of the plan.. !fhe long tam issuGs 

which ~quire cbo.nses for imp~t.ns asricU!Lture at"e 

<the t~~ s~stein, fioasmented. holdinsa, unuveu cU.at• 

ributio~ o~ land etc. A11 these come una~r land 

re~oi'm whiCh "qui.J'e a chang~ ill tha social stl:'Qotu.ree' . ' 

Saba has sbo~ ~mp$.rical.l.;r the patt~m OZ' 

growth tl'Ste iA agJ>icul:t'~J;Oe, ps.rtl.eular~ in fo.oa 
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production in tha seven plain districts of Assam 

(Saba, 1966) •. 'rhe author has used simple linear 

trend· analy~s of data on area. and production of 

rice and total foodgrains for the pel"ioi 1951~52 
. . . 

to 1961~62. The author has found ·"··~·quite a 
. . - ' 

dismal picture 1n the growth rates of agriculture." 
. . 

tihil e population grew at a rate of mori than three 

pax-cent,- the growth of food production was only 1 

percenttt Mox·ewai", the growth rates of different 
' 

districts were no~ UJiifo-rm "even .though pl\ysical 
. . 

conditions and deve~opment efforts are by and large . 

similar. n In eoacluding section, the autho~ has 
... 

opined tbat attempt ·should be made to identify the 

causes of such disparity 1n growth rates of tlietr1~ 

ct as this wUl help in taking appropriate remeclial 

Indian Oounc.U of Agricultural Research 

took pain taking exercises in finding altentative 

to shifting cultivation which is yet to be rneteria~ 

lized. The shifting cultivation•· jhumirig endangers 

ecological balance and effective utilization of lt.anci 

r·esources in the bil~ regions (Agarwal, 19)2)~ 

2.4, »mea, a- In summarising the opinions held 

bJ different authors in the existing literatures 
. . 

on growth _rates of agricultural. output 1n India and 

dif:ferent states, it is cono~udecl ~hat the present 
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issue reveals tbat agricultural developmmt 1n 

India ;vari,ee·from one region to another ·depEnding 

upon the quality of soil, avail.abU1 ty of wat ~r 

and new strategy. There exists a wide d1spar1 ty in 
! I ' ; 

agricultural- development and productivity ln the 

country a.s well as in a state 1t~elf. 'ihere is a. 

frustratin~;J gap between the beet and the average 

iil agrioul tural .pe:rfCll'maJlOO .in the COGntry and 
\ ' 

sometimes- SVf3n withiil a state. 

!fhere is no doubt about the fact that 

during the period at a century and .a half prior to in­

dependence' ·Indian agriculture was in a stand atiU 

· position. It is onl.y after the launching of the 

F1 ve-Year Plan a t.he E$a~n'f; waters of our agric\1111-

1 ture began to move. ilut 1 ~ is to be aclmltted tm t 
in compariec)n with other devel.op1ng countries the 

income derived from agricultural produots of our 

country· still . fal.le far behind the parfomence eft. 

same other developing countries, e.g. 0 Argentina. As 

regards agricultural produotivi ty there 1 s no denyins 

the fact that it depends on na1iural factors to somq3 

extent.. _ Sti~~ by using modern teohnologv and a¢­

cul.tural i.nputs productivity can be increased to a 
. •( :· 

consi.derabl.e extent inspite o£ natural handicaps. 

Different authors mentioned Jln t.hie Chapter haVe 

outlined the causes of: low productivity 1h agriculture 
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and have suggested also their OTtm remedies in their 

studies~ .Improvement in agriculture therefore, 

necessitates radical change in our methods and 

. institutions that have been built u}) aver many gene­

rations as well as in the attitudes of millions of 
' 

fanners. The sooner this is achieved the better it 

l>7Ul be -for the national economy., SWiftness to tbis 

effect is also supponed by the opinion aL t_ed here.; 
' ' 

"If you are late in doing one thing in agr:i.oul ture, 
..... 
you are ~ate in all tbingsu. · (Oato, 2nd Century, 

B.c.) 
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CHAP~ER III 

EXISTING CONDI~J:ON.S CONNk'C~EJ) \iiTH AGRIQW.TYRAlt 

GJiOti!Ui IN THE moJi$1 EAW\ERN REQIOl! -

3.1. jJ\t:r9ducti.on a The !lort~Ea..stem Reglon covers 

an area of 2.6 lakh square ld.lometrel. It represents 

8% of IndJ.a.' a geographical surface and has 3.6 per 

cent of the comtry' e population.1 this regi.on 

incorporates Assam, tJleghal.aya, Nagaland, Manipur-, 

Tripura and Union Territories of Arunachal Pradesh 

and Mizoram. 

Assam has an area of 7B ,523 square kms. It 

is oompr~eed of nine clistr1ota, viz., Cachar, Darrang, 

Kamrup, Goalp~a, Lakhimpur; X1likir Bi~ls, North Cacbar 

Bills, Now gang and Sibsagar. 2 Recently, Lakhimpur 

district has been divi.ded into .Worth Lakhimpur a.n4 

Dibrugarh clistrict. Mikir Hilla district has been· 

rooamecl as Karbi Ang}.ong district. 

Nageland has an area of about 16,527 sq. kms. 

It is divided into tbree s~divisicma, viz., Kob1ma, 

tllokokoh'Wlg and .Tuensang. 

Me€halaya. baa an area of 22,489 sq. kms. It 

is comprised of five administrative districts, Via., 

1 • Ao.o.ordin6 to 1971 Census, Series 1 - Ind1a. 
2. statistiCal.· Abstract of India, 1975. 

Central Statistical Organisation, Gavt. ,of IncU.a. 
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1 • Jaixltia Bills, 24t East Khas1 Hills.- 3• West ~basi 

Bills; 4• East Garo Bills and 5. West Garo Hills. 
,. 

Mantpur, cover1ng an area ot 22,356 sq.Km~. 

1 s divided ~to six district e, vie. , 1 • Manipur East 

District; 2• Manipur West -District, 3. Manipur North 

~~riot; 4• l;lmU.pur· South DiStrict, 5. -~Tengounpal 

District anq. 6. Manipur Central District. 

fr$purl?l has an area of 10;477 s~~ ~s. It 

1 s divided into three subdivisiqne; Viz.-, 1. North 

~r1pural 2. South ~ripur.a an~ 3. \·lest ~ripura. 

~ho Union Territory of AZ'Vnachal Pradesh lies 

in the N •E• corner o:f India. It has an area of 8 3,518 . . 
sq• Xms• ant\ ts divided ~to fiye districts, ~z., 

1 • Kameng; a e. Lobi t, '3• Slang• 4. SUbansir1 . and 

5o f1rap. 

The pnion Terri'o~ of Mizoram, covering an 

area of 21 ~ 007 sq. I,tms. is d1v14ed i;lto three- districts, 

vie., 1. Aieawl, 2,. ~ungl.ei ancl 3. Ohbimtuipui • 

. 3•1•_ gl1Ql~~.Q SOildi1iJ..!a a fbe N~rth.Eastern region is 

hl.Uy. The Qaro, Kbasit I1ikir, Na~, IJliemi, .Abo~, Pa~kai 

and other bill e occ,upy a 1arge part of the ~egion. Heavy 

rainfall has led to the, gr~1th of dense forest in many 

areas-. ~hu~, the region bas a varie~y of'· agro c~imatio 

conditione~· tropical and sub tropical 1n th~ plaiJle and 

temperate U1 the high b1lle·. As such any generalisation 
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regarding the ol.imatio condition of the whol.e 

region will. hardly be possible for its ~ioro 

zones. 

3.1.A. Rainfall. a In the North Easter.n region 

rain~al.l ie high and wel.l. distributed throughout 

th.e year in the month o£ December and January e.nd 

in some· case mo~th of November al.eo~ The normal. 

annual. rainfal.l in Az-una:cbal Pradesh is '3098 mo me' 

in Assam and Meghaiaya ·2:360 m.m. and in Ma.nipur 

Ne.gal.a..nd, Mimore.m and. Tripura. is 2022 mom• l While 

f.iegha1a.ya hol.ds the pl.ace of pr~de for having the 

worl.d's highest re.infa:p. receiving pl.aoe, Arunachal. 

Pradesh al.so has a good share. However~ the 

seasonwise distribution of rainfall. is not the 

ide~l. tYPe ~ the entire region w~;ch. is shown 

i~ the fol.l.owing te.pl.e s e .. 

'3~~ Statistical. Ab·stre.ct of ,India, 1975.1 
Central. Statistical.· Organisation,_ fo"'7"t. of India. 
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. ~NJ'#{i _lS_QSQN WISEl IN THE N.E. REGIQN 
(ActUal.) (Millimetree) 

"' . 
-. 

' 
lear Arunachal. Assam & Na~arn, 

~radesh Meghalaya ~pur, 
Mizorem·& 
Tripura, 

.·. 
"' .. ,. ; : ·o 

<loll ... 0 0 
..,:- ·~· ~ ~ : k· ~-. ~ " '· . t1 A 1M .. !1· .. Q) (!) '8. ..... .Q t ~ .g .. ..... .Q 

'..... . . 0· ·~ o. 0, ~' "~ ,Q 
m. 

..,:. ,Q,e ~· .... ..., .O,Q ..,:. : '• 0 0 0 l a: a: ~ ~m~ A m :a: ~· Q) 0 t=:a CP 0 0 
i ·~ fi t· - g 12; 0 ..... 123 ...., :::; ~ 

' 
-

1973- '273' ' ' 3243 2}3 1648 3~8 1·265 
'' 

.:.' '74 • .. 
' 

197~ '257 3::£31 79 2217 100 '1474 
t 75 ., 

1975- 18$ 2288 144 1460 !~09 1568 
• 76 : 

~. 

't976- ,,, . 1603 114 1571 .140 1437 
.• 77 

1977- 173 2663 '128 1553 93 1157 
''· 

SQuroe : Basic statistics ·of. the North "Eastern Region, 

March, 1979:• 

It. should be mentioned ·here that· due to heavy rainfall 
.... ... . 

1h the hill areas flood is veJ:'I canmon 1n the plains 
areas ma1ill.y of Assam. · The average .- mcmthlu ·rainf'Sll 

(in mili1met~es) seaeonwi~e f~r· different states of 
~ , 

the nprth eastern region is shown in. the fOllowing . ~ 

,, 

'' 
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3~ 1~.B"' !JumiditXi As the distribution of rainfall is 
. . 

not the ideal ty'p e in the entire· area, in the dry 

seasOn a moisture deficit ranging from 0 to 6~ is 

observed at \tarious places •. · The average relative 

· hUmidity in )teghalaya varies from 53% to 88% ·during 

the 12 months period.. Fox- Mani~ur, Tripura an,d 

!ilagal.and it v~ries tram 67% to. 84%, 65" t.o 86% and. · 

49% to 85S' respectively. 4 . Thus, althouth there is 

a b~oad cl.imatic homogeneity throu~o~t the region 
' ' . .. i 

yet' there are ccmsidei'able local .. v~at~ons. 1n rain­

~~. range of temperature, and other phenoma1a .like 
' 

. mist. and fog. 

:;.21• J2il.Q in the No!1ll~em H.eQ.m • 
!rhere are a even main types of soU~ in the North East. 

em· region t the Alluvial· soU, the Laterite soil, the 
- . . 

lerruginous Red stU, the Laterite and L.at.eritic soil, 

Forest soil, i-1ountain and B1lJ. soil and the Mountain 
·. . . . ~ . . 

Meadow sou.5 For a better understanding of the 

trai'iation of soU 1n different sta1iea of the North 

Easte:rn region it is necessary to discuss the properties 
' 

of soU found 1n the North Eastern regiqn.. ~he Q1d AU• 

uVial soU e, wbic h are generally acidic 1n reaction, 

are euitabl.e i'or production of wide variety of crops 

4e:' R.L. ·Singh ( edl,. India t, A Regional Geogra.pey. '·· · 
Varanasi NatiQnal Geographical societr of India,. 1971. 

5.,. Basic Statistics of the North. Eastern Region • 
.N •. E.o. Secretariat, Sblll.ong, 1979._ 



\.• 37 

ip.cl.uding rice, wheat, sugarcane, cotton,, banana and 

tobacco. The Laterite soils, which are de£icient in 

potash, phospheric acid and lime, produce good crops 

particul.a.rly rice. The Ferruginous Red soils wbi()h 

a.re poor in lime, potash, iron oxide and :J?hosphorio 
. 

content, are a~ table for c1Utivation of paddy e.nd other 

crops. The LAterite and Lateritic soi1s ~1hich are gen-

era.l~ poor in .nitrQzeh, phosphate and potassium and 

organic matter,· produce good crops particularly .rice. 

Other soil.s like Mountai.rl. and Hills soils produce . 
paddy and p1antation crops after terracing. Motintai.n 

Meadow soils which occur a.bQve the timber lime d.nd 

-below the snow line are suitable for f'oreste. At 

places they produce potato a.nd·aub-tropioa.l fruit. 

As regards the va.riati'o.n of aoiie in the North 

Eastern region we f'ind that the soil.s ip. the Assam · 

Valley is .. broad~ a.lluvi·a.l i.n chara.oter~i In the fri.n~ 

gee of the valley, partiolUa.rJ.y in Kamrup·, Lakhimpur, 

Nowgong and Sibeagar district there are limited areas 

with lateritic soil. The acidic character of Alluvial. 
\.. 

epil.s make thezp. very suite.bl.e for tea piantation, part.i-

cul.a.rly in the ujiJer Assam Vall.ey • The Ferruguous Red 

solle occupy the major p~rt of Na.gala~d and the Laterite 

-so:L1-a ,occupy a. very 1itt1e pa.rt of the state a.l.ong the 

border of Sibsa.ga,r district o:f' Asaam.The fla.t land in the 

pla.in.ei of: Tripura. is a.l.l through all.uVia.1 consisting 
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ot sand, SU.t and Clay in d1fferent p~oport1on.. But 

the forest soil.e <m tUlas are gene~al.ly loamy sand. 

In Mesbalaye. there are three mam types of soil. ~he 

2Ul soUs occupy almost the eBtire state except a 

l.imited traQt 1n the foot bUl. fhe Laterite soils 

are confined to a small fringe and the old alluvium 

is found 1»,. the bish land· areas bON.ering the plaine. 

aU. along the northern fringe of the state. ~he 

central pld.n of Manipur being the flood plain of 

J"ivers that drai!l 1 t has thick deposits of sands and 

clays; vith their usual characteristic. ihe soils of 

the Man1pw· hil.ls are Ferruginous Red· sous. ihe soils 

of the Mtz«> Bills ax'e usually e1m1l.ar to that of Mani­

pur HUla and are associated with a reddish loam. In 

the ma3or pane of Arunachal Pradesh, the Penugineue 

Red soils are found. ~he rocks are generally of the 

Himalayan. Soele in the Valleys are Clayey· alluvium 

and. rich in. oraanio ccmtant. 

Besides these maUl types of soils, the forest 

soils are :tound .in scm e parts ot Assam, f.ripum, Megha­

laya and r.11zoram. !rhe Mountain and -Bi~l soil e are 

found in eome parts of Assam', »lanipur, Megbalaya, 

M:ieoram and Trtpura·. The Mountain Meadow eo11 e are, 

found in ~ome parts of Assam, ArUnachal P:ra.desb and 
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tiagalan&. 6 
.. 

3. 3;. iCUHf.a1l1fm a It is an adm.itted fact that the 

process· ot ·economic development· of a country is rete.r~ 

dad by ·the rapidly ·arowing popUlation. In India, the 

'·impact of·· rising population as a drag an eocmcmic 
.; : . 

. .. ~eaQ\U'Q.as.~s t~t ~ a variety of v1aws. The North­

Eastern R~gion is ·aot an exception in this regard. As 

against the average population Of 167 per square 

·kuometre of the coun.t:ey, the density of population of 

Assam~ 'Megha.laya, Ne.gaJ.and, ~s-ipura, Arunachal Pradesh 

and Mimo~am is t86, 45 1 31; 48 ~ 149, 6 and 16 respec-
' . 

tiv~y ~ !rhe ·density~ decennial gr011rth and sex ratio. 

of 1971 population of each state of ·Nortb-Eastem 

region is ol.ear fran ~ha tol.low1ng tablet• 

6. R.L.. ~gh ( ed.), liuiiaa. A llegional Geograp~ 
V aranas1 National Geographical society of India,1971 e.::. 
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.. , . s-, ~ 'a ~ . 0 
-' -.. m8 . m J i ~8 i-c=t:til ~ Cl>O • 

"CD- ~ . a ~~ Ql 8 .... -a~ 1! e· ug 
+:I s :m i. ..... - k .. Cl) 
as or.4 Pt ~ e(\) () 0\0 Q) . t1Sf3Cil ·~ B ~~' 0 ~ At ~ tiJOl~.: Sot .(;l.e ...., ' ·A- .A .. ..--. V'l~ P.a 

ArUnao~ a;.576 467,511 6 :;a.91 .861 

Pradesb ,. 

Assam·· . 78,523 14,625,152 t~6 34.95 . 896 

Manip~l' ?2;3$6 .1,072,753 48 37,:53 980 

:) 
1,011,699 Megbal•· a2,489 45 31•50 942 

Mizoram 21,007 ,,a,sgo :;16 24.92. 942 

Nagalancl. 16,527 . 516,449 ,, 39.88 871 
; ; 

!l.'rtpura· 10,477 1,556, 342 149 36.28 943 

~otal 
l 

255,0*51 19,592,296 77 35e'04' 906 
All I~ ,,~0;483 547.;949.,809 167 24e90 930 

-
Sources Census ot India.., 1971 , series .... 1 ~ Ind1a~, 

/ 

!fhe bULk of the pop~ation 1n tbie retJlon 1a 2:\UI!IL 

in character end the economy of the zt\U'al popUl.aticm 1s 

depenciant on agriOUl.t\U"e. !rhe percentage of rural popUlation, 

according to 1971 census, varies fran 85~47 in Neghelaya, 

86~t85 .. in. t·1anipur and sa,. 55 in Mizoram to 99~•59 in fripura~· 

96•15 1n Arunaobal Pradesh end 90.11 111 Bagal.and - average 
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for the region beins 91.09 percent as against the all 

India· ~verage of ao.og per cent. AgricUlture and allied 

act1vit1ee ocmstitute the main source of livelihood 1n 
' 

't;bis region. Of the total t~o:rke~s, the number d epEildent 

on a.gricUl.ture is the largest in t~1izorasn (8 :;.55%) fOll­

owed by Ar\maoh$1. Pradesh (80.00%), Nagalanil ( 79.97%), 
. .. , . 7 

~ripura (74:.3()%), Manipur (70.35%) and Assam (65.78%). 
- It • • •• • • • . - . .' ' , ,. , . .,.. 

5. 4. i!Jet.lJ:sss et ~ •. ·~he age·· old farming ey stan 
. ' . -, .... 

{ ~ i 1.'• : 

miilates· 1n most of t.he h1U. areas of the North Eastern 

region. . Shifting oUl. tivation ·or jhU!nirlg 'can' be de.fined 

as ·an agricUltural, EWstem in tfbiCh fields are cleared by 

firing and are cropped diseant~uously. The cl~rings 

are aban~cned. fOJ," same reasons or the other after . - . 

somet.ime$•· Then, .. the. cUltivations .sbi:tt ·to another 

clearing, leaving the old one for natur~ recupe­

rati·on .• :. Depending upon the a,gro cli~at1~ conditions 

and the itaed and food habit~, a, /varie~u of crops is 
. . 

·grown. ~his method of oUlt1va.t1on bas some serious 

-· 4efeots, Vi.~., it depends totallf on n.atural 

rainfall and top soU i'Js rQDov~d by the steopgra-. 
d.1ent :rsV'Ulets for the absence ;.<Jf natural. :t~fall 

vegetat~o.n. Moreover, after two o~ Jihree years of 

· 7. Census. Of India, 1971, Serie.s 1, India. 
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I 

cultivation the jhum field gets oversram with weeds, 

becomes unsowabl.e and, theretoraD a fresh jungle 1e 

to be cleared~ 

~he North. Eastern region has a large area under 

shifting oul tivation~ Out of a total reporting area of 

about 227~ 35 lakh hectares, 26.95 lakh hectares are 

available tor shifting cultivation. Of this, area 

availabl.e for shifting cut tivation 1n ArUnachal Pradesh 

is 2.48 lakh hectares, in Manipur 1.00 lakh hectares, 
laKh . 

1n Meghal.aya 4.16/\heotaree, in Miaoram 6.04 lakh hect.;. 
' 

~res, ill Uagaland 6.c:B l.akh hectares and 2.21 lakh 

hectares in fripura.8 

' Percentage of total population ( 1971) depen• 

dent an shifting c\lltivation is 0.48 in Assam, 27.95 

in r;lanipur (hiUs), 34.58 in Megbalaya, 6.42 1n 
. 

T:rripura, 57.69 1n Arlmacbal. Pradesh and so. 74 1n 

Mizoram. 9 · 

!hue, the pattern of agricUlture of 'lripura 

and Assam show· an appreciable deviation fran tradition 

of jhuming which is most popular 1n the rest of the 

states of ·the North Eastern region. The shifting 

8 • Miss. F.K. \~adia 1' Control of Sbifting Cul. tivat1on 
1n the North Eastern Region' • A discussion paper 
presented in a seminar organised by N.E.H.u., 1977. 

g. Ranjit Mukherjee a • Problems· of Shifting Cultivation 
in the North Eastern. Region' • Journal of the . 
North Ea~te,rn council~ Vo1.1, 1975. 
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cultivation is confined to hUls only in these two 

states, uhil. e moat of the Plain areas are under 

permanent oul. t1vat1on. · 

In other hill states of the North Easte:m 

region, most of the tribals practise jhuming ree\1l.ting 

in soil erosiOn and reduction of f~rtU1ty. Moreover, 

the eycl a of jhum.1ng also cU.ffers fran area to area with 

the proportion of land put 1n for oUl. tivation. Wadia 

{ 1971) has said that due to increasing :popUlation jhm• 
r ~· 

ins o~cle varies between 1 to 17 years in Arunachal 

Prad~sh, 4 to 5 years 1n Meghalaya, Mir&oram azxl Tripu.ra, 

5 to 1"0 years in Assam HUlSt 6 to 8 years i:n Planipur 

and 6 to 15 years SJA Nsgalend.. Wadia also has observed& 

"Wbere the land belongs to a commtm.i ty or c.,, jhum 
~ 

appe~s to be little interest on the part of individual 

tribal family to improve the prod_uct1v1ty of the crops 

or the f~rtil1 ty of the soU". 1 0 

In hill areas at places terraced c\ll tivation 

hae developed. ~he method of prepanng land for culti­

vation is to dig and build the side of the hill into 

terraces. Each terrace cannot have 1ts own channel and 

usually obtains water either fran the terrace above 

it OJ? fran c:me of the terraces in the same row, the 
" •,. 

-
ter:races being so carefUlly sraduated that the water 

may flow from terrace to terrace. ~bis method oil 
1 o/~~11ss F.K. Wadi a a• oatral of ·shifting CUltivation 
~ the Nortb,.;.Eastem Region' • N.E.B.U., 1977. 



... 44 

cult1vat1on te rather traditional. 

' !nlue, in most c>f the hill areas of North­

Bastem region, the sbi;fting cultivation or jhuming 

is p~evalent~ ~he crop pattem varies from .the higher 

jhum lan'd to the lower plain strips. ~he crop intensity 

of the North Eastern region ls shcnm on the fOllowing 

map#• 
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3. f'laJ..or ·arop,s • The bulk of the cultivated area in 

the monh Basten{!~"' dev.oted to the production of food 

oropf3; mainly r~ce; as shown in the f0l~ow1ng tablet.-

state/'Uxli0l1, · 
Terri t·.ory..-

Arunac.hal 
Prade$h 

Assam 
-

Megllalaya 

ManipU# 

l-tieQram 

Bagal.end 

fripura 

total 

All IncUa 

. ·r 

Year - 1977 .. 18 

A~ea under 
total 

·foodgraine• 

117.9 

2,458.0 

128.5 

197.5 

97.3 

105.4 

314.3 

,,, 39.0 
:· 

127,1 ,,.o 

Area-•ooo heotares 

Area under 

cUltivation 
of rice. 

79.0 

2252.6 

106.6 

179.1 

93.1 

69.5 

305.2 

3,<B5., 

40,001.4 

sou~ee a Basic statistics of the North Eastern 

Region, 1979. 

Besides rice, in Met;balaJa a si@)J.ficant 

jroport1on of oul tivabl.e area is under production of 

mat~~. potato, .vegetables, chU11es, sweet potato, 

milltpta etc. ~hese are grOWl'). particularly 1n the 

b13her slopes as subsidiary food crops •. A considera• 
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. . 
bia area is also devoted to b1ah land paddy. In 

Garo bills of Meghalaya the most important crops next 

to rice is cotton. 

In Assam, nex~ ~o .nee .comes tea wh1cb occ.upies 

a.l.atga. area •. 'lhe minor. c~ops like jutes, s~Q~$·t .. 

tobacco· etc~ occupy a small. :place. 

so far as tbe Union terri~ory ot Ar1m,aohal 

Praclesh ie concerned, the main crops are rice, ·maize, 

mil.l.ote an·d mustard. 'xn ·~zoram maize and paddy ~o 

cUltiVated in hill Slopes. 

In i:&-ipura n~ ·to r1ee jute, oU seeds· and 
~ . . ~ ' 

oott.on give satistact917 ·y1Gl.ds. In Nagal.an~, b·eeJ.des 

rica, paddy and vegetables are also #Olin• 
. ·I ;. 

Among the c~op e ··grown 1n Manipur paddy occupies 
. t . ·: 

the top position botb ~ the valley and 1n the hUls• 
. ..... '. 

Among the crops ot le.sser importance mention ma.y ~e made 

of l'1heat, mustard. and pulses. 
' ·.~ . 

'rhus, a study Of the trend of production of 

majo:r crops of ·the North Eastern regi.~ reveals that 

though the reg1o.n takes a homogeneous character with 
. ' ' -': 

rice occupying the bulk· of the area of agrloul tural lana.. 

scape., there· is a good· deal of regional variation in the 

cUltivation of secondary crops. As a ~esult this region 

1 e typical. of ·a.n underievel.~ed agrict,Jl tural. eoonany in 

whi()h most of the cultivated ax-ea 1 s devoted to almost 



48 

subS1stence crops, mainly for local consumption am 
the immediate market. 



IV• r~HODOLOGY 



CHAPTER IV 

METHODOLOGY 

4.1. Introduction : In thi.s chapter we would be presenting 

same mathemat~cal models that will be used for empirical 

analysis of trend or growth pattern of agricultural produc­

tion 1n the north eastern region. It ma_v be mentioned that 

the conventional type of time series analysis give the 

changes in growth over a time period. Fitting of trend lihe 

wi.th the usual. statistical method i.e., the method of O.L. s. - . 

gives the estimate of trend/time parameter for the purpose 

of hypothesis testing. However, if. the historical data over 

a longer p~od are not available then the anal.ysis with a 

trend line becanes superfluous and l.ess objective. 

fhe introduction of a trend Variable as exogeneous 

variable in the absence of other probable exogeneoue varia­

bles is a common practice when the information about these 

variables ar.e not easily availabl.e. The output of agricul­

ture (X) at state level. (or say at global. level) can be 
-· 

considered as a function of time (t} such as: 

X = f ( t) • • • • • • • • ( 4.1 .1 ) 

while we assume that • t' not only does l.ook after the 

influences of extraneous exogeneous variabl.es in the agri­

cultural production but also time variant growth. In a 

micro model, •. probably the growth of agricul. tural output 
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could have been considered asi 

X= f (yi) ••••••••••• (4.1.2) 

where y 1 = exogeneous variable or variables that affect 

·the growth;rate of agricultural output. 

In a farm level the specific variables can be 1<\entified 

and therefore, ·can be·introdueed into the. model. Taking a 

specific case, say a farmer with 'h' hectares of land, • K' 

am<)lmt: of capital· and 'L'. amount of .labour can produce • X' 

amount of output, so hi·s production function will be: 

1m= fm (h,K,L) •••••••••••• (4.t •. 3) 

where sUffix m stands for micro level. The ,element ~. 

of the universe X can have specific production f.unction 

like ( 3) but vr.hat about the other elements of x1 , (i = 

1, 2·~······m) in 
, 

Xi ; \_:X1 •• ,._ •• ~•Xm} C {X}~•••,.• (4.1.4) 

where there is every possibility of having individual 

production function for ~ to ~· \'Je. do not rule out that 

some of. X' s may have similarity in ~arms of exogeneoua 

variables and yet some of Xs may be f1mctionaU.y related 

to one of three variables. Therefore, unless analysis is 

carried out- a.t mi<:r.o .. J..~Y~.t t~~· .e~fect of any variable 

cannot be discern~ sat;,sfactorily. 

In macro level, the aggregation is ~ade possible 

and bias is therefore, bound to occur·. Assuming ythat we 

have an aggregate production fwction: 

x1 = f 1 (h:t., •••• ~; '-1-t:;,:-• •• Lm, K1 •• Km) •• ( 4.1.5) 
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how do we then start with the estimation of its parame­

ters ? 'l!he best course will b~ either to ciscentangl.e 

e.g., 
- ' 

x2 ~ t 2 (h2, x:2 , x.2 > (4.1.6) 

•••••••••••••••••••• 

and estimate the parameters of land, acreage, labour and 

cap1 tal or to search for a ·g! obal model. 1 

X (I (~,L,K) •• · ••••• (4.1.7) 

which is recoBUi.sed as the. l.egi tim ate production flmcticm. 

Now the question is whether the theoretical basis 

for a· production function can be tranalated into a growth 

function or V1ce versa. 'l!he growth models are known for 

flexibUity and logistics. The growth is associated wilh. 

ecOnomic .dynamJ.ca and have been used to -st-udy the tjme 

differential growths. We can write the ci311am1c version 

ot (4.1._7) aet 

't ro= ft (h.t, I.t' Kt)• • ••• • ••• (4 •. 1 .8) 

with t as tim.e suffix. 'l!hue, the function of (4.1.S) 1s · 

a growth funot:lon. 

For our purpose ot analysi$ of output 91 eatplii:t 

of agriculture for the north eastern states we thought 

of taking the trend as well. as l.ocat.ion variable as the 

factors effeQtirlg the growth of agricuJ. tural production •. 
\ 

The probabilistic model ~bet has been applied for empir-

ical analysis gives a thoJ"ough justific~~ion of the 
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inoorporatio~ of above variables into Reaction function• 

~Ia are also presenting a series of empirical 

regl'ession $quations to analyse the trend in growth of 

agrioUl. tural. production• 

4•2• Mpdet ·gQ£ ·emgtrJ;cal;apal;ysis a In a study Dr• Bez 
- . 

has shcnm that eoonomet:tio functions oan be considered 

as reactiotl f'unotion.s wbich coul,d b~ interpreted in 

probabilistiQ way. ltle are using Dr• Bez' s model for 

empirical analysis. of our data (1>1!• Bez, 1980). 

fhe reaction function in his analysia was given 

~3 ~ :r13 (t1 , zj ~ 

where 

(4•2•1) 

~j Q realizat1~n or r~aotion of 11 . and Zj 

11 _:: indep~dent random variable_ simUar to 
. .. . . . . . . ,. ~ .. . . ( 

a exogeneous varj.able in an econometric 

function• 

z1 = 1ndepend(:!nt r~4om v:a~iable similar to 

a exogeneous ·variable in an econometric 

function• 

~he suffices i,j refer to state and time period respec­

tively; 1::: 1; 21 ••··•71 3 = 1 ,21••·•9• 
It should be noted that x,Y and z are all realizable 

set of sample points• Since some of the reactions may 
. . . ' 

not take plaoe at all, which impl~es that cenain Y1 
.and certain z3 m~ not glve reactions"• This 1e 
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however, net to' be construed as \mreal12abl e but we shB.l.l. 

then have n.Ul-1 .element in the sample of X. 
" .> ,' I ·' .. ' 

... ) . . 

. It is also assumed that Xs ax-e having a condi-
' i ' . 

t1onal probability distribution such as • · 
: f. ~ •• '. •• ~- • ;:. : • • . ~ . ' 

P (~j/~1.z3 >=.~<~ ,<, > /Yi,zj ,x)+:•;-~·· •• 
. . {p) . - . •. • • • • • • ·:P<K,m .. fYn,zj ,x~ •••••••• ( 4.2.2~ 

for all X and all Y for fixed Zj., Here the upper suffix, 

e.g., ( 1) ••• • (P) denote the set of X. that could be 
... ?'" 

~ealieecl. 

The above probability function is tht;n expressed 

in terms of response function, e.g. • for the P th set is• 

P(x13 (P~/Y1 ,zj )=f(») {Xij) 
r •' ' ,. 

= ftY1 • z3 ~ ••••• (4.2. 3) 

~hen the two sets of re81.1zabl.e reactions \fere ·considered 
. . 

for. the purpose of finding relative share for any set of 
. ·• 

specific X. For this purpose the sample spaoe of 

x1 ·~ xa (X <m> •. x<q)>····~~··<4.2.4) 

Then.he found that . P(X(m)/x1 ) 
P (x<m>tx1> = _...._ _______ _ 

P(x(m) 1 x1) + P(XQ/ x1 ) 

f(m) (Y ' Z ) -
- 1 3 

. = ---------
f (m+q). (Y · ·Z ) 

.. 1 j-

in terms, ~f respona~ functions. 

•••••• (4.2.5) 

~he equation (5) c~ ·be 1Jiterpreted ~so by the fOl.l.owing. 

probability statement 



f(m) (Y Z ) 
____ 1_3_._ •••••• ( 4. 2. 6) 

P(X(m) /X1 ) = 
. f (Y1 ,z~) 

For estimation purpose he adopted the following iTama 

of reference • 

. z 
y~ 

y1 

y2 
Yield i1atrix 

Location ~' = (( xtj )) 
(State ~i 
Variable) Yn 

r-tore specifioally. Unr frame of reference for analysing 

the trend or 1ooat1on as influencing the ·variables tor 

the growth of agricUltural output is presented belowa-

Average 

Average x. j = f x13 x •• 

~he data mat,rix ( ( ls,j)) therefore, oan be construed as 

the reaction of the two principal van.a.bles, i.e., one 
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ls location and the other is trend• 

For the purpose of analysis of effect of trend 

factor or the location factor as two of the main pr.inc-· 

ipal. varia:blea 1n the Reacti.on function, hencefor:th, the 

prot111ct1cm f1mct10x1' the estimating equations are taken 

as 

Xs,j = f .{X~'i>'•' •' .- • • •• •·• .-:~· ·( 4.2. 7.) 

c::io£:0 +oe'1 x"3 ' ' .(4.21118.) 

It may be interpreted that the average yield/hectare of 

land for any state 1 s a tunotion of· the average yield/ · 

hectare of land of all the states together over a conse­

cutive time period. ~hereby. we mean that the average 

yi$1d/hectare for any state is the characteristic yield/ 

hectare for any other state in the region. :&npiri.Qally 

this estimating equation ieau-ived to higbl.ighten the 

effect of trend variab.le over the growth of agrioul41!" 

tual. output. Whi.J,. e assuming the effect of location 

factor constant, for any etate, say Arunachal Pradesh, 

the equation (4.2.8) can be written as 

' 'xAr.~ =oCo ·· ... oC' X.. 3 (j=i, •••• g~ 

!l'he other estimating equation 1 s 

x13 = t ~x1 > •••••• (4.2.9) 

which 1 s assumed to be linear as will 

x1 3 =oe. o + o< t x1 ••••••• < 4. 2. 1 o > 

fhis equation implies that yield/hectare of the region 
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w1 th respec-t to any specific time period is a function 

of yield/hectare averaged over the time period. In 

th1e case field of 1970 can be taken as an effect 

which ue might term as syll;~gi.o effect of yield of all 

the years for this regionii 
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CHAPt~ V 

.. ~rioBl. An£M.ysis 

, 
5• 1. IntjEgduQj;ipn a 'rhe. aim of the present study 1~ to 

analyse the growth rates of total foodgrain·s and to 
., 

show their variation .am.On.g different states of the north 

~a stem. ··rsgLon d~g the ·perio.d ~r~ 1969•70 t·o 1977• 

78~ . The. north ci.astern region comprises five atatee and . . . . ' . . . 

. . tt-TO union tern tories viz~, 1. As·sam, 2.· Manipur; 

'·, Tripura. 4. Megba.laya, · 5. Nagaland, 6. Mizoram and 
. ,. . 

7. A.rtmaol'UU Pradesh. For this purpose data em yield 

of total foodgrains of each state and up.icm territory 

of this regl.on fl'c:m 1969-70 to 1977•78 have bean collec­

ted~ 1 
.. 

5~2. JPa~rL~xf4,a a_. ])ata on yield of total food-

grains of different sta~es an.d ~on territories of the 

nortb•eaetem region frau 1969-70 have been arranged 

in the aame order as shown in the frame .of reference 

of the previous chapter (page 54 ). 
,.. 

As the»e data shotm in ~able 1 on yiald (Kg.) 

per hectare represent non•linear trends,, these data 

1 • Directorate of Economics and statist~cs 1 Ministey . 
·' of Agrioul ture and Irrigation, Govt. of lndia, · 

Cited ·by BasiC Statistics of 'the Nortb.Eastem 
. RegiC>ll,. 1977 ·and 1930. , North Eastern Counc-il 

.. Seci'etar;:iat, S~~ong.;·· .. ; 
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haVe been transformed into a linea~ function by 

converting all variables of table • 1 into logaritbme. 

~hese data transfomed to log.t.ritbms have been sham 

in table - 2. 

The variables introduced in the above workinG 

frame e.re •-

x1 j = Yic.Ud per h~ctare for any specific crop 

for the 1 th state for the t t~ period. 
.. .. /' 1 ••• 

Zj - ~he trend var1abl,.e for .a.DY specif.lc 

time pertod 3• 
• ! 

t 1 = location factor or variable, 1. e., 

any of the 1 th state of the region. 

It could be mentioned that the react.ian eyno­

nimously stands for yield per hectar~ for the 1 th 

regl.bn or state in the j th time period. ~he problem 

is here that unlike the conventional production fun~ 

tion ()r more appropriate13' the erowth flmction in the 
' 

present anal.y~s the output ,is not s1mp1y' considered 

as function of tirne. 
! 

Here resulting function 1s the 
~ . ' . 

output as a response of particUlar state or region 
.. 

foJ' any particular time period with respect to the. 

crop in question. !fhe mor~ detailed discussion about 

Y and f would follow later 1n the chapter. · 
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5. '· RelQtesHi10Jl &\pl.Y§ii Q' ~rend 1 In section ( 4.1) 

w $ ·tave presented· same regs-ession function a. wb.iQh are , 
usuallY adopted for an&Lysie of time ser1e.s data •• Whi$ 

type of anaJ.Qsi-s is done tor each state and the estima•· 

tins equation are a 

X,. ~ X (t) < 5. s.·1 > 

X~ =a+ bt t5. 3.2) 
-log· x1 · ;:: QT bt (5•3·~): 

where, x.1 = yield per hectare for the 1 th state ·. 

t = trend variabl. e " · 

a,b.= parameter~.o~ the equatiQn~ 

'rha othel" est.1me;t$.1J.g eq~tione are presented 1n eeot1cm 

( 4•a). Noll we ehali. })e tU.souaains about the. exogeneou·s 

variables and their effects an the growth of agriout tural 

output in the region. we must admit the.t the location 

varia.l.)l e, 1. a., the state~;J in the q\ieat1oa of the N.E. · 

reglc.n comprises l!lOst of th~ predominant varia.bl. es that 

appa~ in a micro prOduction function. 'rhe effects of 

a~icUl tux·at , inft-a•st.ructures and· infra-structures e$mb­

Ol1zing the very appear~oe of eeonomic development on 

agricultural ~owth are pt'ima facie basic. ·On the Qther 

hand. the ef£eet of c>the:t' eap1 tal inputs in terms of 

irrigation, fertilizer, see4 etc. are direct 011 the 

grct~jth of agrioul. tural output. In. the next section t'le 

shal.l discuss these variables in mora detail. 



5.4. 'ExJU.sma.~ign of th,ij §,_g.eoy.e, rs,.apl.e§ a In 

the" a'bove model mErJ.'tioned in section 5.2. and discu.. 

ssed 1n det.ail in. aect~On 4.2., we have taken location 

and the trend a13 exogeneoua variables which influence 

the growth of. agricUltur.al 0\ltput. Not>I, 'in this 

section ~ve ehall· e,xplain the reason.s· behind taking 

them as the important· variables for_ analysi~g _the 

patt.ern of growth. 

5.4.1· •. ·h,gpntiop. ifflS:t.srJJ ·a 

Lood a Ae regards the position of l.and for agricultural 

purpose in tbe !.forth Easter,n re~on 1 t ie observed that 

· moat of the ar-eas <)f lands are merely ueeless and fallOW 

in view of the f'a.ct that vast areas are practically . 
. . 

unsuitab:l.e for cUltivation either due to rocq and 

rugged tEWrain or inaccessib1lity. This observation is 
' 

made clear f'rom verification of statistics o:f cUltivable 

area. · Out of a total reporting area of about 23 m1lliori 

hectares, 2.9 million hectares in the htlls. and forest are 
. . 2 

under sbJi..ft1ng cUltivation. 

Again whm Assam' s cul tivabl. e area fomed ,-r .2 

p eroent of the t atal geographical. area,, it was about 8 

to 9 pe~oent in Meghalaya, Manipur and Nagal.ancl,.-

20, par,oent .in ~ripura :a.nd about 3.4 •. percent in 

2. Miss. F~K. Wadia a • Control of Shirting Cul. tivatiem 
1n th'e North Eastem Region', Seminar paper, 1977. 
N .E.B.U. 
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AZ'uriaohal Pradesh as against 50 percent in the country 

as ·a· w~ole.' 'l!hus; exoep·ting Assam and iripura avaUa­

bUi 'tN of land ~or ag:rioUl. tura.l purposes. is extremely 

1:1m1ted in all other sta~es· of the ~orth Eastern region. 

so far· the food crop a produced out of the total 

cropped area, occupy a sizeable prop~rti'on (ab'out 78%). 
: ,. ' 

Variations ~ soU 1n different states of the 

North Eastern region. ~ve already been discussed in 

Chapter 3. 

!f;rsm·spg£S a It is an a~tted fact .that the transport 

syst6m 121 the Bo.rt~Eastem region spec1elly after the 
. ' . . . . .. . . . . . 

partition. of the oount:ey has gOt. a goeat set•baok. Now 

the ·regicm is land locke4 and its only link with the 

rest of the oomt271 is ·a narrow . strip· of lan4 through 

North-Bengal. so the transport lirlk is verg J.ight and 

clifficUl t. Only thi a strip o:t land is to be utilised 

tor railway and road tranaport purposes outside the 

region. There ·.1 a one important metregauze railw~ 

system from ·~ezp\$ to Fakiragaon. ~hereftom it has ., 

bifurcatQd tottarda Golakganj and Sil.iguri on the lortb­

em bank of Brahmaputra. Again on the southem bank. · 

of Bratmpputra another ·line runs fran Ga~ti to 

3. Dr •. S.N • Mebrott"S a 'Level of Development· 1n 
Agricultural Sector. in N.E. Region',, Journal 
o~ .the North Eastern Oounc11, Vo~.1. No.,, N •. E.C. 
197.5:• . . . . . 
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:Lekh$pan1 along with a short southward extens1on to 

ea.ohar district and to Tr1pura. From the point ot 
' .. 

' transport disadvantages it ~e~da mention that out of 

the collective area of 2.55 lakh sq.kms. in the .No~th 
. . ' ,, . . . ' . . . 

Ea.etem reg:Lon· 70% is fUll.· of h1Uy ueas. 1'he· rest 

':;o%. is plains area but it is- also ori.soroesed by 

:stte.ams; rivers and riVUlets of uncertain nature. As ,. 

a ~eault the road development of the region faces a 

l.ot _of ·d1ff~cul ties. Hence, the road 1:1Dks are not 
' 

suif1c1en t excepting a fe1.1 National HighWvs. 

So far as the Air links are concemed, it ia 

appi,U'ent that Assam has the advantage .of having large 
., 

number of airfields. There are in all thirteen a1~ 
' ports. ~hese are as follows •· seven are for heavy 

airQra.fta, four for medium aircrafts and. tla-o for light 

ai:rorafts. 

-.!hue, inadequate transport facUlties 1D. the 

re·gton itself has greatly affected the development 

process. Since agz'ioul.t'U%'a1 developmmt depends large. 

elY on free flow of fertUtsers. and improved technology 

and also on increase in inQane .from the marketable 
.,. 

eurplue o,f ag;tticUl tural prOduces. development of an 
' 

' 

e.ffic1ent system of transport and communication reqUires 

prior~ty. 
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'I J ~ 

Asf!o!=Q.jiP£al. B.pl.~ a The size of operational hOlding 

.1e the main basis o:f the .productivity of agricUlture • 

.. Moreover:,_ application of n.ew or 1mpaoveci technique . 

. . of. pr.oduotion, irrigation etc. depend. largely on tl'Je 

· size ot op.ere.tional hQl.<lings. Bu't the siz,e ot opera ... 

· ... t1ona1 .holdings has become vert small and·.dispersed. 
' . ' ' 

over a wide are$ .in t~e Borth k~ten., region oWing 
~ . . ' . . . ' . 

. to, the. fact that land t9r agricul.tur~ purpo~~a is 

. extremely :Li,.mited here and there 1s al.~o heav~ .press. 

· . ure of population· an land. 

1\ ',l Whe e1 me of. f?perational ho!;dings are shan1 

· in the fQl.low1ng tabl'e · 1 
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I 

J\9anoi~ Jnstitytigns_& Owing to natural. ~ckwa.rdnese 
'• ' ' • I ' ' 

and. difficul. t1a~. existing .in tbe North Eaet$l'n. ~e~cm ·.. . ... .. . ,. . . ,. .· . . . ... 

it _has not. b.~en pos~b~.e for the. financial ~atit~i.Qna . . . . . 
. ' 

t.Q make- heaclw~ ip the matter . 0~ .~ving ~~~c~al. loans 

to ent.repr_ene~s Qn easy terms., ~hie is W'!W ~ ~ery small 

nl1tllbe~ of 'bank b~ches .. hQa. so. far been. eetabl~sh.ed in 
- .. ' • . . • . ' . • . . t . . .. 

tbe ~atea .and union territories of the reg4,on., .Of 
. ' . ' . ' . . . 

course, 1n this respect the position of Assam is. a bit 

better.· As \on: 30-,6~ 1:978: th~ t,ot~ .number of baDk bran• 
; •' , ' ' ' , , , I' '• • , • '•, 

ohes in the entS.re. ~~3ion was 61·0.. .~t ·t>Xa.a. 1.3. 1n Arune-. ' . . . . . . . •, . 

cbal Pradesh, .414 .s.n Assam,. '32. in Manipur, 49 1n 
. ' ' . . . ' ' ' . . ' . ' 

Ne~aya; ... 6 .in· Mizoram, 29 in Nage.land and 67 in 
. . ~ ' . - . . 

frip\lra.· fhe funds advanced frpm these institutions 
. ; . ' . . . . . -. 

have als.o been very low as shown ;in the followins_ 

table l• 
.. 

ParticUlars, :;s~ 
-~ ·as ·ra ' 

m ~ ~ ! ·.~ b ~ 
.to) oi 02 j i ~ s .. m ~ 0 .P. 

~ ~~ 
~. s G4 

_Q) ;2. d .. 
~ ·Ei· 

'· .. .. ·-

SCJJ 
1· •. Direct· . -~ o.ot' Oe45 11\,MJ o.,, 0.01 0.11 ~-.16 6eSO .~ t""...:. 

Plnance mk 
(Amotmt~. .:X: 0 

Outstand• 
ing. ). .. •· 

I i . - .. 

2;• Indirect· .. 3B~ ·o.'ta ~·~ .. o.og 0.24: 4•34 
Finance · ~ ·; 
(Amount · .~ , 
out stan• cat 
ding.) ;4, . ; 

.. 
' ' 

•. ' . 
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simUarlJ the numbers of Primary Agr~oultural Credit 

Societies (1975-76) was very low. It was 3519 1n Assam, 
,. ... ,. 

657 in Menipur, 548 in ~leghalaya, 101 in Mizoram, 356 1n 

~npura ~d '63 1n Nag8l.and 41 Total loans advanced bJ 

these institutions was Rs. 28 lakhs in Assam, Bs. 13 l.akhs 
~ . . 

1n t·1anipur, Rs. · 2 lakhs in Nagaland end Rs. 47 lakhs in 
: ' ; .., : 

4 'lripura. ,. 
Studies made by Dr-. D.D. Mal~5 an'd ()th'ers 

~CRl:. t~t n·on-1n;st·itut1onal sources, such as ,triends and 
'. , .. :' ' . ' ' : . I ' , , . • .. ':, '.· , ' '• '' 

· ~e).ativ.~s and monei :;Lenders are playing most· important 

J"Ol.e &n. provicl1p·g cr·ecU.t a:Pecieliy .. ui .. th,e vili:ages of 
' . 

~ 

hilly region. Hence• ·the· r91e· of inetitut~onai ·source 

is not VerN e:iGUificant ~ these areas •. Moreover, d·ue to 

. the operra.t1on Of monew lenders oredlt is made e.vaUable 

· orliy ~or e. ahort p eTiod and nat uraUy. the price of 

rval ~~ecu. t 1 s b1(11. 
. ' . . 

Agro-bras@C\ Industries s 4gro-based Industries in Bort~ 

Eastern. resion have not ·developed .for ·vari~us r~ascns. 

~oept for tea plantation.! and sugar factozoy in Assam 

there a~e liO maJor 1ridustries worth mentioning. Produc-
' I 

tion <listribution ·of enterpreneurs in agro based indu&­

tri.es in the Borth Eastern. Re~on wUl be clear fran tha 

fOllowing table t 
,, . 

4• Basic Statistic~ ot the Bo.l"tb ~etem lif)gio%1, 1979. 
N. E. c .• Secretariat, Shil.long. 

5. Dr. D.D. t-laiia 'RUdl· Credit in Megb.al.aya'. 
Sen:ilnar Paper, N.E.H.U., 1978. . 
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i£~Ct1on W. etri}?Q.tion of Ep.treprmeura in Aqo-ba.e@ij 

!ndustrie§ (Number. of Unite) 

' 

. ,. .... ~! "' -. 

8 ~ 
·~ 

·! 1 "' .. . 0 . fl .i -~ rd 

~ m 
~ i ~ 2 fl4. .... 0 PI 
-~ N ¥f 

Pe ~· CAl CP '1'4 "' k· 
~ ~ :=:· ~ ~ Sot e.. 

-

A{g:O - 16 18'' 22 86 ;53 . '·47 110 ' ,,,,,67' 
based .. 

s~~cea [ Study of Entrapreneur1a.l and f•lanagarial meeds 

of th~ ~.E. Regi~ •· Int:erixn Report .;,. Snall Industries 

Extens:i.on ~raining Institutef. S,derabad, 1976•] 
' . 

Number of persons employed ·in industries 
; 

. produ.cing::food prOducts is also very insiSlifioant : 

1,aaa in As~, 85 111 J.1an1pur,. 141 in Meghala.ya, 24 in 

Nl;\g~~e and 329 111 f~ipure... 6 

It shoUld be mEntioned here. that all e.vaUabl e 

studies reveal the potential of such industries based em 
locally available resources •. Many parts of .. the region 

, are sUitable for plantation. crops.· euch as tea.-, coffee, 

rubb~r, black pepper, jute and agricUltural equipment:• 

6. All India Report on the· Census ~of Snall Seale 
Industries, Vol.. 1, 1976. Govt .• of India. 

. 
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Mqketina • Inadequate trans.port facilities in the 

region bas l.aid much hindrance in matter of ~arketing 

and storage. P:raotical.l.y, speaking, it h;ae b,een a C():Da. 
: ·. 

tant difficUlty on the part of the farmers 'o· m~et 
0 ·~· 

their surpl.ua pr~uce and procure fert:Uiser :anil 

fWshed goods particularly from . the remote and 
' I 

1ntenor areas of the hill.y region. lrhe effect of 

this 1s.'that t>Thil.e the :tamers have tQ pay more for 

:fertUisers and other inputs :for agrioul ture ~d 
,. 

othe~ cSonsumer goo-ds ~heir income fran the marketable 

surplus of agricULtural. prOduce is a.ow; In .1977, the 

total number of wholesale m~kets in the entire nortb.. 
' . . 

eastern re~on was Clllly 18 3:. It was 23 1n Arunachal . 
Pradesh~ 100 1n Assam, t6 in Mani.pu.r,_ 3 in. Meghal.a¥a 

and ,,.in fripura. 7 fhus, the rich hinterland of the 

regt.on w1 th vast agricul tura1 resources remain untapped 

beoataee of transport bottlenecks and as ~~h cCilsequ­

ent inadequate muketi.Qg faoili ties. 

&rr&w&on •- In North Eastern region natural rainfall 

is :the main source for agricUltural products as there. 
< 

are no sufficient irrigation fac11.1 ties._ lienee, a.sti• 

cultural is dependable to the. l~gest extent on natural 

rainfall. In 1972•73. 16.47 percent of cultivated area 

7. Basic Statistics of the North Eastem· Region, 
1979. N.E.C. Seo~etariat, Sblllong. . 
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~1as under i:rrigation fo.r: t}.le l'7h0le of Nartl'PioEastem . 
• - ., . • . . I I .. l,\ ' I 

rest.on compared to t:he all India ·fig\lre of 20.67 per-

cent. Of thi~ 20..57. percent :was in Assam, 13.4t per- .. 
" . 

·cent in r.lanipur, ... 5.72 par cent in Megbal~, 19.28 
I '·~ ~ . ;:· .. 

percent in Nagaland., 4 .. CB.- percent in WripU7a, 6;.28 

percent ~ ~acba.l Pradesh and 0.29 ·percent 1n 
. ' 

Cropwlse the ~argest. amount ·of irrigate~ 
. . ' .. 

•· . ' ' 

ares 1s unde.r rice :cul.tivati_an ltdlich ''covers' an'~ea 

of 739 9 000 hectares. 
' 

fechnologlc~ Factor ·.a 
; ! .. 

IE.t&J.&ser (\nd Hsl;'•Y-' I Fertilis~ ~d Higb..yt·'6l~g·:· 
ve.l'ieties of seeds are· the two mo_st 1mportant inputs 

~e.qu1red for itlcreae•d agr1oul tural. production, But · 
C' 

.. 

take more t"ime. to· apply to a considerable eXtent these 
I . . 

~0 important inpl1ts. mh~r appl.ication depends to a ' . 
.. . 

large extent on ass~ed water :suppl.y (i'~e."~ 1rr1gst1'on)· 

b\l't already we ·have shown that artificial water supply 
. ' .. 

facilities. haVe not so far been extensive 1n the North 

Eastern region, Boweve;, so far th~ area under B.Y~v·. · 
ln c11fferMt states of the North Eastern region 1e 

I ' ,. . 

conceftLed: the: p()sition of 197,..74 is ehGT n in the 

follow~g: table • 

. ' 



Unit 

·Assam· 

Manipur 

Naga.J.and 

Me@al,aya 

!rripura 

. .Arunaol'J,al Pradesh 

· Mizorem 
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Source a Journal of the North East em Co~oUt Vol. 1, 
Aug., 1975, No. 3. 

Likewise if we eb.serye data on total oonsumptl on of 

feX'tUieer per hectare of agricUl. tural land ~1e find tha.t 
,. : v 

the position of this region 1n this respect is not at 

all satisfactory. In 197,.74, it wa~ o. 35 Xus. per 

hectare for Arunachal Pr~deeh, 2.47 KBs• tor Ass~, 
8 .a6 Kga. 'for Manipur, 1.23 Kge. for Meghala.ya, o. 3t 

ltgs. for t4ieorarn,. 0.97 Kgs. for Nagaland, 3.67 for 

~rtpura as again at 15.37 Kgs. per hectare 1a the 

oow.try. Again, ~ 1974-75, it was 0.35 Ktfs• for 

ArUnachal: Pradesh, 2.30 Xge. tor Assam, 10.90 Xgs. for 

M~1pur, 11.40 Xga. for lJieghala,ya, o. 31.. Kgs •. for 
·' 

:.azoram, 3.10 Xgs. for Tripura canpared to au India 
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i'iguzoe o~ 15.80 Kgs. pe:r hectare of asricul.tura.1 land, 

I:10d.@mp. A,zx;icul.tu.ral Im.al§tmE!nt§ # The suppl;r poaition 

of farm· power and improVed agriQUl.tural im.pleme.n.te in 

the North Eastem res~<m ia not ho-pe£ul., Hence tbie 

r~gion conetant1~ euf~e~ from adequate eupplu o~ these 

implements. %A the fe.ce . of.' su.ch.- inadequacY' moSt o~ the . .· . . 

farmers have 110t shown . ~u~b izlt(;)re~t in ace~pt:tna such . 

improved ptt"Qctioe~. ~iS mau- ba due to the fact 'that 

meet of the fa~rs a't:) sma.U .farmers· wh·o: a21'e tJ.ot ~l$ 

acquaint eel: with the. uae .~<! ut~:l.ity,: of':- a-ucb a~iC\11• 

tural. i.mpl.emeJ1te. · · I_i: _bas therefpre._~- reau.ltec1 in the 

absence o:t Aaro S:e:rovtoe Cent~ ~-o fa:r in _this :region. 

5.4.-2 .• a:na4 lfaQto!! 

a!nsth o-£ tbg SS§SJ!.~ .. J ~he ~tiX'el NQri;b Easttl_X'rl ~gion 

1e bl.'e~eed with a ~igb monscot;t. rain:f(;)U: •. S-outh wast 

mOASocn p~rioc1 covert? the mcmth.e _~2'0m June to Sep-tember. 

Pre•monaoo.Q. period ()QV'aJ:"6 the mo.nths .:from ~~roh to May. 

~he North Ea.et monsoon period cove~ JM11t!:Lr"3 $.11d 

lt'ebrus~ and paet iD.Ol,l.BoOil perio<l. oovo~ tlle lltOh~he from 

Octobe.tl to Deoembe~. XU..c·e i~. the. m9at important ozoop in 

1:he region~ In Aesl\lb. ~d .. reripura .w~ter riqe is thS most 

importan-t ¢rop •: it ifiJ aowJ;t, ill t~$ mc:mth o£ June -



1n early June and harvested in A~gust~September~ 

In hill ar~s the first crop is sown during iJlarolP 
' 

AprU in \lpland. soU depending upon the pre-monsoon 

rain. In Jhum lend also rice 1~. sown at the same. 

·time. 

Raip,ftil ag.j hW3.9L:!i& ~. ~he monsoon ~de coming 

fr~· the Bay of Bengal having been obett:Ucted .by the 

hills in the region OSl!f30 heavy rainfall. fhe rain­

fal.l is however greater in the h1.ll slopes than 1n 

the valley e~ In summer this ,region is quite hot in 

t'he plain but in the hUla temperature cannot be high 

due to elevation. In winter it is ve~ cold in the 

. hill areas but in the plain t~e temperature is not 

so low~ !~!he winter is practically dry. (1)1stribution 
. ' 

of rainfall. and humidity 1n each stats of the North 
' 

Eastanl regi.on have been discussed in detail 1n 

ChBptar III) • 
.... 

It needs mention here that trend factw inclu-

des factors like climatic condition v·a~. ,. rainfall, 

humid1 ty • length of the season etc. In fact, these · 

factors are canmon to both: trend and location· faoto%"a. 
,. . . 

5.5. Estimation 1 In this section we are p1'e~¢nting 

the graphical analySiS Of the agl"iCul tural. srowth · 

using the probabilist 10 model, 1~ e. the Ref:1Ct1on 

· function. \ie have already presented tm estimating 
---- . equation in section 4.2. 

The estimation of parameters is made 
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graphically by the ptinciple of mar~,al. probsbUity. 
j~'· 

fhe regression lines are expected to be proportional 

and Unear. The intercepts could bs r.ead frQtll the 

graph,; The graphiC$]. estimates of the other .%'egre­

ssion coefficient, i.e., ~ shou1d be nearly the same 

to confirm proportional! ty. However, we shall have 

two types of analysis - one fo .. the locati.on factor 

and the other for the trend factor. 

Yield per hectare of total foodgra!ns 

(transformed into lQgaritbma) for the period 1969-70; 

1977-!-78 of each state of the North Eastern Regii.on 

(x1 j) bave been plotted in the graph papers aGSinst 
,.. , 

the average yield per hectare (of all states) of the 
.. 

whole North Eastern region (X.j)~ These graphs as 

show below refleot stat~wiee variation a produc­

tivity 1n the region during the period 1969·70-

1977-78~~ 
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Similarly, in order to shm yearwise variatJ.on 1n , 

growth of agricul.t'\U'al output, yield per hectareo 

ot total ,food-grains for each yea:r of different states 

(x13,> ba,ve been plotted against the average yield· per 
~ ~ ' 

hectare of the whOl.e ,period fran 1·969-70 to 1977•78 

(Xi.. ) • These graph$ ~e shOiln below a 
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YEARWISE YIEl.D PER HECTARE(IoQ) OF A.LL S'TATES OF NORTH EASTERN REGION ie.~ij AGNN$ 
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-
varle.tlone in yiel.d per becta.re do .a,ot show amr trend. 

~his; howeve..,. means that there is no eisn.ifj.ca.nt 

variatiCA 1h ~ow'th or uial.d p()r hectare among diff..., 

erent states of the No~h Eaate$ region club~ the 

period 1969-70 ~ 1 977-?e~ Whereas J'earwj;ae variations 

in ~ielcl per heotaro $how l.inear tre.ccl• Tbie means 

that there have been elgni~icant variations in yiel.d 

per hectare ezt1QI18 diffe·rent: years. Q£ tho p~ricd 

In the p~eent a.na~eis statewise variatio.tl 

la ccnBidered. to ~ due to 1ocatiOD ~actor Wb~reae 

uea~isa variatiOil is citte tQ trend factor. 

5. 45, inl'Rirical. R@G:f>s5!iM . ModeJa • Ia this seetitm we 

are estimatU1g the paxoemetere of the regression tUnc• 

tion. in which trend (t) is the onl.U eaplaftatonr vari• 

able~· .. The models have be.en deaoribea in eeotiQA s. '· . . _.. ,· . 

fte eame equ,ati<m cab be wri ttan a.e 

Y=a+bX 

Y = '31$1.4/pe'Zf hectare fo;r:- ~ period. 

X = trend Variab1e •. 
··i-;: 
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The resulting equations for each state of the l'lcrt~ 

Eastern region are as follows •-

1 • ArUnacbal Pradesh 1 

Y = 881.87 + 10.33 X 

2. Ass• a 

Y = 961.22 + 4.1167 X 

3. Man;ipur • 

Y = 1416.66 + 34.55 X 

4. ~-1eghalaya a 

Y = 10~4.11 + 1615 X 

5. Mizoram a 

Y = 843.67 - 46.52 X 

6. Nagalend 1 

Y = 747.,78 + 19.18 X 

1. Tripura 1 

Y = 1032.89 + 47.17 X 

Putting the exponential. equation in logari th­

mio fom gives a 

Log Y
0 

= log a + b log X 
-

Wherea.e we take the semi ~og model, 

log x1 = a+ bt (section 5. 3) 

The trend equations in logar1tbD1o fom for 

each state are 1 

1~ Arunachal Pradesh s 

log Y
0 

= 2.9451 + .• 005128 X 



2. Assam • 

los Y
0 

= 2.982356 + -.001946 X 

3. Manip~ • 

log Y
0 

= 3.1469 + .01127 X 

4. Megbalaya s 

log 1
0 

= 3.022~9 + .006513 X 

log Y0 = 2.920689 - 0.024783 X 

6. N a gal and a 

, . ~og 1 0 _= 2.864056 + •. 0111716 X 

7. frip~a a 

log Y 0 = 3. 006489 + o. 02025 X 

-88 
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5. 7.~ Qqnol,u~ion a fhe graphical,. estimates given bJ 

the pro'babUity model is explicit. ~ the sense that 

in the absence of rigid economic theory on growth 

of a~icul tural output, the resUlts reveal no lbea• 

rity m' spatial. and ·trend factor (figs. 1•7). 'ibis 

may not be taken as a final verdict, since we have 

only a. limited data.. 'Rime sertes type of analysis 

requi~es date. over a longer par~od of time. Again, 
. ·. . . ' ·~ . . . 

with this type of model., where the exogeneous varia• 

ble1' 1.-e.-,, the total over aU the states is not free·· 

frcm the int~sic effect of spatial 41fferenoe" 

alth013gh such. differences are UAltributed over aU 

the years.· 

licntever,. wheA we look at t.he other side of 

analtsis that is when log value of output of each 

year for each state plott_ecl against log ·Va1ue of 

average over the years we find si@l,ificantly linear 

relationship• 'ibis could be interpreted that the 

trend 1.s more influencing factor, which can be accou,.. 
1: • • • . .• • 

a. ted for all the states. It can also be :~seen that 

as per dictum of marg~al probabUity law, the tangent 
.. 

of the linea are almost the same for aU. the states 

(figs. a-16). 

Coming to empirical 11n~ regression linea, 

we have. a poor picture of the trend factor.. The 

1l. uotuation s iJl, the growth rates of outputs are. 
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·vaa-y~g from year to year. fhe loB-linear equat­

ions~ on the other hand, support the fact that 

there is trend 1n growth rates,. as supported by 

the resUlts gi,ven b~ the application of probab1-

listtc model• 

fhe. difficulty for a canplete ocmparability 

amcm,g the_ resu.l ts given by regression model and 

probabilistic model is both logical and-tecbnicBl 

in nature~- Probabil~stic model spl-;ttis the location 
• ' ' o I >: ' 

factor· and the trend factor and the regression 

mod~ takes ana factor at a time.. The previous 
. . 

stwU.es i.Bto :regional variation cited in the 
I • • I '• • . . 

chapter II of. this dissertation have no analytical 

base· except for the f.act that two. reGions give 

two different yields per acre·. 
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