THE
GROWTH RATES OF AGRICULTURAL OUTPUT
| | IN

- THE NORTH-EASTERN REGION

Y T

ARANYA DUTTA
DEPARTMENT OF ECONOMICS

DISSERTATION

SUBMITTED IN PART - FULFILMENT OF THE REQUIREMENTS OF
THE DEGREE OF MASTER OF PHILOSOPHY

The Nurth-Eaélﬂrh Hill University
' SHILLONG
MARCH 1983




DS
22L& 16095 Y/6
DAT

i, MERADY |
Bos. B \;Q&S Gic}
B SR . —iing

o LT ,"‘.
[AERPY 1‘35#:—-,“,_; N h‘

T =N/
Gatr wooding BF
Orivas DX

R P A S



NORTH»EASTERN HILL UNIVERSITY
DEPARTMENT OF ECONOMICS
SHILLONG

DR, K. BEZ March 31, 1983,
RBADER _

This iz to cortify thot the disscptation
entitled, °Tho Growth Rates of Agricultural Output
in ¢the North Eastorn Rogion® submitted by Aranya Dutta
in partial fulfilment of thoe roquiroments for the
dogred of lMastor of Philesophy is & benafide s»tuéy,
To tho beest € my knouwledge, tho dissertation has not
boon submitted anywhere olés for & degree, All tho
qaotétiona, é#ﬁﬁ&té and &heé,sf of other ostudios have
beén Quly réfé.mé,f

.This dissortation may bBe sent to tho

oxaminer for noocsssary foxmelitics and evaluation.

=5,

( K, Bez )



ACKENOWLEDGENEBNG®

I wish to oxzpross my thanks and gratitude
to Dr. K. Boz vwho as a guido holpad mo and incpired
me all the time in writing thic aissortation. |

1 am oztremely grateful ¢o Dr, Guha Thalkusta,
Hoad of tho Dopartment of Bsonomice and Dr.Bhattacharjec,
Head of the Dopartmont of History who encoursaged me
4n writing the Disseortation,

I am thank®ul %o Miés M. Choudhuxry, a former
student of CGoogiaphy for oscasionally ascisting me in
a aumber of drevinge involved. I alse thank tho
Librarians, N,E.C, and I,C.A.R, for their sincere help

85 and vhen roquired.

A

{ ARANYA.DUTTZA )



ABSTRACT

The level of agriocultural cutput in
NoxrtheEastorn Region, epeéially the hilly areas
of the Rogion, is significantly lov as compared
‘to‘ehe most of the othoxr rogions of the country,.
Moreover, the agricultural production among .
different states of the rogien elso variecs 4n a
considerable dogroo.

| AS the bulk of the populatioh’in thie
rogion is rursl in charactor, any attempt to
Sovelop the ¢conomy of thie rogion must dbe diroce
tod fovards agrieultur&i dovelopment, )

In the-preeent~apalyeis an attempt has
boon made to finé out the growth rates of agriocule
tural output and aleo to assess the level of
agricultural development in the NortheEastern

Rogion.
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I, INTRODUCTION




CHAPTER I
troductio

For the sake of introduction it seems expedient ¢o
indicate at the first ingtance, among other relative
points; the main object of tho present study. It
mainly aims at finding out the growth rates of agrie
cultural output and also meking assesement Of the
level of its dovelopment to this cffect in the North=
Eastern Region. The level'of agricultural output

in .t,he- North Eastern Hegion, specially the hilly
areas of the Region, ic significantly low as compared
to the most of fhe other regions of the country.
Purther, the agricultural production among different
gtates of the region alco Variesﬁ‘in a congiderable
degrecs Theso varistiong could be dup to the methed
end techniqud of farming and topographical and climatic

condition,

As regards the naturaliand political
boundaries of the Region, it ig, practically speaking
gituvated in a compact area though comsisting of a
number of states and wnion territories, vig., Assem
M’eghaﬁlag‘r_g.‘ Nagaland, Manipur5 Tripura in’ addition
t0 the two union territories of Arunachal Pradesh



and i zoram, Thgy are mostly. interdepeadent upoan
one another £rom various points of view. In

- addition this region has come %o beo considered as
an e¢ccnomic zone thi‘ough the operation of develop=
mental activities of a co-ordinating council set
up for the region, vig., North-Eastern Council.

In this regicn the bulk of the populatien
is :ruml in character. Therecfore, the cconomy of
tho region ig dependent on agriowlture. Any attempt
to develop the economy of this region must bde
directed towards agricultural development of this
regions In this sense, the mp‘lprtanee of aé:icul-
ture in the North-Eastern Region is both basic and
vital. | | '

In this connection an attempt hés been

nade to roview same of the existing literature oa
the growth rates of sgricultural output in India @g

a whole and different rogiong of the cowmtry in
particulars Literature in this ficld of agricultural
econcmics 15 t00 vast and pubject areas are over-
lapping, These researches eonvincingl'y put forward
nev ideas to the farmers who have not yet received
tho message except in a fou states and a few.pockets

here and theres



For cssesseing the level of agricultural
development in the North-Eastorn Rogion, attention
must bo focused on the existing conditions c¢omnected
with agricultural growth. Hence, population, climatic
conditions sultability of lend for agricultural
production, method of cultivaticn, crop intensity
etce which are directly connected with agricultural

growth have been considered.

It should be mentioned here that since
the bulk of the area in this regiom is devoted to
the cultivation of mainly the food orops, this
analysis is specialiy canfined to a gtudy of the growth
rates of total foodgrains for the above mentioned
period: Estimation of agricultural growth has been
made by using two types statistical modelg t=
(i) presenting the graphical analysis of the agricule
tural growth using the probabilistic model, &.6., the
Reaction Function, and (ii) estimating the growth
rates by using Empirical Regression Models. The
graphical estimates given by the pmbabiiity.model
shov that there is no significant variation in the
grouth rates among different states of the Northe
Eastern kegionj whereas yearwise variations show
linear trend, This means the trend igs more influen-

cing factor, which can be accounted for all the



states, Results shom by the empirical rogreseion
model an the other hand show that there is trend
in growth ratesﬁ as subported by the application |
of probabiligtic model glthoughxthe fluctuations
in the growth rates of outputs.are varying :éran

year to yeary



I1. REVIEW OF LITBRATURE




CHAPTER 11

Rovicw of Literaturg

261, Introduction $ The aim of this study is to annlyse
the grovth rates of agricultural output in the North-
Eastern Region. fience an attempt has been made in this
chapter to reviev same of the existing literature m
the frowth rates of agrioultural output in India as

a whole as vell as on the growth rates of agricultural
output in different states. uiterature in this field
0f agricultural econcmics is too vast .an'd the subj cot
areas are over lapping. Research into agricultural
economice in the recent past is configured with tecnoe
econcmic problems and more work has been done in the
ficld effect of transition from 4simple means of
agricultural profucticn to more sophisticated means of
production, These researches convincingly put forvard
nev ideas %0 the farmers who have not yet received the
meossage exoept in two statos and a few pockets here

and there;

The tren@ in growth of agricultural output
cannot be attributed to a few factors. Lsand suitable
for cultivation may not be increasing, technology is
yet to reach the villages and population pressure



is increasing, so vhat vcan be said about the flue=
tuationgs or growth rate (positive) of agricultural
production. It is the xﬁéneoon fi;xan‘y vwhich contre
ols agricultural growvth in India and the need drives
$he farmers to0 multiple oropping to avoid total
starvaticn. |

We chall discusssfew of the recent vorks,
although they mey not be totally relevant, since
this euthor is concerned only with the trend in
grovth, a time series type of analysis taking into
¢onsideration the spatial factor, ‘
242, Irend ox Teohnolozy ¢ As sald in the earlier
seotion that technology has not gained Mportance
in Indian agriculture., In the other sectors of
ceonomy, €.8., manufacturing, one can possibly sine
glo out technological progress as a factor of produ=-
et don through empirical analyeis._~ But in agriculture
with a fovw acres of irrigtéd 19116;‘., vith a few
kilograms of fertilizers per acre and only one or
tvo high yielding variety crop, no micro type analy-
gis can be dme from tho time series datas A
¢ross-gectional study in a specific area for a gpe=
cific crop the effeét of technology upon productica

can be discernecds

In a study with respect to mature and



eauses of teochnological change in 'ag'iculetur'e and .
the distribution of technological change (Rz0,1965)
the .author has stressed upon the following factorss

a) Ohange in output with respect to
4 technologioal ohange.
b) factors determining the adOption of
"'Amechaniaed methods. |
e) application of ‘fFortilizer and’
o ’d) 'issues mvolving distribution. ‘

His ﬁ.ndings can be smmvarised as follcms

(a) Despite technolagical oha.nge the rate of
@'awth of foodgrains and of agricultural oommodi- |
tiee as a whole deoelerated in the decade ending
1970-71 compared to the preceding decade. 4

(b)  The annual nuetuation in the output of
foodg’aine in the country increased duﬂ.ng 1961-71
cmnpared to the preceding deeade.

(e) Interestate disparities 1n regard to the
supply of institutional credit per beotare anid the
percentage of net sown area 1rr1gated has increased |
over the decade. o o R

(4) Inter-state variability in rdspect of the
uge of fortilizers in per cepita terms inoreased.. |
(o) - Intor-gtate disparity in productivity per



hectare of major food crops experiencing'technolc)gioél
change inoreased.

(£) Wnile technological changes have led t0 a.more even
use  of services 0f permanent famm workers during the -
year, the variability in the wages of casual hired labe
our hasg increased because of the :r;ée in peakegeason
demand for such labour. S .

(g) - Vhile the absolute share of hired labour has
risen, its relative ghare in output has declined in the
.areas oxperieacing the Green Revolution, A

(h) S8incs the ohangss in Indian agﬂéﬁltw:e have
been introduced cn the base of 'en institu‘bidnal struce
ture featured by digparities in investidble resources
peﬁ acre', the growth of output has been much faster
among the larger farms than amang the smaller ones. As
a result disparities in income have tended 40 widen.
(1) " Under the impact of technological ¢hange
thé area under tenancy particularlé sﬁavecﬂpping has
declined and rents have risen - phenomené. vhich are
indicative of exclusive resumption of land m the part
of landmméré and also share=croppers having been forced
t0 part with a larger share of output.

(3) ' Given the influemce of prodﬁcer interests
in the fixation of higher procurement prices and in
rogulating inter-state movement of foodgrains, despite
the technological breskthrough, farm prices in the



Punjab have increased relative to those in the
defiolt ej:,ates.,. |

Ia conclusion Rao said.thét the prospects
0f further grovth in Indien agriculture hinge on
technological change. It is likely to ble'limited_,
_ in the shovt rum in the investment in irrigaticn.
_ According to hinm, "Where irrigation water can be

. made available economically. irrigated farming with

‘HoY.V. technology vwould be mox'e profitable than the
dry faming technology."

-

" S.A. Shetty attempted to analyse the

- trende in ayicultural production and to isolate tbe

cantribution of crop pattern fram the effects of .

. area and yield p‘er' acre (Shetty, 1970). The analy-

8ls re‘iaiting to Aall India .‘é_ovex'ed the fpe_riod‘1920—21v_
€0 1964-65 end that relating to regions covered the

period 1920—21 to 1954—55;

| In order to ascertain the rate of growth
of production. pemi-log trend of Y= ab® vas fitted.
In order te compare. the movements in the ptoducticm
of foodgrains and non-food crops trends were fitted
40 each series separately. The main findings of
his study ame 3 | | - .
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(1) The long term trend in agricultural production
has been a rising one during the period 1920+2{ to
196465,

{11) The itrends in production of foodgrains and
non'food erops were also positive and si@ificant.

' though the rate of growth of the latter was twice as
high as that of the farmer, | ‘

(411)  VYhile almost all the crops except barley have
contributed in varying measures to the increase in
foodgrain yroduetion. only a Lo crops notably groune
\dnut and au@rcane and tc some extent rapegsced and .

_ mustard oontributed to the increase in the’ produotion

| ' of non-i’ood crOps.

The analysis of - trends 1n agriculturel produc-
tion among the regions resents d mized picture s-
1) In 'four oizt of tﬁe ‘elght regions studied, agricul=
'tural productian has inoveased whilo in three regh oms
it vas sta@ant and in the xemaining one regica it
:deolined during the pericd 1920=21 to 195455,
i.t) A gaographical pattern of agricultural grovth
is discemible in the increase in output in the
northern and eastern regions with the exception of
Bibar, Orissa and stagnationm in output. in the southe
e¥n and western "z"eg.ons-.

'4i4) It also found that agricultural producticm
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tehde& to increase in some regions ¢ven before the
advent of planning in India., The mosgt important
source of growth of production -at the all India level
vas adreage ezpansion, the comtributions of area

and crop pattern accounting foé nearly 90 percent of
tho increase in agricultural production. The can-
tribution of area vas also significant in almost all
the regions studied with tho exception of the Punjad
vhere nearly the entire increase in production was
accounted for by improvement in yield per aore. The
contribution of changes in orop pattem to the growth
of production was negligible in all the regions exce=
pt in the Uttar Pradesh. Thus, the increase in
agricultural production during the 'period covered _
seems $0 have been realized mainly through the expane
sion of areca rather than through improvement in
profuctivity of land,

In another study into the growth rates
of agricultural output the authors have taken into
comgideration the contributions of land, irrigation
and fortilizer to the growth of orop output in India
during the period 1951-52 to 1962-63. (Cir: et al,
1966). The authors have emporimented with & nmﬁbgr
of m\;ltiple regrogsio ggpations and tried t0 estie
mate 4 to 5 parameters cn the basis of 12 ¢ime
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eeﬁeé obgservations. These estimated coefficients
'» of the time series production funotion are made use
of in deriving the relevant growth equations. Besie
des time, they have used three independent variabless
X, = the gross area sown, X, = the proportion of
gross irrigated area t0 gross area sown and Xy -
quantity of fertilizer (in temms of nitrozem) per
wmit of irrigated area, $0 explain the behaviour af
total crop output Y, The authorsg have found that
‘proauetién .0f .foodgrains‘increased during the period
1950=63 dy 39 perocent by exténding the cropping
area by 20 percent over the base year. It was also
found that the growth of output was brought about
more by expansion 0f area through the extension of
eéultivation them by the use of produétivxty raising
factors. imong the foodcrépe.fwheat recorded highest
grouth of output and the major cont?ibution to
grovth of producfion. of vheat came from kand, In

| the case of barley and gram which are substitute
orops for wheat not much effort has been made %o
increase ‘their production., As a re'suit of a decline
j.n\pro@ductivity of jute, its gross yield could not
imﬁrov‘e{,deepite an e#pansicn in the arca umder it.
2e 3 ngctuations According to Time and Space te
SeR. Sem in his bock 'Growth and Ingtability in
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Indian agriculture' has discussed a variety of
Indien agricultural and Gemogrephic probdlems |
. (8en, 1971). On the basis of certain stuiies made
fay the‘DLr;actorate of Econcmics and- Statigtics of
-the Ministry of food, Cooperation and agriculture,
the author has shown that during the firet 24
yesrs of the pers.dd.‘igoo.-o_t to 1947-48, while
foodgrains production showed a rising trend, the
ingtability was aleo on the increase. In the next
24 &eats of the same period Indianl ag‘iouiture had
become staénant- but unstable. In 1937=51 foodgrain
production was fairly stable while the general trend -
was one of stagnation. On the other hamd, during
' 4952-66 there was an \mprecedented rate of growuth
but instability tended to increase with the rate
of grovth. o
| Marehalling statistical evidence Sen

- 8tates "eeeeo it 15 not enough for us merely to
_plan.fo; inereasing the rate of growth of food

. production..... It is equally important far us to
plan for mms.misation”of the instability that often

accampani es such growth,"

-

Sen euggested thet with the nnprecedented
'faoilities for analysis vhich modem alect!)onic
‘computers offer it is possible to subject all the



dats voparding wainfaull, Fun of Qry GayS, O¥op
ceonditions and oxrop .Qutpu‘c that aro aveilablo for

' dagforont roglono and Qiotricts of tho dountry, for
¢the iast 90 yoarsc or oo to an imaginative programme

of ce‘aopeme ive wooemreh by otaticticians, motorclcs
giots and sgronomisto vhich may throw light on thie
quosticn and avodd or ot lesct minimdse the ek of

| ua\e‘az‘w"_ainw in sgricultuml production.

| . Haitre and Bino Rey ctudded the rosdos

:_mn. veriation in yiscld per acre of wﬂ.neapa:\ ocrops 4n
India during the decade 1950.51 €0 1959«60. In ordor
to got mtos of dnorcase in tho produotivity over 4ho
Gecado they €ittod o ldneér trend to tho asnusl data,
 Agricultursl dovelepmont ia @igfoveny otatoo s cume
pazod oh that baovis. Tho f£ittod ema" aise gave
%x’_e#ﬂ valuss, Those wero cemputed for thotwo end
W'@ﬂz‘eo _ Var&avson in productivity ia &sfﬁ’emm eee.ees
~was ezemined cn that boois, (Madtre ot al, 1964 ),

| Tho pmﬁneﬁm& reeults of thoiw stu@ aro quoted
| bolovee _ |

i)_ ., Computod values of yiold por ’aw‘e of rieo voricd
#rom 644 1bs 4n $950=59 to 639 1bo ia 195960, both
éaf&mt‘_ee boing freo fyem aanual fiuctuntion. Ia 1950.51 tho
 yield of rico versod from 432 Abo in Dikar and 453 1bs dn



Uttar Pradesh to 897 1bs in Andhra Pradesh and

910 1bs in West Bengal. Tem years later in 1959-
60, tho statewise yield varied £rom 489 1lbs in
Orissa and 604 1bs in UttarPradesh to 1375 1bs

in Madras and 1204 1bs in Mysorea'“Thus;.regional
variation remained the same though #he gtates
changed places due to different inoreases achieved
‘ during the ten ‘y‘ea'rs. | .

14) 46 for wheat the striking fact is the

| ire;'y emall ‘ptééreéé achieved in édnpari'sém with the
prugx‘és‘xs ‘éohievl*e.diin rice. The all India average
yield of vheat increased £ram 620 1bs in 1950w

51 to 674 1bs in 1959-60, Almost all states in
genera;'rétained their relative position except in
case of Jammu and Kashmir, Utté.r Pradesh andl Yest
Bengal recorded a deorease in yield par acre and_’
Madhya Pradesh which showed a large inorease.

114) The authors offered similar analysis for
other commodities which showed that disparitics

| p'ewé?en states in yield per scre did not diminish
‘tb.any appreciable extent,

In another study into the growth and
ﬁnbalances in Indian agriculture the author has
indicated explicitly the various constraints on
agricultural grovth in India and what ie noeded %0
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achieve hi@xer rates in the future than in the

past. (Dham Narain, 1972) The poseibil:lties for
extension of net sown area haVe very largecly exzhaupe
wa ‘bhemselvea and therefore. the expanenm of #ross
cmpped area has to be achdeved mainly through en E
increase 1n cropping intensity. Since the annual
aaaﬁions to the net irrigated area in reoent yeam
have aVeraged at neaz'ly 2 million heotares (which
45 sbout as mwh as the additions realized over
£ive yeoar periods betuveen 1950=51 and 1965-'-66) the
gcope for such»-increase in cropping intensity 'has '
0f ocourse @eat-ly increaééd. Nevez;theless.: aven

ad this rate of ezpansian of irrigat»ion, ‘1t is -
unlikely that the gross cropped area will increase
by more than about 12 pement ovér a decado. Theres
fiora-,‘ according to the author, the growth in agricule
tural output will have to be achieved largely by
Mcrea»ses in productivity per hectare. The high
yielding varioties evolved so far offer hopé of -

~ guch increase in productivity in the case of cnly

a fev orops. The possibility of achieving much
higher rates of growth in agriculturec as a whole
depends, therefore, to o considerable degrec on
vhother or not teclmological advances of a similar
nature can be eecuéd in the cage of all cther
crope and the increases in productivity per hectare
which the‘y' make possible are in fact realized.
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- V.K R.V. Rao studied the perfomance of
the ayicultural gector during the first two plan
periods particularly in terms of produotivity and by
tmdividual crops (Rao, 1962). . Productivity vas studied |
in termp of ‘the ralation between output and land. i.e..
y;ield per .acre. For esﬁimating the change in ag‘icul-
tural proauctivity or yield per acre during this '
period. the author made use of the adjusted data as
was dome by the Ministry of Agriculture - "By adepting
the ingenious device of linking up each yééf' s produc=
tion estimate for a crop with the preceding yegr; 8
estimate through a ssecond estimate str:.c'ﬁ_lyi camparable
vith the latter and by using the chain method, constre
ucting a time series of. gamstéd produc tion estimates

comperable with one enother over the entire series®..

-~

| - The author has shown that -while a@iculfural

production as & who}e iné¢reased by .36',.4, percent during
this pemiod, the increage in the average yield per 'éore
was only 18.6 péroent. the rest of the incresse in
production being accounted ‘for by increase-in the area
under cultivation., The percentage increase in the yield
per acre, cropwise, ranged from + 295 to = 7.8, for
the 25 crops considered in hisg anlysis. .The largest .
increases in yield per acre took place in the case of
foodgrains. , B L

- Rao admitted in his snelyeis 4that the yield
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per acre would be different for different ercps -
and cn tho bagis of physical output only interw
e‘:mp comparability co;;ld not be made. Still in
India, according to him, "it is a matter of deep
éoncem.,',' as "its :farmer;s have a crop pattern that
favours ;;i‘-‘op’s ';,Iith a lov yield per acre without
a compensating high valie per unit,” The suthor
‘has ‘Opiued that an immediate and mgensive< oxomie

nation must be made in this regard.

" In order to chew inter-state variation in
agricultural producticn the author has taken only
thoge states which bad 4 percent or more of the all
India acreage under each orop. In terms of yield
'i)eracre the highest plaée was occupied by Madras
for 5 drops out of the 7 and Punjab occupied the
highest place far 4 out of the 7 crops considered
in his snalysis. ?akiné foodgrainsg as a tirhdle
| states 11&6 Madras, Kei'ala. Bengal and Assam stood
above the national average; U.P., Andhra, Bihar
and Orissa were about the naticnal mverage and Made
hya Pradesh,‘Mahar'asthra,: Gujrat, Mysore and
Rajasthan stood below the national aversge. An -
interesting finding of his analysis 4s that the E
the states with the highest agricultural produce
tivity (Viz., Madras, Punjab and Kersla) accounted
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betueen them for only 11.4 percent of the total
area under cultivation vwhile states with the lov
agricultural productivity (viz., Maharasthra,
Gujrat, Madhya Pradesh etc.) were having the
largest area under cultivation.

According ¥0 Rao, "All these differen=-
¢oes in inter-gtate proéuo.tiv.‘lty cannot be explaie
ned merely in terms of natural ;faotors. Capital,
labour, and agricuitural practices must have
gamething to do with these diff;armces....."._
Therefore, mazimum attempt shoﬁld be made ts raise
the yield \per acre in all these gtates in order
%0 railse their comtribution to ._'m‘oieasing the
national average as well as'to minimize intore
state differences in the levels of agricultural
productivity, '

V._G. Panse made same statistical analye- |
sis of the trend in the yield of rice and wheat.
(Panse, 1959). He ezamined the data for yield
per acre fram large scale crop cuttiné eiarveyé
on these two mogt important food crops for tem
yoars 1946«47 t0 1955«56, The yield data analysed
oxtended over 65 percent of the area under those
crops in the country. The main aim b ixis analye

8is vas the comparison of average yield during



20

the First Five Year Plan period, 1951=52 ¢o
1955-56, vith the average for the. immediately
preoedixig £ive years treated as a cantrol, In
order to dettrmine how large the differ.enoe‘v between
‘the average yields in the two periods ﬁaa in ecach
state as compared to difference brought zbout by
wmcecontrollable causes like weather, parti'tioning

of the Variation observed vas dene with the help

of 'analysis of variance.8

~ Results of his anelysis showed that the
avorage yield per acre was higher by 5.4. percent
for rice and 11,_8 percent for wheat in the Flan
period than in the pre-d’ian period, The increase
in rice yield was contributed by three states.‘
Madras, Andhra Pradesh and Yest Bengnl, and that
in wheat by all the five states, viz., Punjab,
Uttar Pradesh, Bihar, Madhya Pradesh and Bombay,
although the increase in Bihar was not statistic-
ally oignificant., -

Though the author admitted that it would
be an extpdemely difficult task to make a rigorous
allowance for the multitude of weather factors om
crop yields, still an attempt was made to adjust
the yields of both rice and vheat far inequalities
of rainfall over the series of years umder study
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by using regression analysis. The results of

all rggressian analysis for wheat, hoﬁever. proved
negativég in the sense that the rainfall ag examiw-
ned d4d not chow any congiderable influence on the
annual variation in wheat yields. But the results
of the regression analysts on rainfall for rice
were more positive. The adjusted rice ylelds
choved an overall increase of 8.0 percent during
%he plan period as canparcd to the pre-plan period.’
The conclusion derived from this analysis vas that
irrigation should be "introducgd in some rice arcas
as a popitive meaaure-fer increasing yield dby
supplenenting the nomal rainfall of the area and
not morely as a protection against the vagaries

of rainfall,"

-

So far as statewise study on grovth rates
of agricultural output is concerned, Raj Krishna
.studied the growth of aggregate agricultural ou‘bput
in Punjab (Raj Erisima, 1964). Using the production
f\mctic;n of,cobﬁwnougias typ;. an attempt was made
to separate the cantributibns of irrigated area,
unirrigated ares and rainfall on the growth of
erop output in Punjab during the two periad, viz.,
1913-14 to 1945-46 and 1939-40 to 1955=56, His
gtudy revealed that the orop output increased at
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an annual rate of 1.1, percent in the first peridd
and 4.2 percent in the second peridi. Whatever
slow groﬁth in crop output was achieved in %he
€irst period, was asoribed elmogt entirely to
expansion of irrigation, but cnly about oneethird
of the faster growth in crop output in the secand
poriod was attributed to incresse in irrigation and
the rest to0 other productivity - ralging factors.

C.H.H. Rao haévinveétigated into the
impact of total inputs and':ainfallfan crop output
in Pnnjab during the deéade 1952—62(Ba0, 1965), |
Using the production functicn of CobbmDouglas type
he showed that in thosg districte of funaab where
agriculture'was more depeﬁdent an rainfall, the
coofficient of total inputs vas insignificant.
Wherecas in oiher distrioﬁe vhere agriculture wvag
less dependént on rainfall, the orop output respon=
ded significently %o inorease in' the valuo of total
inputs, 4mang the factors st\idied, land, .labmm
input and bullock and tractor pover, the coofficie
ents of the first two factors were found to be
not sighificant for Punjab as a wvholej but in the
selected 10 districts which had recorded large
increases in cropped area and imigration of agrie
cultural workers leading to intensive use of labour



and capital imputs, the coefficients for labout
end capital were found significent. .

In enother study into the agricultural
development.,-éhe- author hag taken into consideratiom
roegional variatica in agiicultwal development in
India and of the stéte of Karnataka in péx‘ticular
having the basic cbjectiive that regional develop—
ment is a nuclecus of accelerated ecmomic g'owth
of Indian ectmomy (Desai. 1976). -

In first part of his enaly@s the author
has chown that various states of India sho*s disp-w
arity in regard to their total state meome. per
capita income. growth rates in agricul.ture. growvth
rates of foodgrainsg, aversge yield of px'm_dipal
¢rops, population, irrigation, fertilizer uséi "‘etc.
This disperity emong the states is of high order
vhich gtand in the way of balanced develépment of
the co\mtry as a wvhole. Tae regional. variat:l.ons in
agricultural devdlopment according to the author
are attributable to the irrigation facilities. s.oﬂ.'
fertility, agro-climatic environment otc.

| In second part of his analysis, the author
hag discussed the various aspects of agriculture in
the state of Karnataka, Agriculture predcminates
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more in the state of Karnataka whon comparcd to
India both in rogard to the dopendehce of popue
lation on agrioulturc and agriculture's eontridue
tion to state incomo. The uhilisation of strategioc
inpute such ae u:ﬁgaes.on.’ fertilicor, improved |
600d, the role of imstitutional set up have been
eméﬁxinéa.', The eruz of diaouseiéﬁ i6 that vast
potentialitﬁes oxict for the growth of the eoonomw
, of the state i.n geneml em& in agriculcml sectoy
in partiounlar, UWhat ﬁ.a-mguire& is that the farmor
sﬁoﬂl& be' proviéea. with i,ncenf:ive both 4n the a*"va'ild
'gpilic$ of stratogic inputs and organisationsl assise
'te_mce to f:;azse 'h&a producltio,n'. It has ﬁghtly been
rocommonded that for formulating s plan for a villago
O’z: a group of villages ¢tho planning teoam should
consist of the banker, the agricultural ozpert,
progrocsive farmore and local cconomiots and only
local resources « natural as we'll‘ &5 human « ghould
form tho basis of the plen. The long term issucs
which require changes for improving agriculture are
the ténancy system, fragmented holdings, unvvon dicte
ribution of land etc. Al)l those come uador land .
refom- whieh-req\;im a Qhénge in the sooial stracturo,
Saha hss shcwn empﬂ.rﬁ.oally tho pattown or
growth rateo in agriculwre. partﬂcularly in <food



production in the seven plain distriots of Asgsam

( saha, i§66);  The suthor has used eimple linear
| trend analysis of data on area and producticn of
rice and total foodgrains for the perici 1951-52

to 1961=62, The author has found "..,.quito a
dismal picture in the arowth rates of agx‘icultur.e,‘"
" While p'.opulatlibn gr‘e'w at a raie of mozﬁ than thz'eem
~pe"x".cent‘,“th'e growth of food production was anly 9
percent, Morewver, the grovth rates of different
di stricte vwere not uniform "even 4though physical
conditiong and develoymexit ;ffoz?‘te are by and large
eimilar,” In cancluding section, the author hag
opined that attempt should be made to identify the
ceuses 0f such disparity im growth ratos of 8iptrie
¢t as this will help in taking appropriste remedial

MeSVTX O,

Indian Cowneil of Ag&cuitural Resgearch
‘$ook pain taking exercipes in finding alternative
to ghifting cultivaticn which is yet to be meteria=-
l1ized, The shifting cultivation, jhuming endangers
ecological balance and effectivé utnizétion of lmnd
resources in the hill regions (Agarwal,.r 1982).

ry s~ In summar;sing the opiniong held 4
by different authors in the existing literatures

on grouwth rates of agricultural output im India and
different states, it is concluded that the present



issue Peveal s that agricultural development in
India varies- .frem one region to enother depending
upon the quality of soil, availability of water
and nevw strategy. There exists a wide disparity in
agriocultural development and préductiérii& in the
country as well as 1n a state itself. There is a.
”frustrating gap between tks best and the average

- in agx'ioultural performance m the country and

o sometimes even uithin a s‘bate. '

‘There is no dc_mbt, about. the fact that
during the period af.'a century end a half prior to in-
dependence 'Indi.ah 'agriculftture vasg 1n a stand still
'positidn.’ It is oxily after t:he ‘launohing of fh’e
Five=Year /Pl’ahé t.hé stagnant vaters of our agricus
lture began to move, But 1% 1s to bo admitted tint
in c_ompé.risdn with other developing couwntries the
income derived from agricultural products of ow
country statl -f'ialle far behind the perfommence of
same other developing countries, 6.g., Argentina. As
regards agricultural productivity thére is no denying
the fgct that it depends on h_atural factox‘s‘to some
extent. .Still by ueing'm_odem technelogy énd ég‘l—
oul'_hu'rial ;inp‘uté ﬁroductiirity can be increased to a
congiderable extent ingpite of natural handicape.
Different authors mentioned fn this chapter have
outlined tho causes of low productivity in agriculture
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and 'he_.vé puggested alscl their oun remedies in their
‘studies. Improvement in agriculture therefore,
neeessitates radical change in our methods and
_&nstitut:l.one th,at have been built up Over many gcnee-
ratims se wall as in the attitudes of millions of
 farmers. The sooner this is achieved the better it
will be for the national ccamomy. Swiftnéss to this
‘effect is also eupported by the opinion d ted heres
"If you are late in doing ane th:;ﬁ.g in agrieulture,
:}Ou are late in all thingé"." (Cato, 2nd VCentury,,

-



III, EXISTING CONDITIONS CONNECTED
WITH AGRICULTURAL GROUTH
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NORTH- EASTERN-REGION




CHAPTER IIIX

1. Introduction s The North=Eastern Region covers
an arca 0f 2.6 lakh square kilometres. It represents
8% of India's geographical surface and has 3.6 per
cent of the cowntry's poPulation.1 Thig region
incorporates Assam, Meoghalaya, Nagalend, HManipur,
Tripura and Union Territories of Arunachal Pradesh
and Migorem.

Assam has an area of 84523 square kms. It
is oomprised of nine districts, viz., Cachar, Darrang,
Kamrup, Goalpara, Lakhimpur, EIikir Hillg, North Cachar
Hills, Nowgong and Sdbsmr Recently, Lakhimpur
district has been divided into North Lakhimpur and
Dibrugarh district. Mikir Hills district has been
renamed ao Karbi Anglong district,

Nageland has an ares of about 16,527 sq. kms.
It 45 divided into three supdivisions, viz., Kohima,
Mokokchung and Tuensang,.

’ Meghalaya has an area of 22,489 sq. kms. It
is oomprised of five administrative districts, viz.,

1. Aocoraing to 1971 Oenaus. Seriee 1 - India,

2. Statigtical Abstract of India, 1975.
Central Statistical Orgonisation, Govi.,of India.
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i; Jaintia Hillss 2 anst Khasi Hi.ll'e.' 3.< \’*}ea’c Khasi
) Hills. 4; Eact Garo Hills and 5‘ Vest Garo Hillse

h Manipur. ecovering an area of 22,356 8q.Knge.
is divided into six distriocts, viz.s.; 1. Monipur Eagt
District, 2. Menipur West District, 3. Hemipus North
District, 4. Manipur South District, 5. Tengounpal
District and 6. Manipur Central District.,

Tripura has an area of 10,477 sq. Ems. It
1s divided into three subdivisiong; viz., 1. North
Tripural 2. South Tx'ipura and 3. Yest Tripura.

The Unioa .Lerr.ttory of Arvnachal Pradesh liecs
in the N:Es corner of Indsa. It has an area of 83,578
| sq. Kmgs and is divided into five digtricts, viz.,

1. Kemeng, 2+ Lohit, 3. Sieng, 4. Subansiri and
56 Tiéap-. o .

The Union Territory of Mizoram, covering an
area of 21, 087 sqs Kms. is divided mﬁ: three districts,
Vize, 1+ Alzawl, 2, Lunglei and J. Chhimtuipui,
~3.'.1-,: Climatie cor ion ¢ The North=Eastern region is
hiilly. The Garo. Khasi. Mikir, Naga, HMiemi, Abor, Patkai

and other hills occupy a large part of the regione Beavy
reinfall has led to the growth of denge forest in many
areas. Thus, the region has a variety of.agro climatioc
conditione = $ropical and sub tropical in the plains and
tempgrate 13; the high hills. As such any generalisation

¥
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\regarding the ciimatié_condition of the whole
regiog will hardly be possible for its micro
zones;

3eleAe Rainfall s+ In the North Eastern region
reinfall is high and well distributed throughout
the year in the month of December end January and
in some'éase month of November alsos. The‘normgl‘
annual rainfall in Arunachal Pradesh is 3098 m.ms
in Assam and Meghalaya 2360 m.m. and in Manipur
Nagalaﬁd, Mizoram aﬁ& Tripura is 2022 m,m.3 While
Meghalaye holds the-place of pride.for‘having the
world's highest rainfalllreceiving ﬁlaoe, Arunachal
‘Pradesh also has & good sharé, Howevér, the
seasonwise disfribuéion of raihfaii is not the
ideal type in the entife region which is shown

in the following table $e.

3, Statistical Abstract of India, 1975. '
Central Statistical Organisation, Bovt. of India,
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(Actial) (Millimetres)
Year Arunachal, ‘Apsem & Nagalani ,
‘ Pradesh Meghalaya Manipur,
: , Mizoram &
. L Trip“rao
* Y - Wl o8 1.
cald el ual 3 a2l wald. 2
2§§§£§2§§“§3§3§g~§33
§g ] ;gﬁz-uoo a‘éﬁg. 103
= é 8 g 3 g
o | 2 " = o
1973 | 213 | 3231 2B e |3 1265
~19:;}.:?; 257 | 3m1 | 79 C 2217 [ 100} 1474
1973- | 188 | 28 | 144 1460 |'209 1368
19;7%; 331 | 1603 | 114 | 1571 |40 | 1437
19:(;5 11473 2663 | 128 1553 93 1457

Source 3 Basic Statistics of the North Eastern Regiom,

March, 1979

, ‘it,»lshould bo mentioned here that dus to heavy rainfall

17 tho hill areas flood i very commen in the plains
The a‘vex-'a"gfe' ‘monthly Fainfall

areas mainly of Assam.

(in millimetres) seasomzise for dlfferent states of
the north eastem region is shown in ‘the fanow:lng ’

dia@ams.



33

DISPERSION OF RAINFALL
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3.1%Bs Hupiditys As the distridution of rainfall is
not the ideal type in the emtire area, in the dry
~se’asm a moisture deficit ranaging from © to 60% is
o’oserved at uarious places.  The average relative

) humidi‘by .m Meghalaya varies from 53% to 88% during
the 12 'mcmths pericd. For Menipur, Tripura and
Nagaland it varies fram 67% to 84%, 65% to 86% and -
| 49% to 8% respectively.? Thus, althouth there is

& broad climatic homogeneity throughout the rogion .
(yet tnere are cc.usiderable local variat;lons in reine
fall, range o:f temperature and other phemomena 1like
‘mist and fog. |
3-2p.;,”‘ the ST, ezl
Thex'e are seven main types of soils in tho North Eagte
oern’ rogion 3 the Alluvial soil, the Laterite soil, the

Ferruginous Red sbil, the Latorite and Lateritic soll,
Forest soil, Mountain and Hill goil and the Mowuntain
Meadoy 3011‘,5 For a better understanding of the
Var;ation 0f 04l in different ctates of the North
Bastern region it ie necessary to discuss the properties
- 0f soil found in the North Eastern regiom.- T-k;e old Alle
'uv‘ial goils, which are generally gcidic in reaction,

are suitable for productaon of wide variety of orop-

4w F.b. Singh (cd), India 5 A Regiamal Goography - .
" Varanasi National Geomphical Society of India, 1971.

' Bo:. Bagic Statistics of the North Eastern Regicnm.
D800 Secretariat. Shillong, 1979.
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aﬂéluding ricé, wheat, sugarcane, cotton, banana and
tobacco. The Laterite soils, which are deficient in
potash, phospheric acid aﬁd lime, produce good orops
perticularly rice. The "Ferfuginous Red soils vhich
are poor in lime, potash, iron oxide and phOephorio
content, are suitaﬁle for cultivation of paddy and other
orops: The Iaterite and lateritic soils vhich are gen-
erally poor in nitrozéh, phosbhate and petassiuﬁ and
organic matterg"produee good crops particularly rice,
Othexr soils like Mountain and Hills soils produce
paddy and plantation orops after torracing. Mountain
Meadow soils which oécur above the timbér lime dnd
‘below the snow line are suitable for foreste, At
places they produce potato and'sub-tropiﬁal fruit,

AS regards the variation of soils in the North
Bastern region we find that the soils in the Assam
Valley is broadly alluvial in charactery In the frin-
ges of the valley, partiocularly in Kamrup, Lakhimpur,
Nowgong and Sibéagé;‘district there are limited areas
with laterific soil, The acidic¢ character of Alluvial

\99119 make them very suitable for teas plantation, parti-
cularly in the Uﬁﬁer Assam'V;lléy. The Ferruguouse Red
s0¥ls occupy the major pgrt of Nagaland and the Laterite
-8oils occupy a Vvery little part of the state along the
border of Sibsagar district of Assam.The flat land in thé

plaing of Tripura is all through alluvial consisting
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of gand, silt end clay in difforent proportion. Bﬁt
the forest soils en tillaps are generally loamy sand,
In Meghalaya thore are three main types of scil. The
H{1l1l soils occupy almost the entire state oxcept a
limited tract in the foot hill. The Laterite soils
are confined to a emall frings and the old alluvium

is found in the high land areas bardering the plains,

- all elong the northern fringe of the states The
central plain of Menipur being the flood plain of
rivers that drain it hao thick doposits of sands end
clays, vith their ususl characteristic. The soils of
tho Manipur hills are Ferruginous Red soils. $he soils
of the Migo Hills are usually similar to that of Manie
pur Hille end are associated with a reddish loam. In
the major parts of Arunachal Pradesh, ‘the Ferrugineus
Red soils are found. The rocks are generelly of the
Himalaym-¢ Sctls dn the valleys are clayey alluvium
and rich in organio content,

Bosldes these main types of soils, the forest
soils are found in seme parts of Assam, Tripura, llegha=
- laya and Mizoram. The Mountain and Hill soils are
~ found in gome parts of Assem, Manipur, Heghalaya,
Mizorem and Tripura. The Mowntain Meadow goils are
found in gome parts of Assam, Aruvnachal Pradesh and
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3¢ 30 g_gggm;gg 3 It ip on admitted fact that the
lprocesa of econcmic development of a oonntry i rotar=-
ded by the rapidly gx'omng population. In India. the
‘dmpact 0% rising population as a drag on ecqnomicw ‘

- resources is felt in a variety of vays, The Northe

Eastem Region is not en exception in this regaz‘d. Ag
anainst the average pOpw.atlon of 167 per square
kilometrs of the country, the Acnsity of population of
Aésam-g ‘Meoghalaya, Nagalend, Tripura, Arunachal Pradesh
and ligorem is 186, 45, 31, 48, 149, 6 and 16 respec=
tiirel.y{ ' The density, deccnnial growth end sox ratio.
of 1971 population of each state of NortheEastern
region 1o clear from the following tablese

6e Relio Singh (edo). hdia’ A Reglonal Geo gn
Va.renas& National Geographical Sooicty of dia, 197



- 2 R o 2 ' bam - &,mg
THIRRE [
SaBl8g |53 858585 9544
3; ga@év‘ (,?.f} ﬁﬁ@w#vm?’*ﬁaj
_Ammaoha}?' 83,57 467,511 | 6 | 3B.91 | 861
Pradesh ~
Assem’ | 78,523 ‘1'4,625.152 ‘1.85 34,95 . | 896

Manimiwﬂ» 22,356 | .t.o72.7$3 | s { 57,53 | 90
Me’ghalaéé‘ 22,489 {’1-’.01_1',‘699‘ | " 31.50 | 942
_Mizox-'am 21 .087 332.:390 36§ 24,92 ‘942
Nagalend| 16,527 516,449 | 31| 39.88 |87
| Tripura] 10,477 1.556.3421»'149 36.28 [943

Total | 255,037 19,582,296 | 77| 35:04 | 906 -
ALl Inmiinf3,230,483|547,949,809 | 167 2480 | 930

sources Census of Indﬂ.a.;_ 1971. Series -1 - India

The bulk of the population in this fregon 15 rumEl
in character and the economy of the rural population is
depen’deht on agrieulturé. The percentage of rural populatiom,
according to 1971 census, varies fram 8%,47 in Meghalaya,
86,85 in lManipur end 88.55 in Mizoram to 98459 in Tx’ipuré.;'
96.15 in Arunachal Pradesh and 90.11 in Nagaland - Wéxfage“
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for the region being 91,00 percent as against the all
India average of 80,09 per cent. Agriculture end allied
aétlviti-ee canstitute the maein source of 11ve}1hood in
ghis regicn. Of the total workers, the number d cpendent
agrioul‘turé’ is theo largest in Mizoram (83.,55%) falle
émed by Arunachal Pradesh (80,00%), Nagaland (79r97°%),
Tripura (74-30‘1’5), Manipur (70. 5"5) and Assam (65. 7895)‘
' 417 .;.,.m 3. The age ‘old’ farming ewstem

lknoxm as shifting om.tivation or jh\ming' otill nredo-
| 'minates in most of the hill areas of the North Eastem
region. . Shifting oultivation or Jhumin‘g_ ‘can be deéfined
ao an agricultural, gy stem in which fields are clear'ed by
firing end are cropped discontinuously. ';l‘he clearings
are abandtmed £Or some reasons ozé ﬂ;e other after
smn‘et_imes..,. Themn, . the. cultivations shiﬁ: $0 another
clearing, 1leaving the 'old one for natural roecupe-
ration, : bepemding iapon the agro cliiq_atiq_ camditions
and the noett and food habitg, e;,vériety of orops is
groun, Thig mothod of cultivation has some serious
defocte, Viz., 4t dopends totally on natural
rainfall and top soil & removed by the stecpgra=

dient revulete for the absence .of natural reinfell

vegetation, Morsover, after two or threoe years of

-7+ Census of India, 1'971, Serices 1, Ind:l'e_..



cultivation the jhum ficld gots overgrown with weeds,
bectnes ungowable and, therefors, a fresh jungle ie
to be cleared. |

‘The Horth Eastern reogion has a 1arge area uxider
shifting cultivation, Out of a total r¢porting arca of
about 227,35 lakh hootares, 26.95 lakh hectares are
available for shifting cultivation. Of thig, area
_ available for éhif_ting cultivation in Ammachél Pradesh
i 2.48 lakh hecteres, in Manipur 1.00 lakh hectares,
in Meghalaya 4.;16:fthecta:ee. in Migoram 6,04 1akh heoote |
ares, in Nagaland 6,08 lakh hectares and 2.21 lakh
hectares in ';Eripura.a

Percentage of total population (1971) depene
dent @ shifting cultivation 1s 0,48 in Assam, 27.95
in Manipur (hills), 34.53 in Meghalaya, 6.42 i.n
Tripura, 57.69 in Arwnachal Pradesh end 80.74 in
Migoram.? 1

Thug, ‘eh.e p'attem of agriculture of Tripura
.and Assam ghovw' an appreciable deviation from traditicm
of jhuming which is most popular in the rest of the
stateé of ‘the North Eastern region. The shifting

8. Miss. F.KE. Wadia 3'Control of Shifting Cultivation
, in the North Eastern Region'. A discussion pager
prosented in a seminar organised by N.E.H.U., 1977,

9. Ranjit Mukherjee 3 'Problems of Shifting Cultivation
- in the North Eastern Region'. Journal of the ~
- Borth Eastern Cowncil, Vol.¥, 1975.



cultivation is confined to hills only in these two
states, wvhile most of the plain areas are wnder
permanent cultivation. -

In other hill states of the North Eastem
vegion, mogt of the tribals practise jhuming resulting
in goil erosion and reduction of fertility. Moreover,
the ¢ycle 0f jhuming also differs fram area to area with
the proportion of land put in for oultivation. Vadia
(1977) has said that due $0 increascing population jhume
igg c’a}cle varics betveoen 1 %0 17 years in Arunachal
Pradosh, 4 t0 5 years in Meghalaya, Migoram amd Tripura,
5 %o 10 yoars in Aceam Hills, 6 to 8 years in Hanipur
and 6 t0 15 years in Naganlend. Vadia also has observeds
"Yhere the land bel@ge‘ t0 & community or ol,/m;, Jhum
éppeare $0 bo little interest on the part of hdivi‘dual
t£ibal family to improveé the productivity of the crops
or the fertility of the soil”. '©

In hill areas at places terraced cultivation
hae developed. = The method of propering land for oulti-
vation is to dig and bulld the side of the hill into
terraces. Each terrace cannot have its own channel and -
upually obtains vater cither fram the terrace above
it or fran ome of the terraces in the same rov, the
terraces being so carefully graduated that the water

nay fiov fron terrsce to terrace. Thig method of

70, Hfigs F.K. Uadis ¢ Centrol of Shifting Culbivation
in the NortlhEaStem Region' 0 N.E.H.U.. 1977.



eultivanon is rather traditional,

" Thus, in most 0f the hill areas of Northe-
Eastern region, the shifting cultivation or jhuming
is prevalent. The crop pattern varies fram _the higher
jhun lan@ to the lower plain strips. The crop\ intensity
of the North Eastern regin is chovn cn the folloving

mapiwe



45

INTENSITY OF AGRICULTURE
NORTH-E ASTERN-REGION

PERCEN TAGE AREA SOWN

ONCE

=g

MORE THAN




46

3, Hajor crops ¢ The bulk of the oultivated area in
the Horth Eastern,is devoted to the producticn of £008
crops, mainly rice, as shown in the following tabl et=

" Year « 1977 « T8 = Areae' 000 hectares

Staté/ﬂhiqnj HArea uhdér‘ - Avea wnder
Territorys ~total | cultivation
foodgrains. of rice.
Arunachal §%7.9:1‘ . | 79.0'A
Pradesh | - |
fssem 2,458.0 22526
Meghaiaya 128.5 | 106.6
Manipur . 197.5 | 17904
Migorem 7.3 BT X
Fagaland 105.4 69.5
Tripura 31443 T 308.2
Total 3,139.0 ~ 3,085.1
ALl India 127,133.0 40,00 .4

Source s Bagio Statistics of the North Eastern
Regmp ‘9790

Besides rice, in Meghalaya a significant
Proportion of cultivable areca is under production of
maizs, potato, vegetables, chillies, sweet potato,
millete otoc. These are growm particularly in the
higher slopes as subgidiary food'orops.i A congideras



47

ﬁie‘-' area is aléo devoted to high lan& paddy. In'

Garo hills of Meghalaya the most important crOpe next
to rice is cotton. ,

In Assem, next to rice comes tea which occupies
a. lax*ge area. The minor crops like jutes, sugarcane,
tcbacco eto. occupy & &mall place. o

So far as the Unio:a territory ot Arunachal
Pradosh is concerned, the main crops are rice, maizo,
millets and mugtard. In mfz.oram maize and pa&dy are
cultivated in hill slopes.'

In ‘Empura next te rice jute, ou seeds and
ootttm g:ive satisfactory yields. In Na@land. besides
rice, paddy and. vegetables are also growh.

Among the orope grawn in Manipur paddy occupﬂ.es
the tOp position both in the valley and in the hi:bls.
Among the crops of leeser importance mmtion may be made
of wheat. mustard and pulses. ,

‘ -~ Thus, a study of the trend of preduction of
najor crOps of the North Eastern region reveals that
though the regim tal:es a hGnOgeneous character with
rice occupying the bulk 0f the area of agricultural lande
scape, there ig a good deal of regional variation in the
cultivaticn of secondary orops. As a result this rogion
is fypioai of on underdéveloped agricultural coccncmy in
which most of the cultivated area is dovoted to almost



48

subgigtence orops, mainly for local consumption and
the immediate market,



IV, METHODOLOGY




CHAPIER IV
METHODOLCGGY

4.1, Introduction 3 In this chapter we would be presenting
some mathematical models that will be used for empirical
analyeis of‘trénd or grouth pattern of agricultural produc-
tion in the north eastern region. It may be mentioned that
the conventional type of time series analysis give the
changes in grouth over a time period. Fitting of tremd lihe
with t@e usual statistical method f.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 period are not available then the analysis with a

trend line becomes superfluous and less objective.

The introduction of a trend variable as exogeneous
variable in the absence of other probadble exogeneous varia-
bles is a commen practice when the information about these
variables are not easily available. The output of agricul-
ture (X) at gtate level (or say at global level) can be
considered as a function of time (t) such ass

= 2 (1) eevnnncs (40141)
while ve as.smné %hat '4' not only'doesv look after the
influences of extraneous exogeneous variables in the agri-
cultural production but also time variant growth. In a
micro model, probably the growth of agricultural output
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could have been conpidered ass
= £ () eoncceccees (41.2)
vhere y; = exogencous variable 6r var’:’kables that affect
| ‘the growth'rate of agricultural output.
In a farm level the specific variables can be identified
and therefore, ‘cen be introduced into the model. Taking a .
speciﬁ.é- casey, say a farmer with 'h' hectares of l2nd, *K'
amount of capital and 'L' amount of labour can produce 'X'
amount of output, so his production function will be:
=2 (ME,L)ececocecconc(4ete3)
vhere suffix m stands for micro 1evé1. Tl;xe- element X
of the universe X can have specific production function.
like (3) but vhat about the other elements of X, (i =

1, 2........m) in
X s {X ........Xm}c {X}...... (4.1.4)

where there is every po:asibility of having individual
production function for Xl to Xm. HYe do not rule out that i
some of X'g may have similarity in Tterms of exogeneous
variables and yeot some of Xg may be funotj.onally relatéd
to one of three variables. Theref-__qre, unle-é-g axlxvalyeis is
carried out at micro level, the 9;(’£ect of any variable

cannot be discerned satisfactorily.

In macro level, the sggregation is made possible
and bias is therefore, bound to occur. Assuming that we

have an aggregate production functions

Xi = fi (hipoooo%p\bt:’ooo m, K1 s %)00(40105)
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hov do we then start with the eostimation of its parame-
ters ? The best course will be either to discentangle
0e8esr Xy = £9 (hy, Kqy Ly)

X; = 25 (hpy Ep, Ip) (4.1.6)

Xp = 2y (Byge Ko Ty)
and estimate tho parameters 6f land, acreage, labouyr and
capital or to0 search for a ‘global model 3

X (g (h,L.K)....... (4.4.7)
whioh is recogxised as the 1e@.timate production function.

- Now the question is whother the theoretical basis
for a production function can bde translated into a growth
funoction or vice versa. The grovth models are known for
flexibility and logistics. The grouth ie associated witk
ecinomic dynamics and have been used to study the time
differential growths. We can write the dynainic version
of (4.1:7) ass :

By = £y (Bgo Lyy Egdennenesnn(da1 B)
with ¢t as time suffix. Thus, the function of (4.1.8) is
a growth funoction.

For our purpose of analysis of output 6f cubpud
of agriculture for the north castern states we thought
 0f teking the trend as well es location variable as the
faqtors éffeoting the growth of agricultural production.
The probabdbilistic model that has becn applied for empire
ical analysie gives a thorough justification of the
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incorporation of above variables into Reaction f\motién.'
. Ve are also presenting a series of empirical

reogreseion eguations to analyse the trend in growth of

agrioultural production. o

g $ In a study Dr. Bez

has shown t;liat: econcmetric funotiaris can be ccnsgidered
as reaction funotions which could be interpreted in
probabilistic vay. We are using Dr: Bez' s model for
| empirical analysis of our data (Dr; Béz. 1980),
The #eaction function in his analysis vas given
ass
X“ = fu (Yi" Zj? (44251?
where
xij = realizatiqn or rgao‘tion of Yi,and Z.-'i
_ Yi = %@@9?@}‘??‘“ /randcm'x variable similar to
| a exo,éenedue ﬁariable in an econcmetric
function. -
%, = independent rgnaeﬁx, variable eimilar to
a exOgengeue'variable in an econametric |
funotion. | |
The suffices i,J refer to staté and time period respecs
tively; 1= ¥, 24000038 § = 1924000090
It should be noted that X;Y and 2 are all realizable
set of sample points.' &nce some of tis reactions may
not take plage at all, which mplies that certain Yi
and certain ZJ mey not give reactions: This is
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however, not to' be construed as wnrealizable but we shsll
then have null element in the sample of X | |
. It is aleo aseumed that Xs are having a condi-
tional pro'oabi.lity distribution such ag § -
B (g 4/1402, )=P(x“ /Y,‘.Zj.x)n.a...
coresentB(Ey Py, ,z, Beenelso(4.202)
for all X and all’.,Y for fixed Za . Here the upper sufﬁ.x,
8e8es (1)esse(P) Gcnote the sot Of X that could be
reslizeds
The above probabnity function is then axpressad
1n terns of response function. e.g., for the P th set ist
2(xy P /1 0z )me (34 )
= f(Y x7 Jeeeselde2.3)
Then the tvo sets of realizable reactions vere considered
for the puz'pose of finding rclative share for any set of
speocific X, For this pu.i‘pose tvyhe sample gpace of
o cx (x @ x“l))........u.z 4)
Then he found that

o x(m) /5
P (x(m)/x') = ._ P(X X )

p(x{®)/ 1Y) + 2z 1Y)
#™) (v, z,)

) ] . .= ii.o0p‘o(40205_)
[ o (atq) (v . '
SR & za)
in terms of response functions.
The equation (5) can be interpreted also by the following

probability statement



(m) (¢ .
g (Yi ZJ) oo‘oovo(4020:6)

» (m) ;1
P(X X' )=
, ( /) £ (Yi..zé)

For estimation purposc he adopted the following frame

of reference $

J \ v :
T, D> Zj(ti;.me, p@iod? year
¥
Y2 _
¥ Yield Matrix
Location ;3 = (( X“ ))
(st Ty -
State :
Variable) Y,

More gpecifically the frame of reference for analysing
the trend or locztion as influencing the variables for

the growth of agricultural output ip presented belouse

2
J .
YiN | & Z; < Average
g = %(Tye 3y) iy
Ii |
Averagg X.j= ? X, j K.ai

The data matrix (( X“')) therefores, ¢can be construed as
the reaction of the two principal variables, i.e., one

;
|
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is lLocation and the other is tremds
For the vp'urpose of analysis of effect of tremd

factor or the location factor as two of the main prince~
ipal variables in the Reaction function, henceforth, the
production function, the estimating equations are taken
as |

Xy = PR sy (4.2.7.?

Sk FoCy Zeg v (4.28.)

I¢ may de mt_erpi'e;ed that the average yield/hectare of
lend for any state is a function of the average yield/
:héotere of l=nd of all the states together over a ctmse=
cutive time period. Thereby ve mean that the average
yicld/hectare for any state is the characteristic yield/
hettare for any other state in the region. Empirically
this estimating equation isarrived to highlighten the
efféct of trend variable over the grovth of agricule
tural output. UWhile assuming the effect of location
factor‘ constant, for any state, say Arunachal Pradesh,
the equatien (4.2,8) can be written as
X X‘Arj =oc°"+oc, X g (3=1..’...9?
The other!estimating équation is
, Xg=f fxi)...,‘. (4.2.9)

which ig assumed to be linear as will

Xy g =eCo *oly Xjesesese(4.2,10)

Phis equation implies that yield/hectare of the region
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vith regpeat to any sp'eciﬁc time period is s function
of yicld/hectare averaged over the time pericds In
thig case yicld of 1970 can be teken as an effect

vhich ve might term as synergic effect of yield of all
the years for this region:



7 V. EMPIRICAL ANALYSIS



CHAPTER V

birical

Sele M&m 3 The aim of the preosent et\ﬂy 19 to
analyse the growth rates of total foodgrains and to
show their variation among different states of the north
¢astem region during the period fram 1969-70 to 1977-
78% - The nax*ﬁh'éastém 'rcfgi‘oh compriée's five states and

. tvo union territorics viz., Te Assam, 2. Manipur,
3.£Tripura,g4. Meghalaya, 5. Naganlond, 6. Mizoram and

7. Arumachal Pradesh. For this pufpose data @ yield

of total foodgrains of each state end wmian térrttpry
of this region frem 1969270 o0 1977=T78 have been collece=

Bupiricel anolvels ¢ Data an yield of total food-
grains of different states and unian territorisés of the
northeecasicrn re@on fran 1969«70 have been arranged
in the same order as showm in the frame of roference
0f the previous ohapter (page 54 de ,

Ao %hepe dota showm in Table 1 on yiald (Eg.)

per hectare reopresent non=linemr trends, these data

1 Directorate of Econmics and Statietics ¢ Ministry .
-« 0f Agriculture and Irrigaticn, Govt. of Indisa,
cited by Basic Statistics of the North Eastern
. Region, 1977 and 1930, . North Eastem Council
' Secretamat, shillong,
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have been transformed into a2 linear function by
oonverting all Variables of table » 1 into logarithma,
These data transformed to0 logarithms have been shoin
in table -~ 2.

The variables introduced in the above worklng
frame Bre $=

= Yield per hectare for any apecz.ﬁe crop

Xy
3 for the iﬁb s@ate for the t th pgyzo&.
Zy = The trend variable for any specific
time period jo
Y

4 = 1ooation fao'cor or variable. 1.e..
| any of the ith state of the regiqn.

It 6ou1d be mentioned that the reactitm SYyRO»
‘nimously stands for yield per hectare for the 1 th
region or gtate in the j th time periocd. The problem
is here that unlike the conventicnal production funce
tion or more appropriately the grouth function in the
present analyeis the output is not simply considered
as function of time. Here resulting function is the -
ou%put as a reaponse of particular gtate or region
fox* axzy parttcm.ar time period with respect to the
crop in question. The more de_t;eiled discussion about
Y and T would follow later in the chapter.’
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of Trend 3 In section (4.1)

We have vresonted scme resvression functions which are
usually adopted for andlysis of time sories data. . This
type of analysis is done for each state and the estima~

ting equation are 8

% =X (t) (5.5.1)
X, =a+ bt  (5.3.2)
log X =a+t bt  {(5:3.3)

where, X, = yield per hectere for the i th state

t = trend variable °

8,b = parameters of the eqmtion. _
The other estimeting equations are presented in sec'bion
(4+2). Now we shall be disoussing about the exogenecous
variables and their effects en the growth of esgricultural
output in the reglon. Ve must admit thes the locaticn
Varia.bl Oy ooy thé stateg m'the question of the N.EB.
region oamprises most 0f the predominant variebles that
appenr in a micro production ﬁm:'tié:). The s¢ffects of
agricultural finfraesﬁructures and infra-gtrustures gymbe
olizing the very appearance of economic development om
agricultural growth are prima facie basic. "On the other
hand, the effoet of other capital inputsc in terms of
irrigatien, fertilizer, scod ete. are direct on the
grouwth of agricultural output. In the next section ve
shall discuss these variables in more detail.



‘the sa‘bové. model mentioned in section 5.2. and .discu;.
ssed in detail in section 4.2., 'Wé hz‘av‘ai 'I‘l;ak@.loéation
and fhe “Tend as exogmeous vatiables vhich ﬁaﬂuenoe
tho grovwth of agricultural output. Now. in tMa
‘section we ehall explain the reagoas behind taking
them ag the important variables for analysing the
pattern of growth,
Sedels Losation fagborg t |
Lend ¢ Ap regards the position of 1and for agricultural
-purpose in the North Eastern rpgion it is observed that

‘most of tho areas of lands are merely uealess and fallow
in vieu of the fact that vast areas are pract;cally ,
unsuitable for i:ultivation either due to r.ooky' ‘and
rugged terrain or insccessibility. Thig observation is
made clear from verification of statistios of cultivable
area. - Out of a totali reporting area of about 23 million
heetareé. 2.9 million hectares'm the hills and foreat aro
wnder shifting cultivetiom.®

~ Agein vhen Assem's cultivable area formed 37.2
percent of the total geoéraphicfal area, it was about 8
t0 9 per'cent in Meghalaya, Manipur ‘and Nagaland,
20 percent in Tripura and about Jede percent in

2, HMiss. F.XK, Updia 'Oontral of Shifting Cul tivation
%nﬂtgeuﬁorth Eastorn Region', Seminar paper, 1977.



63

A:maéhal 'Pradesh as againgt 50 percent in the country
as ‘aiwhole.s Thug, escepting Assam and Tripura availe~
_ biiity of land for agrioultural purposes is oxtremely
limitecl 4n all other states of the North Eastern rogiom.
So far tho food crops produoed out of the total
 eropped area, occupy a sizeable prOportion (about T8%).
Variaticns in soil in &1fferent states of the
Horth Bastern region. have alreaay been discussed in
Chapter 3. _
nsport ¢ It is en cdmitted fact that the tz'ansport
systm in the Borth=Eastorn x'egion specially after the

partition of the comtry has got a goeat set<back. Now
~ the regim 19 lan& locked and its enly link wvith the
rest of the qountry is a narrov _atrip of land through
NortheBangal. So the transport link is very {ight end
@ifficult. Only this strip of land is to be utilised
for railvay amd road transport pux'pcseé cutcide the
region. There‘is cne important metregauze railvay
syatem from ;Tezpw to E‘ak&régaon.; Therefrom it hasg

" bifurcated tovarde Golakgmnj and Siliguﬂ on the North-
ern bank of Bralmaputra. Again "on the southes'n bank. -
of Bralmpputra another line rune fran Gaubati to

3 Dr.vS.BI. Mehrotys 8 'Level of Develox:ment m
 Agricultural Sector im N.BE. Region', Jmarnal. ‘
$§7§he North Eastexn CO\mcu. Vo)..1, No.B. NeEsCo

X 3 .
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Lakhapani along with a short southward eztemsion %0
Cachar district and to Tripura. FProm the point of
wansioort disadvantages it needs mention that out of

. the oollective area of 2 55 lakh ‘8Q.Km8. in theo North
Bagtern regicn 70% is full of hilly areas. The rest
'30% 495 plaing ares bdbut it i‘a- also criscrogsed by
;streéme. rivers and rivulets of uncertein natwre. A4s
a result the road development of the region faces a

. Lot of difficulties. Hence, the road links are nob
suzﬁcient excepting a feu National H&gmr@ye.

So far as the Air links are concerned, it ig
apparent that Assam hag the advantage of having large
aunber of airficlds. There are in all thirteen aire
pox‘t‘é.' These are as follous s« seven are for heavy
aircrafts, four £0r mediwm airerafts and two for 1ight
airerafts. |

. Phus,; inadequate trangport facilities &n the
région itsel?f has_ greatly affected the development
process. Since agrisultural development depends large
aly O'n; frec flow of fertilisers and impi'oved technology
and also on inorease in incame from the marketabdle
s_ux?itlue of agricultural prgx‘i\;zoes. developnent of an
efficient .ayetem of transpdré and communicaticn requires
priority. |



Agrioculturel Holding s The size of operaticnal holding

'~ is the main basis of fhe productivity of agriculture.

- .Moreover, application of n.éis or impooved technique -
_of production, irrigaticn ete. depend largely oa tho
eize of operational holdings. But the size of operes

- tionad holdin@ has become very small and dispersed

- over a vide aPea .tn the ﬁorth Eastem regim owing

. ﬁo the. fact that ;Land fer ag‘ﬁ.cultural purpogses is
extremely :Limited here and there ie also heavy ptese»

L. ure of population czn J.a.nd.

The size of oyerational hobdinge are shown
"111 the following table 8



| *BYPUY 3O JUBWUISACH *UDTIEFYIXT
WE 8N TNOTIZY Jo AXISTUTH  *1L=0L6L ‘SnSuUs) T2anj3MOTIFY wo gaodsy B8IPUY TIV § 00anof

»

sa0q®

B -2 PeS - - 2sL 0% s s 0°06
1N oLz - - 88 ovs 0°05=0°0%
ot - 269 - < 181 01$ 0°0Y=0°0¢
74 9L8%} - b £66 ocLte 0°0£=0°02
605 9£5%6 05z ] | 296°% 0s5L%014 0°02-0°01
60t °C LLo* sy osc’2 91€ e ‘06 06g'sy 0°0t= 0°S
£vo’s 06£° 14 051y 859 ovs sy 096*6 0°S = 0°Y
2ve’e £58's 058's. 80z'2 169498 oLz*s 0°% = 0°¢
9L6°S} 0Lo‘Ly osz‘Le 9LL*6 . 69068 002°24 0°¢ = 0°2
6v0°LY L6E*9L 0SL* 1S oLz*ys 169°99% 05%*6 0°Z = 0°}
Y96° €5 HE‘o 001°YE vLyce ATAR: R Y VA 0°4 = 6%
ogv'viy - Lev'e 000°12 €026 266°169 08¢’z §°0 #oTeg

| UsepBig ~ (seaegoey)

sandtay pueTefey weXo3TH BBYBYFeRy  andyuepn wesey TegoBUNLy 88879 8318

39




3 : 3 Owing to natural backwardness
and difficulties exist:lng in the Nor’ch ‘Eagtern region

11: has not been possible for the financial ingtituticns
to make headway in the matter of giving financial loang
tc entrepreneurs o easy texrms, Thie isvhy s very small
number of bank brapches -has so far been establisheﬁ in
the states and uniom 'berritories ©of the regiome - ot
course, in this respeot the position of Agoan is a bit

o better. 4s ‘@’ 30.6.1978 the total number of bank brane
ches in the entire region vas 610, It wvas 13 in Arwes
chal Pradesh, 414 m Assam. 32 in I«'Ianipur, 49 in
”megnalaya, 6 An Mizoram, 29 in Nagaland end 67 in

B &‘mpura.v The fmds adVanceﬁ from theee institutions
have also been very lov as shm-m in *bhe following

table te ) : o

4 Particulars

Tripura B} i '
202AL

$e Direct |

" PFindnece

{ Amownt: |

. Outgtends
ing. )

2, Indirect - 3850.&@@ - 10,010,247 4.34
- ‘Finance 5‘d ' 1 71 11
(Anount |+ ‘

- Outgtafi e s

Spurce‘cv Basic §tqﬁia%109; of :Ne+BE. Reg‘lon. 1979.
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similarly the numbers of Primary Agricultural Credit

Societics (1975-76) was very lov. It was 3519 in Assam,

657 in Menipur, 548 in Meghalays, 101 in Migorem, 356 in

Tripura and 163 in Nagalend, Total loens advanc ed by

theso institutions was Rs. &8 lékhs in As§am. Rg. 1‘3 1,akhs

in Menipur, Re. 2 lekhs in Nagoland end Re. 47 lekhs in

‘J!ri.pura‘.4 | |
" Studies made by Dr. D.D. Mali” and others

‘ show thaf ncn-institutional sources. such as friends and

.'Arelatives and mon &y lmders are playing most mportant

| rolo in providing oredit .epecial.ly‘ in the v;ll;ages of

' 'huiy' Teglon. Hénee,'the’ipl e of ingtitutional source

is not very sigificant in these areas. Moreover, dw to

"thé operation of money lenders credit is made availablo

‘only for a short peviod and naturally the price of

rural credit 1s mgx.

g 3 Agro=based Industries in North

Eastern rogion have not deveéloped for various reasmss
Exoept for tea plantation snd sugar factory in Assam

' t’h;sre are no major industries worth mentioning, Produce
tion d.is‘brib\rbion of enberpreneurs in agro baged induoe
tries in the Horth Eastem Reeion win be clear fran the
: folloving table 3

4¢ Basio Statistice of tho North Bastern Begion. 1979.
" NeEsCe Secretariat, Shillong.

S5e¢ Dr. DoD. Malis 'Rured Credit in Meghalaya'.
Seminarx Paper. NQEQHQUO. 1978. '



Indugtries (mumber of Units)

8 o i
+* - @ ' .
ML IENPRE 818 g
s |g&lg 23151313 |3
& gm% g © 3 s I 7. 8
2 B |2} |= |8 |2 | & | &
_ J'
hero = | 16 [833 | 22 | 86 {53 |47 {110 | 14167
. Yaged [}

Sources [ s'cuéy of Entreprencurial and Managerisl Needs
_of the N.E. Hegion - Interim Report - Small Industries
Extension Training Institnte. ayderabad. 1976.]
Number of persons employed m dndustries
producing food producte is also very msiguﬁcant H
1,288 4n Assam, 85 in t-‘.(anipux’., 141 in Meghalaya;. 24 in
Nagalznd and 328 in Tripure..a |
It should be mentioned hers that all available

studies reveal'the potential of ‘such industries basaed @
locally availabdble FeoouUrces. ‘Many parts of the i‘egi@
_are suitable for plantation orops'euch as téa'. coffee,

rubber. black pepper. jute and agricultural equipment.

G All India Report ocn the Census ‘of Small Seal e
Industriee. Vol. 1, 1976. Govt. of India.,
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Ws Inadoquate tra,nsi:ort facilities in the
region has leid much hindrence in metter of marketing
and storage. Practically, speaking, it has been a Conce
tant aifficulty on tho part of the farmers to market
their surplus pi'pd;me and procure fertuiser;auﬁ
#iniehed goods particularly fram the remote and
interior areas of the hilly region. Tho offect of
this is that while the farmers have to pay more for
fertilisers and 6ther inp‘tits for agriculturezand

other dansumer goo-tis their income fram the marketable
suxfpius of agrioullt\n'ai, produce is low, IA 1977, the
total number of v}ixoie;saie markets in the entire northe
eastern rogion vas cnly 183, It was 23 in Arwachal
Pradesh, 108 in Assam, 16 in Menipur, 3 in Meghaleya
end 33 in Tripura.’ Thus, the rich hinterland of the
~ reogion with vast agricultural resources remein untapped
because of trangport t;otﬂ@eeks and as such casgequs
ent inadequate marketing facilities.

Irrication s~ In North Esstern region natural rainfall
is tﬁe main source for agricultural products as there.
are no sufficient irrigation facilities. Hence, agrie
culturael is dependable to the largest extent on na*i:ural
reinfa1l, In 1972+73, 16,47 peroent of cultivated aren

7 . Basic Sfa.tis.ficsv of the ﬂofth 'Baetern': Réglon; |
19790 NOEQO. Seetetaria‘b. mmg¢
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vas under 1rr1gation for the whole of Nmth—Eastem |
roghon compared to the all India figure 0f 20,67 pere |
eent. Of this 20.57 percent vas in Assam, 13.41 per~
‘¢ent in Manipur. 3.‘72 per cent in Meghalam, 18.28

- pércent in ﬂagaland. 4.08 percent in Tripura. 6.28
percent in Ar\maohal Praaesh and 0.29 percent in ‘
Migoram.S Cx'opwlse tho largest amount of irrigated |
area is under rice. cultiVation which ° coversf an- area

of 739,000 hectares. '

Teohnclogical Faotor s ) . ‘

, ger pnd H.X v, ' vertnisen and mgn-yieming
varicties of seeds are the two most importent inputs

reguired for mcreaséd a@'loultural production. But
in re-pect of North Eastem regian as a whole it will
teke more time to apply to a ccmsiderable extent these
two important mputs. Qha&r appucation depends to a8
large extent on assured vater supply (L.e0p 1rr1gat3:on)‘
but already we have shom that artif:loial water supply
facilities have not so far been extensive in the North
Eastern region. Bouever, 80 far the area under HoYoVe -
in aifferent stetes of the North Eastern region is
concerned the position of 1973—74 is shan m the 4
fOI.lowing table s

s

S.Journal of tho Norsh Eastem Cmmcu. Vol.l. .
Boe. 3, 1975
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Unit - Area Under Area Under

. Foodgrains - BENV,
| - (000 nectares) (000 hectares)
aseam . 223%.9 360.0
Manipur 179.2 ) 35.0
Nagaland 9542 | RRE
Hoghalaya | 119.9 XY
Tripura : 301..9 52416
Arunachal Pradesh 62,3 5.40

Source ¢ Journal 0f the North Easterm Council, Vol.t,
Augog 1975, No. 30

Likewise if we ebserve data on total consumption of
fortiliser per hectare of agricultural lend vo find that
the position of this region in this respect ig not at
all satisfactory. In 1973-74, it was 0,35 Kfs. per
hectare for Arwnachal Pradesh, 2.47 Kgs. f£or Assam,
8 .86 Kg_s. ‘for Manipur, 1;23 Kgoe fgr Meghalaya, 0.3%
Kgse for Mizoram, 0.97 Egs. for Nagelend, 3.67 for
Tripura as agéine,t‘ 15,37 Kgo. per hectare in the.
country. Again, in 1974=75, it was 0.35 Ko for
Arwachal Pradesh, 2,30 Egs. for Apsam, 10.90 Kgs. for
Hanipur, 11.40 Kgo. for Meghalaya, 0.3\ Kgo. for . |
Mizoram, 3.10 Egs. for Tripura campared to all India
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2igure of 15.80 Kgs. per heotars of agricultural land.>

snte ¢ Tho supply position

_ dcultural Implo
of farm power and improved agricultural implemonte in
tho North Edotern yegion is not hopéfnl,. Honoé ¢this
rogion constaat1y suffere from adequate supply of these
implemente, ;& tke £Bce;o£ such - inadoquacy most of tho
é@éméié‘have aoe.ehcwu'guch intorest in socepting such .

| impgovea préqtiéeg. ‘gnisﬁmay.be~anelto_theffaetvthat
mcét ofﬂthq faxmgxs axe;amall,férmeravwhbiare not fully
'écquéintéaAwitb_the'ﬁsg,ag@ utility of euch agricule

| tural implemé#te;:'Iy»has,therefpre,-reéulte& 1n‘the’

' abéghqucf Agro éérvﬁpe Centre so far in.thia region,
5.4.2, Grend Paster

&ghggh of thglggasggyg_ The entire North Eastern region
e biéasea ﬁitﬁ a high monsoon rainfall, South west
| ﬁdnsoép poriod e&vers the months f£xom June to September.
?iéfmdnsoén period covers the menths from March to May.
The Noéth'East ﬁqnsoan soriod covers January and
Febrﬁﬁry-an& post monscon pericd covers the;monﬁhs from |
o@tdbab'éo Decémbef. Rice is,thé_mgsﬁ important orcp in
fhg Qggién, in-A@samiaga”wxipura,winter rice is the most
imporéan# erop, it 1§‘sowp'in the month bchﬂﬂQ'-

.JuAy éha harVGsQeaiinJD@cembar'é.Jannarys lin Manipur

autumn rice is the meot important crop which is sown

9, Indisn Fertiliser Statistics, 197475, Govt., of India.
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in ecarly June and harvested in AugusteSeptember.

In hill areas the first orop is sown Quring Marche
April in uplan'd‘sou depending upon the pre-monsocn
rain. In Jhum lend also rice is sown at the ’sa'me"

. }.2n ity 18 The mengom winds coming
‘from the Bay of Bengal havmg been obgtructed by the
hills in the rogion captsa heavy rainfail., The raine
fall 15 howaver groater in the hill slopes than in
the Valle'ysg In summer tlhis;reg@ton is quité hot in
tho plain but in the hills temperature cannot be high
due %o elevation. In vinter it is very cold in the
‘Bill areas but in tho plain the temperature is not
so lowi The vinter ig practiocally drye. (Distribution
of rainfall and humidity in each state of the North
Eastern regfltm have been discussed in detail in
Chapter i11).

It neede menticn here that trend factor inclu-
des factors like climatic ccndit:.on vigs, rainfall,
hmhidi#y._ lezigfh of the season e‘i:o‘. In fact, these -

i‘ao’to.rs éi'e common %0 both trend and location factors.

55 atimatior " In this section we are pneaenting
the graphical analysis of the agriocultural g'mh
using the probabilistio xnodel. i.e. the Reactiwn
" function. Ve have alreaay presented tke estimating
equation in sedtion 4.2, | |

The estimation of parameters is made



graphically by the p'x“inéiple of margig}al probability.
The regression lines arve expected to At:)e propoxtional
and linear. The intersspts could ¥2 read from the
graph, The graphical ostimates of the other regre-
asion ‘coefﬂcient, 1.6.9 P should be nearly the seme
to confirm proporticnality. However, we shell have
'tuo types of analysis - one for the location factor
and the other(for tho trend factor,

Yield per hectare of total foodgrains
(transformed into logaritims) for the period 1969«70,
{977-;-78 of each state of thefﬂorth Bastorn Region |
(-XiJ) have been plotted m_'t-:he graph papers against
the average yield per hectare (of all states) of the
vhole Noxrth Easfem region (X.-ﬁ).. These graf:hs as
showun below reflect statewise vériatiqn in produce
tivity in the ’regﬂ.m during the period 1969«70 =
1977-18.,
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Similarly » in order to shar yearwisé variation in
gromh of agricultural output, yield per hectareo

of total food-grains for each year of different states
fxid-'? have been plotted against the average yield per
heotare of the whole period fram 1969«70 to 1977-78
(Zi. ). These graphs are shovn below $
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YEARWISE YIELD PER HECTARE(log) OF ALL STATES OF NORTH EASTERN REGION ia.Xij
X)) AGAINS T

TOTAL AYERAGE YIELD ieXip FOR THE PERIOD 1969-70-1972-7%
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From these graphs it is obéerﬁed that statowvise
variations in yield pery hootare do not show ag& trend,
This, howoveyr, means ﬁhat there is no signifiocant
variation in growth or yiocld por hootarc among diffe
orent states of the North Eastewrn rogion duving theo
poriod 1969=T0 = 1977-78, Whereas yoarvieo variations
in yicld por hootare show linear trend:; This means
that there have boen significant VQriatians in yiold
per heotare among differont years of tho verdiocd
considorod, 2.0., Ovexr time,

In the present analysis statewise variation
is considered to be dus to location factor whoreas
yearvise variation is duc to trond factor.

5.6,

are estimating the poromotere of the regréeszon funce

s In this sootion wo

tion dn which trend (t) 4o the only explanatory varie
;ébleﬁﬁ;?he médels have boen deseribed in seotion 5.3,
The éstimating equation is

X, =0+ b,
The eame oquation éan bo written as

Toa+dX _
whore Y o yield/per heetaro for any poriod.

X = trend variadle .

a8 & b = parameters of the equations.
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The tesulting equations for each state of the Northe
Eastern rogion are as follows $e= '
V. Arunachal Pradesh 3 |
| Y =881.87 + 10,33 X
2, Assam 8
Y = 061,22 + 4.‘167 X
3, Menipur 3 .
Y = 1416.66 + 34.55 X
4. Meghalaya 3 T |
¥ = 105411 + 1615 X__
5. Mizoram 3 ”
T = 843,67 = 46,52 X
6. Nagalend 3
Y= 747,78 + 19.18 X
7. Tripura 3 )
Y = 1032.89 + 47.17T X
Putting the cxponential equaticn in logarith-
mio fozgui gves
LogY°= loga+ blog X
Whereas we take the semi log model,
log X, = a + bt (section 5.3)
The trend equations in logarithmic form for |
each gtate are 3
1. Arunachal Pradesh ¢
log Y, = 2.9451 + 005428 X



2. Assanm '
log ¥, = 2,982356 + 4001946 X

3, Manipuy 3 |
log ¥, = 3.1469 + .00127 X

4e Meghaiayé 3
log ¥ = 3,022389 + 006513 X

-~

4

. 5, Migorem $ 2
 log ¥, = 2.920689 - 0,024783 X

6. Nagaland 3
., log Y, = 2.864056 + ,0111716 X

-

7. Tripura 3
log tc'a 3,006489 + 0,02025 X

-

88
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3.7+ Conclusion s The graphical estimates given by
the probability model is explicit im the sense that
in the absence of rigid economic theory on growth
of agricultural output, the results reveal no linea=
 rity in gpatial and trend factor (figs. 1=T)s This
may not be taken as a final verdict, since we have |
only a lim'ited datas Timé series type of analysis
requires data over a 1(mgex° period of time. Again,
with th:}.s type of model. wbere the e::Ogeneous varige=
bley 1.9.. thoe total over all %he etates 19 nah froe
fram the mtrinsic effect of epatial differenoe.
althmxgh euch differmoee are d&Mributed over all
the yearse . .

chever. whm ve I.OOk at the othar side of
analysis that is whm log value of output of each
year for each state plotted a@inst log- Value of -
average over the years ve f:lndv significantly linear
rclationship. This could be interbreted that the
trend is more influencing factor, which cen be accou=
nted for all the gbatess It can also beiseen that
as per dictum of marginal probability law, tho tangent
0f tho lines are almost the same for all the states
(ﬁ.ge. 8-16),

ccming to empirical linear reg‘ession lines,
ve havé a poor picture of the t:end factor, The

fluetuaticns in. the growth rates of outputs are
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varying from year to year. The log-linear equat-
ieng, on the other hand, suppp;‘t the fact that
there is trend in growth rates, as supported by
.the rosults given by tthe applicatiqn of probabi-
listic modele | | |

- ‘_‘Ehe; difficulty for a caplete camparability
among the resﬁité givén by‘ regre'ssi‘cm model snd
probabilistic model 1 both logical and technical
in nature, Probabilistic model splits the locatiom
'fact‘ior'and the trend ijactor and the regression
model takes one factor at a time. The previous
studies into regional Variation cited in the
chapter 11 of this disé*ertation have'no analytical
bage exeepf for the fact that tvo regions give

_ft«:o aiffezjent ylields,per acroe
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