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Introduction




Zavelopment and Growth

The tem 'ecoromic development' is used
interchangeably with such temms as economic growth and
economic progress., But the ecomomists draw technical
distinctions among these three concepts. iowever, all
the three terms have one common parameter and that is
‘change's Change can also be of two types: desirable and
undesirable. Expansion in the values of a large variety
of variables such as output, employment, etce is generally
considered to be desirable, while a decrease in their
values is regarded as undesirable. Naturally, progress,
development and growth all are related to the desirable
changes in such variables as income, consumption, ive
investment, employment, etc.. But the values of the
variables like output and income depend upon the gquality
and the quantity of the factor inmputa and the technigues
that are used in the production processes.

The growth of output may occur through a variety
of processes: the growth process may be of factor multi-
plication variety or it may be of factor tramsformation
types! Under the factor multiplication process, increases
in output may result from the increases in the quantities
of the factor imputs of the given quality used in the
production processes based on the prevalent techniques of



productions Obviously, the output per unit of factor
imputs does not change, and the number and nature of
inputs used also remain invariant through time. Such
growth processes tend to be constrained by the upper
bounds of resource supplies, especially the sources of
non-renewable and natural variety. This we nay call
economic progresse As this process is constrained by
supply bottlenecks, the scope of rise in output is
limited, and the growth process may not be sustained over
long periodse In the first process, gquantitative expansion
in both the imputs and the outputs takes place without

al tering the organisational and institutional set up and
the techmological inter-rel ations between imputs and
output. As against this, under the factor transformation
process,; output may be raised by using the sme gquantity of
given imputs of superior quality. Use of better technigues
of production often leads to an improvement in the quality
of factor imputs and their productivities. Techmological
changes may also warrant the use of new factor imputs which
may lead to the quantitative augmentation and qualitative
- trarsfomation of the conventional inputs hitherto used in
the production processes. In all these cases, output per
unit of factor inmputs used in the production process tends
to rise. As against the first process, the second process
is assoclated with the qualitative transformation of the



factor imputs as a result of which the given imputs
yield more ocutput per unit of factor inputs used in the
production process.

The developing ecoromies have the advantage that
the superior techniques they need have already been
developed and exploited commercially by the developed
economies of the West. 5o the developing economies may
choose one or more techniques from the avallable stock
which are more efficient and superior to the ones that
are being currently useds The borrowed technigues have,
however, to be adopted and adapted to the local conditions.
Besides, the induction of such technigues and new products
often necessitate changes in the institutional, organisa~
tional and even social structure. Consequently, the resul~-
tant changes tend to be all embracing and all pervading.
Such expansion in output/income may be defined as economic
development.? However, the developed countries have mo
such advantage. The superior technique has to be first
developed by then through their own R and D and then 1t
has to be adopted for commercial exploitation. But the
induction of new techiwology does mot require introduction
of all pervasive and comprehensive changes in their
soclo~ecomomic structures. This problems may be defined
as ecomomic growthe We have used the termms growth and
development in the second semse. But the actual growth



process may not be of a pure variety, it nay be a
nixture of various processes.

lzportance of igricultural Jector

The primary sector occupies the central place in
the developing ecoromies and their regional units in which
it generates the highest proportion of output and absorbs
the greatest proportion of the labour force. The explosive
growth of population and the relatively lLimited size of the
secondary and tertiary sectors of these economies dictate
that either the noneagricultural sectors should grow at such
high rates as are warranted by the growth of the labour
force or the ever growing mmbers of job seekers flocking to
the labour markets will contimue to be accomodated and
absorbed in the primary sector in general and agriculture in
particular. But the modern secondary and tertiary sectors
of these ecomomies are relatively capital intensive whereas
the primary sector in general and the agricul ture in parti-
cular is relatively labour intensive which enables the
prinary sector to generate relatively more employment per
unit of invested capitals It may be noted that irrigation
and cropping intensity have got a very high employment
potential.” Due to the predominance of agriculture in the
ecoromy, the growth of such an ecoromy hinges mainly upon
the growth performance of its agricultural sector. The
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growth of agriculture and the economy as a whole are

s0 closely related that the rapid growth of the fommer
accelerates the growth of the entire ecomomy, whereas the
sluggish or negative growth or stagnation of the agricule
tural output makes the entire ecomomy slide down the
developmental pathe” But the agricultural sector of these
econumies poses difficult problems, as a very large
segrent of this sector has been entwined in the low
income, low wage and lovw productivity equilibrium trep
for longs COnly a smsll part of it is modern and reasonably
developeds DBesides, like the national ecomomy and its
comstituent sectors, the agricul ture in developing econo=
mies is also characterised by a variety of dualisms., The
traditional and the Less developed segrent of agriculture
is characterised by the low level primitive techmology and
low productivity - both per unit of area cultivated and
per person employed and hence, low returns to investment,
Since the less developed segrent of agriculture is rela~
tively predominant in the rural economy, developing econo=
mies have also been facing the food shortages. The
strategy of development may, therefore, focus mainly on
agriculture as the core of the developmental processes.
Unly an adequately and properly developed agricul tural
sector may furnish an appropriate kease for rapid indus=
trializations So evolving of an sppropriate strategy of



6

development requires delineating of the current status,
problems, bottlenecks and constraints, as well as the

factors that are conducive to growth, s0 as to facilitate
the determining of the contours of future potential of
development of the national and the regional ecoromies.
Besides, the identification and evolution of the
contribution of the individusl elements of the composite
growth process nay help in detemmining the relative
strengths and weaknesses of the growth processes in operas
tion 80 far. It may be facilitated by the decomposition
of the overall growth of output into its components. This
is especially true for the growth of agricultural output
where the induction of new techniques of production lies
at the core and base of the Green Revolution in India.
Green Revolution techmology, in its turn, hinges upon the
intensive use of land augrenting imputs like high ylelding
seed varieties, water, fertilizers, pesticides, etc. and
the adoption of modern cultural prqetices. However, a part
of the overall growth of agricul tural output in general and
foodgrains in particular results also from the growth of
area under cul tivation. Therefore, the overall growth may
be decomposed into two components: due to growth of yield
and due to growth of area.

The dual chapacter of agriculture also reflects
through the regional inequalities of developmental levels.



Seareity of resources and productivity of investment

have forced decision makers to concentrate developmental
efforts at few sectors and regions of the economy. Then,
the same factors facilitated the extemsion of the
selectivity approach from industry to agricul ture subse-
quently.” Therefore, regional inequalities of sgricultural
development tended to widen through time.

Thereiore, a general belief prevails that the
success story of Green fevolution has remained confined o
the narrow segnent of lorth-iest India and isolated pockets
elsewhere. Besides, it is also believed that the successful
nodel may mot be easily replicated in other regions, at
least in the short rune Bmpirical evidence magy, however,
not conformm to these propositions martured fondly both by
economists and some of the decision ms impirical
testing of these propositions requires that we () evaluate
the growth performance of the different spatial units
during the post-Green Revolution period, (1i) decompose the
overall growth of output into its constituent elements, and
(i1i) assess the relative contributions of the indiviaual
components, especially the acreage growth and the growth of
yield, the two major sources of agricultural growthe This
study has been designed t0 examine the above aspects of
agricul tural growth with reference to lorth=Zast ndia from
1972 to 1583.



\This study is, however, devoted mainly to /
evaluate the relative contributions of the growth of
area and yield to the growth of output., An algebric
algoritim to decompose the growth of output into the
components of the growth of yield and the growth of
area under the individual crop has been developed.
This complements the M inhas and Valdyanathan (MeV)
algoritim of decomposition which is applicable to the
macro aggregates of all the agricul tural crops taken
togethers’ Another alternative algorithm has also been
developed in order to decompose growth of output into
its growth components die to growth of yield, growth of
area and change in price structure. ,This study attempts ¢
to assess and evaluate the growth of the agricultural sector
in lorth=Cast India. An attempt has been made to determing
the relative contribution of the growth of area and the
growth of yield to the growth of output, the two factors
that generally account for the major proportion of the
overall growth of the agricultural outpute The cropping
pattern and the price structure are the two other important
factors that contribute greatly to the growth of the
agricul tural output as switching from the low to the high
yield and high value crops tends to raise the value of

output.,



The study is divided into five chapters:

The first chapter deals with the sources of data,
“m and methodologye

'rhouaondchqtcr gives a brief review of the
main decomposition algoritmms that have been developed
and used empirically so far.

The third chapter deals with the analysis of trend
growth rates of output, area and yield and their propor-
tionate share in the overall growth.

The fourth deals with the analysis of year to year

growth rates and the relative contributions of the growth
of area and yleld to the growth of outputs

The last chapter contains the resume and conclusions
of the study.

1+ Barewald, F., "History and Structure of Economic
Development® Indian Book iiouses 1969 pe6S.

2« Bhatia, V.Gey Weasurement of Sconomic Development and
Growth Potential, 1967, pe140. Ecoromic inalysis in
Imput=Output Framework, Vol. I. Published by Gokhale

Inatitute of Tolltics and Dconomics, Poona~b.
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Ibide

Prakash, S. and Mahapatra, A.C., Sconomic Development
in the State of Madhya Pradesh, India - A study of
Inter-Temporal and Intraespatial Variations,
daird vorld Mlannlug ligvigys Vole 2y Hoels 1950.

Prakashy S.s Goely Ve, Regional Inegualities of Agricule
tural Development in India with special reference %
Growth of Gutput of foodgrains. Jig Lcononic Journal
oL ligoals Vole IX, July=Septes 1986.

Fihas, BeSe and Valdyanathan, Ae, "Growth of Crop
Gutput in India, 195154 to 1956-60, Journal of Indian

Seclety of sericultural Statlsticss Vole AVII,
19654 ppe230=52¢
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(a) Sources of Data and Aceumption
(b) Methodlogy




(a) 3ources of Data and Assumpiion

,Data have been taken from Basic Statistics of
lorth-Zastern Region, lortheZastern Council, Shillong,
1982, and from the Office of the Directorate of Economics
and Statistics of Meghalaya and Hand Book of Statistics
published by the Directorate of Scomomics and Statistics
of various states of lorth-East India./

A general belief prevails that the success
story of Green Revolution has remained confined to the
narrow segient of NortheiWest India and isolated pockets
elsewhere. Besides, it is also believed that the
successful model may not be easily replicated in other
regions, at least in the short-run. =mpirical evidence
may, however, mot conform to these propositions murtured
fondly both by ecomomists and some of the decision makers.'
Empirical testing of these propositions requires that we

1) evaluate the growth performance of the
different spatial units during the post=Green Revolution
period,

11) decompose the overall growth of output into
its constituent elements, and

111) assess the relative contribution of the
individual components, especially the acreage growth and
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the growth of yield, the two major resources of
agricul tural growthe \This study has been designed to
examine the above aspects of agricultural growth with
reference to lorgh-Sast India from 1972 to 1983.

(b) Nethodplogy

Growth rates have been derived from the
following growth curve:

iogY = Log a + bT which has been fitted t
the data by the ordinary least squares technique.

Obviously, —g=— o ==ff=—— = b yield the

growth rate, where t stands for time.

Besides, trends growth rates which reflect
average growth perfomance of the ecomomy over the entire
period covered by the study, we estimated year to year
rates of growth of the variables involves in order to
evaluate the relative contribution of yield, area and
price to the growth of output and inter-crop temporal
variations.

Lscomposition of Crowth of utpuk

Decomposition approach was used to study the
relative contribution of different components - area,
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pioductivity and price to the aggregate increase in
different crops of output. Overall growth of output
in physical terms may be decomposed into growth due to
area and growth due to yleld as followa: Total output
of ith crop is given by

O = &)Yy (v
where O is output, A is area under the crop and Y s
yield per unit of area under cultivation.

Yw-——‘g- (2)
‘w'-f}%- (2

Differentiating partially (1) we get

o 50
Ay, 2
logaritimaic transfomation of equation (1)
gives Log Qg = Log A, + Log ¥, (3)

Differentiating with respect to time, we



*%

..l_ﬁn._.s._._“m__:__um

Qv @ %) a Ty
These leads as

.. % . S

dt &) dat L) at

Substituting from 2, 3 and 4 we get

9 50
q‘)- -_b%_. %’-éit &, (n

This equation is in consonance with the Buler's
theorenm,

Equation (6) may also be written in the follo=
wing fom 3

R(0) = R(A) + r(Y) (8)

where R denotes growth rate and the subscripts
Oy A and Y stand for output, area and yield, respectively.

The algorittm has been developed by Prakash and
Goel (P=G)2 and 1t is different from the one developed by
BeS. Minhas and A. Valdyamathan (MeV)?, M-V algoritim has
been devised to decompose growth of total agricultural
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output into its component parts at a macro level. It
camot be applied to decompose the growth of output of
individual crops. As against this, P=GC algoritim has been
devised to decompose growth of output of individual crops
into its component partse But the algoritim can easily be
converted to macro algoritim by aggregating cropse
Application of the two algoritims to the aggregative data of
Meghal aya has demonstrated that the P=G algoritim gives
better results than those yielded by MeV algoritm. But
the P=C algritim has been developed to decompose the
growth of output of individual crops in physical tems. This
neglects the impact of the changes in prices which are the
important determinants of the changes in the cropping
patterns Since the algorithm is applied to the individual
crops, it also neglects the changes in the cropping pattern
Wes therefore, extend the algorithm to incorporate the price
effects on growth as follows:

Total value of output of ith crop is given by

o=ty (9)

w:m&nvim with respect to
P(1)s A1) and Y(1), we get

(10)




B
.ﬂm‘u =By ¥y, (11)
-5-7-““ - AP (12)
Y(1) %D &

Equations (9) to (12) together lead to the following
equations:

P Ap = Vgffy = OMyf 5@ (13)
ey = Yot = S/ Oty ()
ApYe = Yuffy = Svd{ oR W (13)

Logorithmic transfommation of (9) and then differen
tiation with respect to 4t will yield the following
equations

KWLC VAR T-FI¢ VADRE I'WXC VADNE "B 4 €V R

Vgfit Pgfit Agat 1,4t
av .-&L ap(L) +« M. —M— (16)
il ™ ¥(1)
Substituting from (13=15), we get
AVID) = 4y Xy, aPg, + Ry Ty A iy * Ry By 2y, (D)
é
.—S—'-L.Qpio-g-'-‘-di +-a-d'¥1 (18)

8Py
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The first term on the right hand side gives the
effect of change in price upon the value of total output,
second term measures the effect of change im area upon the
value of output per unit of cultivation, and the lLast tem
measures the effect of change in the yield upon the value
of output: It may, however, be noted that the interaction
effects of the three components of changes have been
neglected both in equation 17 and 18. Thus, the interaction
effects are assumed implicitly to be negligible, which may
or may not be the case. Therefore, the algoritim may
further be modified to take these interaction effects into
accounte

Applying difference operator £ = ( 4+1) to equation
(9) we get

(vd_)¢ dvd) = “{b’ "Pd) (Ad_)o d‘\d) “«b’ 4{&)

= Rafefe * T 4 * Tetw eyt Ry T Mot Tty Yyt
ﬂb A’(l) Ar@) '4‘\1) @b t!. . dpd) 4%1)4{9
hence
T Wd) 4”d-) . Pti)r(l.)a"cl) . pw‘d)dh)' !(i)dpi) w)*

R T



Proceeding to Limits As 4avi)~> AW, Weget
o= et "o wr Ty it iyl
PRy diydYy” qyaig ety angdiy afy

Dividing both sides Ly '(1) &) d-) !d)

dVg _ 4By a4y "ﬂm 8By 8%y

Y ) Ay 1y ) L 1Y)
a ap
__m. Si . 0 S 3%
Ay L) &t Ty o
d.t“ d!“ R
Ay Y1
or

R(0) = R(P) + R(A) + R(Y) + R(P) + R(p) R(A)

+R(P) R(Y) + R(A) R(Y) « R(P) R(A) R(Y) _ _._Q@o

This obviocusly takes cross interactions of the
changes in to factors at a time as well as all three
factors at a time.
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Addustment of Jata

 We have taken 3 years moving averages of the
variate values in order to free them from the influences
of cyclical fluctuations and random factors in order to
estimate the year to year growth rates of output of food-
grains, cereals, pulses and five major oil seeds grown in
Forth=-East India. The actual growth rates of output, area
and yield m‘dnrtvcd from the following formula :

K

where g(t) is the rate of growth of variable x during the
t~th year and xt denotes the variate value at time t. The

rates of growth of output have been estimated jointly from
equations (7) and (8),

-
E

git) =

- -

z(t=1)

%« Prakash, S, and Goel, Ve, Regional Inequalities of
Agricultural Development in India with special
reference to Growth of Cutput of Foodgrains. Ihe

asenenic Journal of lgoals VoleIX, July=Sept.,
1986,
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2. Prakash, S. and Goel, MP.s "Decomposed Evaluation

of Agricultural Growth and Development in
Meghalayae In: Agriculture in the Hills - A Case
Study of Meghalaya, published by Nortb-Zast India

Counecil for Social Science Research, Shillong,
1979,

3¢ lMinhas, B.3. and Valdgyanathan, Aes "Growth of Crop

- Cutput in India, 1951=54 w0 1958-60. Journal of

Indian Society of Agricultural Statisties, Vole
XVII No, 1965, ppe230=52.
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Agricul tural development, Like econgmic

gebor

development, can be brought about either by multiplication
or by factor transformation.’ But in practice, 1t is a
mixture of the two strategies. This is especially true
about agriculture where land is a limiting factor of
development. Une campt increase the area under cultivas
tion infinitely due to reasons that are obvious. Therefore,
the transformation of famm irputs and raising their
productivity theredy happens to be the chief source of
agricul tural development in ary country or region.

Agricultural production is generally a function of
the fam imputs, adoption of improved cultural practices,
g@overmmental programmes of agricultural development and agro=
¢limatic conditionse Uf all these the new fam techmology
bas been found to be the single most important factor in the
agricul tural development in several countries/regions. In
fact, it is the new farm technology that has been responsible
for taking the agriculture of some developing economies out
of the low level equilibrium trape> The strategy of assigne
ing a crucial role to agriculture in the process of
development of the national economy and the emphasis put on
zodern technology as a key factor im agricultural development
has got extended from national to state lLevels. Conseguently,



the modern technology has started percolating slowly to

the ntstu. The adoption of modern imputs and scientific
famm practices, in howsoever small dzes, have already
resulted in a distinct break-through in agricultural
production and productivity of agricultural crops in
general, and foodgrains, cereals, pulses and oil seeds in
particulare But, how far this growth of output is due to
the increase in area sowny cropping pattern and agricul tural
productivity changes 1s an interesting problem to investi-
gates Therefore, the growth of output can be divided into
the growth components that constitute overall growth of
aggregate agricultural outpute To the best of our kmowledge
such decomposition of the growth of agricultural output

into its components due to different factors was attempted
by Minhas and Validyanathan, They developed a multiplica=
formula for this purpose. Minhas and Valdyspathan® start
with the identities

< .
Po = A §%3 C0 Ty (1)
| r-
tad Pe=ap §91 e Y5 (11)

'MP. lndPtm the total value of agricultural output
in the initial and terminal period respectively, 4, and A,
represent the aggregate area sown under different crops at
the two time points. a‘-mzora-muamm
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crop and is kept constant throughout the analysise cm
and C; 4 are the area under i=th crop as a proportion of
the total area under cultivation and the area under
individual crops under study diring the two time periods.
Y,, and ¥, are the yield rates per unit of area during
the initial and final years. Substracting the identity (1)
from (2) and simplifying the difference in production
daring a period can be written as

5
Pg=Pg=lig=4) 4 ¥ CoTy (0

fit

.y

+ A

G (Bark) (2
iy (Cge = Cpo) Yyo (3)

Wy (Cyg = Cyp) (Typ =Ty (&)

L NN Ll L L\ N

t

The first tem on the right side of the identity is the
absolute increase in agricultural output due to the increase
in gross cultivated ares.

The second term, measures the impact of changes in
¥ield and this may be called yleld effects It includes the
absolute effect of increase in productivity along with the
interaction effect of area and yields The third tem

represents the effects of changes in cropping pattern and
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the interaction of cropping pattern and area effects.

The last temm represents the interaction effect of yield
and cropping pattern along with the interaction of all the
three absolute effects together.

This basic dscomposition has been extended and
modified subsequently by the researchers interested in
this field of investigation, Valdyanathan, one of the
mathors of the original algorithm has himself been engaged
in extending the scope and the range of the algoritim, the
order to be able to capture the effects of yield raising
imputs like fertilizers. Sone others, like Chandra Frabha
have modified it to study relative rather than absolute
changese. e have confined our attention to these two
versions as the representatives of the entire spectra of
algoritims that have been brought into existence so far.

The M=V formula has been modified by Chandra Prabha’
by converting the absolute increases to relative increasese.
The algoritim as modified by her is as follows:

. 5o, £ s - Yo Pl f.‘h.:_"a!a
Ps Ay % Po’ Ci0 Pa



In this M.P“ d.mtuthonluotouﬁutotthoi-ﬁ
crop in the base year '0', and the ratio ;ﬂ represents the

proportion of the total value of qumm output contribu-
ted by the i-th crope The rest of the symbols are the same
as used in the (M=V) algritmm.

It is obvious that this modification has shifted the
enphasis from absolute to relative changes. Therefore, it is
more appropriate to analyse the sources of growth than the
FeV algoritim is its original form. Thus, like N~V algoritim,
also suffers from the limitation that it may be applied to the
growth of the agricultural technology associated with high
yilelding variety seeds has, however, remained confined to a
few selected crop groups as substantial gains have ot been
recorded in case of other crop groupse 3uch an aggregative
analysis tends to conceal part of the impact of the drmatic
break-throughs upon yield rates of specific crop groups that



have been brought about by R and D This may be
remedied by undertaking the study of the decomposition
of the growth of cutput of individual crops. Ainother
important flaw in these algoritims is that the price
effects have Leen completely mghctod in both the
versions of the algoritimse. Therefore, this is another
direction which has required some attention. This has
been remedied by Prakash and Goele They have developed
another mathematical algoritim which we designate (P=G)
algorithe and which can be used for decomposing the
growth of output of individual crops into its component
partse It can be used for studying the magro aggregates
also. The model of decompostion is exact and it does not
provide for random errors. All interactions may, nowever,
be postulated to be of residual type, though other
versions of the model provide for the interaction terms.
This has already been discussed under methodologye P=G
algorithm has been devised to decompose growth of ocutput
of individual crops into its component parts. But the
algoritim can easily be converted to macro algoritom by
aggregating cropse Application of the two algorithm to
the aggregating data of Feghalaya has demonstrated that
P=G algorithm gives better results than those yielded by
MeV algorithm.’
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Shapter-IV

Trend growth rates of output area and yield and
their proportionate share in the over all growth




In this chapter, we will discuss the trend growth
rates which have been derived from the estimated growth
curves and proportionate share of production, area and
yield to the overall growth of output of foodgrains,
cereals, pulses and five major oilseeds. The growth curve
has been fitted to the data by the method of Ordinary Least
Square.

4.0 Impirical Results

The growth curves have been estimated for total
foodgrains, cereals, pulses and five major oilseeds that
are grown in the region.

Inter-temporal changes in the values of a variable
or variables reflect its temporal behaviour pattern. Omne
way to evaluate temporal changes is to compare the changes
in the values at two successive points of time. This may
be a tedious procedure. The growth rate is a summary
measure which overcomes this limitation. The trend growth
rate sunmarises the increases that occur in the values of
the given variable over a period of time. The trend grwoth
rate can be estimated from the growth curve fitted to the
time series data. If, however, the spatial units grow at



differential rates then the nature and the degree of inter
and intra regionmal inequalities will be affecteds Under
such cases, the relative position of the individual units
are not same and hence their rank and order will also
change. Consequently, the relative shares of the indivi-
dual units in the total will tend to change. Therefore,
changes in these relative shares may be also used to gauge
the behaviour pattern of the inter and intra regional
inequalities through time. We have, therefore, fitted the
growth curves to the absolute vapriate values which have
been analysed in conjunction with the variate values relative
to the nmational or the regional aggregates.

4ete  Growth of Foodgralns
bete2. GCrowih of Lulout

The estimated growth curves are reported in table 1.
The growth curves fit well only to the ocutput data of India,
Arunachal Pradesh, Meghalaya, Mizoram and Nagalands The
proportion of variation of output explained by the curve in
these units ranges from 46 per cent for mational ecomomy to
84 per cent for Meghalaya.

Output of foodgrains in the national economy has
increased at a statistically significant rate of 1.34 per
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cent per anmum and the growth of output in the regional
ecoromy is not only mot significant statistically but

its growth rate is much lower than the national average.
In fact, the output of foodgrains in the lorthesastern
Region as a whole has expanded only at a measely rate of
Oe22 per cent per anmum. Consequently, the proportionate
share of the regional production has decreased from 3.06
per cent in 197273 t0 2.67 per cent in 1979=-80 (Table No.
244) 0

The growth of output in the region bas been
adversely affected by the negative growth of output in
iAgsam and Mizoram, Output inMizoram has decreased at as
high a rate as 6.41 per cent per anum which is statistically
significant also. But the decrease in output in Assam 1is
mt significant. The proportionate shares of output of
Assam and Mizoram in the regional aggregate have declined
from 78.43 per cent and 2.396 per cent in 1972 to 65.05 per
cent and 0,69 per cent in 1580 respectively. As against
this, output of foodgrains in Arunachal Pradesh, Meghalaya
and Nagaland has increased at statistically significant and
high rates at 5.5, 142 and 3.48 per cent per anmm
respectively. These rates are higher than both the regiomal
(0.22 per cent) and the national averages (1.34 per cent).
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The proportionate shares of these units have increased

from 1.7s 393 and 1.76 per cent in 1972=73 t0 3.61, 4.9
and 3.03 per cent 1980 respectively. Output in Fanipur

and Tripura has dlso increased but the growth rates are mt
significant. Tripura's growth rate is 2.04 per cent which
is more than the national and the regional averages. But
the growth rate of Manipur is more or less the same as the
national rate of growth of outpute The proportionate shares
of these two units have increased from 5.71 and 6~07 per cent
in 1972 to 8.27 per cent and 10,41 per cent in 1980

respectively.

4ele3. Growth of srea and Xigld

Growth of output can be accounted mainly either by
the growth of factor imputs or by the growth of productivity
per unit of factor inputs used or bothes Land area constitutes
the major resource imputs in agriculture. But the changes in
the technigues of production brought about by investment in
techniques of cultivation or land augrenting imputs like
water, fertilizers, pesticides, insecticides, high yielding
variety seeds, etc. and the associated changes in the cultural
practices are generaly reflected in the growth of yield per
unit of land cultivated and output per person employed in
agriculture. Therefore, in order to go behind the factors
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underlying the differential growth performance of the constie
tuent units of the regional ecomomy, the growth of area and the
¥ield of #ach crop group in individual adninistrative units is
analysed separately.

e3¢5 e Area »

The growth curve fits well to the acreage data of
Arunachal Fradesh, Meghalaya and Nagaland. The explained propor-
| tion of variation ranges from 50 per cent for Arunsheal
Fradesh to 84 per cent for Nagalands For the rest of tbe units,
the curve does not f£it well.

- Nagaland has recorded negative growth of area under
foodgrain crops at a statistically significant rates, while
the area has increased at statistically significant rates in
Arunachal Fradesh and Meghalaya. However, the rate of growth
of area in Assam is not significant. The growth rate of area
in these units are 3.42, 051 and 0«43 per cent respectively.
However, these growth rates are more than the gmwth rates of
both the regional and the national economies. The proportiomh
shares of Arunachal Fradesh, Assam and Meghalaya have increased
from 1.92, 7he45 and 3«74 per cent in 1972 to 2.98, 74.57 and
3.99 per cent respectively in 1980. Area under foodgrain
crops in the national economy has increased only nominally at
an extremely low rate of 0.25 per cent per anmum, whereas the
average growth in the regional ecoromy as a whole has been at
a rate of 0.38 per cent. The proportionate share of acreage
of the regional economy in the national total has increased
pominally £rom 2.53 per cent in 1972 to 2.58 per cent in 1980.
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The results suggest that the growth of output of
foodgrains in Arunachal Pradesh and Meghalaya is, at lLeast,
partly accounted by the growth of area, whereas the growth
of output in Nagaland has been achieved despite & signifie
cant fall in area under the foodgrain crops during the
same periocds It implies that the rapid growth of yield in
Hagaland has ot only neutralized the negative growth of
area but it has also raised the output level substantially.

It is probable that the land less suitable to the
foodgrain crops may have been transferred from the cultivae
tion of foodgrains to othor crops in Nagalande It implies
that the remaining acreage is relatively more suitable for
agro-climatically to the cultivation of foodgrain crops which
pight have ralse output per acre. It is also probable that
the smaller area under these crops have benefitted from the
use of improved technigues and the increased use of land
amugrenting imputs. Rises in the high yielding variety seeds
and fertilizers supports this view. Assam shows the reverse
pattern where output has registered a fall despite the
increase in area under cultivations. Such results can
materialise only if the increase in area is more than
nsutralised by the fall u.ﬁun per acre. it is probable
that the additional area brought under foodgrains in Assam
is agro-climatically less suitable to the cultivation of
those cropse liow such & change in cropping pattern will be
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effected by the famers only if what they loose in yield
die to such shifts is more than compensated by the
corresponding rises in the relative prices of the crops.

The negative growth of output in Mizoram is
accompanied by the negative growth of area. Therefore, the
decline in output may be accounted largely by the negative
growth of area. The proportionate share of area inMizoram
has decreased from 2,46 per cent in 1972 to 2.17 per cent
in 1980, DNegative growth of area also seems to have diluted
the impact of the growth of yield upon the growth of output
inManipure The output of foodgrains inManipur has recorded
positive growth, negative growth of area motwithstanding. It
implies that the growth of yield has not been fully neutra=
lized by the fall in area. Same is true about Tripura which
has achieved a rate of growth of output of 2,04 per cent
despite a decrease in area at a rate of 0,02 per cent per
anmume The acreage share of Tripura in the regional total
decreases from 9.23 per cent in 1972 to 8.42 per cent in
1980, The northeeastern states have traditionally been the
paddy growing areas. ¥Yheat has become popular mmong the
famers only recently. It is probabls that the adoption of
new techmology associated with these two crops has pursuaded
the famers to reduce the acreage under this crop groupe As
new techmology needs heavy investment in imputs like water,
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fertilizers, high ylelding variety seeds, etc. in view

of scarcity of resources famers of the region might

have found it imparative to reduce the acreage under

this crop group and still reap the benefits of higher
yields and greater output of these cropse. But the growth
of output in the regional ecomomy as a whole seems to be
the outcome of mainly the growth of area under these crops.
A good deal of the acreage growth under these crops in the
region seems to have been neutralised by the negative
growth of yield in Assam and Mizoram. These inferences are
supported by the growth curves fitted to the yield data,

bele3e2. Xigdd

The yield has increased at an anmal compound rate
of 1.087 in the mational ecomomy, and the rate of growth is
also significant statistically. Obviously the significant
growth of output of foodgrains in the national economy is
more or less, completely accounted by the growth of yleld,
whereas areal growth makes hardly any contribution to the
growth of output. As against this, the yield in the
regional economy has grown negatively during the same period.
Consequently, the regional yield relative to the national
average declines from 121.65 in 1972 %0 105.8 per cent in
1980, The negative growth of yield in the region is
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agcounted by its negative growth in iAssam and Fizoram. But
the yield has grown positively in the rest of the states;
which has been completely swamped by the negative growth
verfomance of Mizoram and Assam. It may be moted that
Mizoram has been seriously affected by insurgencye. In order
%o cope with this problem villages have been relocated and
reorganised from the security view points This may probably
explain the negative growth perfomance of the state.

The following inferences may be drawn from these
results:

1« The gap between the growth of output of food=
grains in the regional economy of North-Zast India and the
national economy has tended to decline.

2« ‘Whereas the growth of yileld has sustained the
growth of national outputs the growth of regional output is
accounted by the acreage growthe The negative growth of
regional yield is, however, the result of its negative growth
inMizoram and issam.

3« Within the region, all states except Assam and
Mizoram have recorded satisfactory growth of output; and the
grovwth may largely be attributed to the productivity growth.
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4 Intra=regional inegualities of production of
foodgrains have tended to be mitigated in so far as the
dominance of the Assamese economy in the region has been
diluted.

A heartening feature revealed by these results is
that the green revolution process seems to have seeped
from the mational to even remote and difficult areas like
Arunachal Pradesh, Nagaland, Iripura, Meghalaya.

4e2. Zotal Cersals

' The foodgrains consist of cereals and pulses and
cereals comsist of rice maize, wheat and small millets and
pulses consist of gram, tur and other pulses. But the
cereals account for the major proportion of foodgrains.
Besides, it is the growth of productivity of cereal crops
in general and paddy and wheat in particular that has
mainly been responsible for the triggering off the green
revolution in the country. S0 the high growth of cereals
may be concealed in steady growth of foodgrains. Therefore,
the pattern of growth of cereals and pulses has been
examined separatelye.



4e2.1. Growth of Outout of Coreals

The £it of the growth curve to the data is good
only in case of arunachal Fradesh, Meghalaya, Mizoram and
Hagalands The explained proportion of variation ranges
from 10 per cent of the total for Nagaland to 83 per cent
for Arunachal Pradesh.

The national economy has recorded an anmial
compound growth rate of 3.20 per cent which is roughly three
times the rate of growth of output of foodgrains. This
growth credence to the view that the green revolution has
hinged mainly upon the growth of output of the cereals.
However, the rate is not significant statistically which may
be due to the short duration of the period covered by the
study. The ocutput in the north-eastern region has grown at
the rate of only U.21 per cent which is not different from
the rate at which the cutput of foodgrains has grown during
the same periods The result may be expalined by the fact
that the pulses have not been a traditionally important crop
group in the region and their relative position does mot seem
to have changed in the cropping pattern of the region during
the decade of seventies. The national output has expanded at
a rate which is fifteen times the regional rate. Consequently,
the regional share in the national output of cereals has
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declined from 3.23 in 197374 to 2.84 per cent in 1979-80
(Table Noe2¢B)e OUbviously, the region, taken as a whole
has lagged behind the rest of the country so far as the
growth of output of cereals is concerneds This must have
enhanced the distance between the national and the regicnal
economies.

The output of cereals has grown negatively both in
Assam and Mizoram. Whereas, the decrease in output in
Assam is mot significant statistically, the rate of decrease
of output inVMizoram is significant. All other units have
however recorded the positive growth of output. Arunachal
Pradesh records a statistically significant rate of growth
which 1s as high as 5.3 per cents This, in fact, is the
highest growth rate recorded by any of the nine units
covered by the study. Arupachal Pradesh is followed by
NHagaland where the output has grown at a statistically signi=-
ficant rate of 3.45 per cent. The output both in
Arunachal Pradesh and Nagaland has increased at a rate which
is greater than he national average. Meghalaya has also
recorded a significant rate of growth of output. But its
growth rate of 1.40 per cent is relatively lows Iripura
and Manipur have recorded positive growth of ocutput at the
rates of 2,04 and 1.26 per cent respectively. TIhe last two
growth rates are, however, mot significant statistically.
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Interestingly except Assam and Mizoram, all other five
units of the region have recorded the growth of output at
Mﬂummumm‘wnmm-t
growthe Obviously, the regional performance has been
affected adversely by the growth performance of Assam and
Fizoram, These differential growth perfomances of the
states much have reduced the extent of intrae=regional
inequalities. Whereas the share of Arunachal Pradesh and
the dominance of Assam in the regionsal ecomomy in the
regional output of cereals has increased from 1.73 per cent
in 1972=73 t0 3.68 per cent in 1975=80, the Assam's share
has declined from 78 to 69 per cente But the share of
NMizoram has declined from 2,44 to 0.69 per cent during the
same periode Share of Fanipur has increased from 5.81 to
8435 per cent; share of Feghalaya has been railsed from 3.97
to 4.96 per cent. liagaland has succeeded in raising its
share from 1.75 per cent to 3 per cent. TIripura's share
has gone up from 6.15 per cent to 10.52 per cent during the
period. .Thus, the dominance of Assam in the cereals'
ecomomy of the region has been diluted quite a lot by the
relatively better growth performance of the other units of
the regions Thus, the degree of concentration and the intra=
regional inequality must have declined.
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be2.2. Growth of Area and Yield Under Cereals

The growth of output is to be evaluated in tems
of the growth of its components, viz. the growth of area
and the growth of yields Botharea and yleld have increased
positively in the national economy, but it is the growth
of yield alone which is statistically significants, and it
accounts for one third of the total growth of output. As
against this, the growth of both areizand yleld in the
regional economy are not significant, Besides, yleld has
declined over the years, and roughly less than half of the
acreage gains have been neutralised by the negative growth
of yield. Consequently, the level of the regional yleld
relative to the national average has declined from 113.66 in
197273 to 96.64 per cent in 1975=80,

:l‘hﬁ. the discrepancy between the regional and
national average levels of yield of cereals have tended to
increase during the period of time covered by the study,
which should have further accentuated the inequalities of
agricul tural development between the regional and national
~ economies. As against this, the regional share in the
national acreage under cereals has increased from 1.5 per
cent t0 2.94 per cente These growth of acreage in the
phase of declining yield may be explained in tems of
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gregter degree of attraction of relative prices of
cereals to the famers of the region. It is also
probable that this growth performance of the region is
agcounted only by the growth performance same odd units
of the regional economye

be2e2¢1e Args

The growth curve fits well to the acreage data
only in case of Arunachal Pradesh and Meghalaya in whose
case the explained proportion of variation ranges from 51
% & per cent of the total, In the remaining economies
of the region, mwt only the growth rates are not signifi-
cant but the explained proportion of variation is also lowe
In fact, 1t ranges from 5 to 33 per cent of the total
variations Then in as marny as four of these seven units
namely, Mizoram, Nagaland, Tripura and Manipur, the area
under cereals has actually declined at mominal rates. This
has got three implications.

1) The positive growth of area under cereals in
the regional ecoromy is accounted by its positive growth in
the remaining three units namely, Arunachal Pradesh, Assam
and Meghalaya, The acreage growth in these economies has
been so high as has not only neutralised the negative growth
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of area under these crops inManipur, Nagaland, Mizoram
and Tripura but it has also facilitated the nominal
positive growth of area in the regional economy as a whole.
But the area has Mﬁdattbumtrahotkbw
cent in Apunachal Pradesh.

i1) Relative shares of Arunachal Pradesh, Assam
and Feghalaya in the total area under cereals in the mgion
as a whole must have increased at the cost of four units in
which area has declined during the same periods It is
supported from the fact that the acreage share of Arunachal
P radesh increases from 1.99 per cent in 197273 to 2.76 per
cent in 1979-803 the share of Assam has increased from 73.78
in the base year to 74.14 per cent in the teminal year
whereas Meghalaya's share has increased from 3.8 to 4,08 per
cent of the total area under cereal in the region.
Manipur's share has declined negligibly from 5.35 to 5.38
per cent. 3hare of Mizoram is reduced from 2.55 t0 2.22 per
cent, In case of Nagaland, the acreage share has declined
from 3,02 to 2.81 per cente TIripura's share has been
reduced from 9,46 to 8.6 per cent of the regional acreage.
These changes, however, @ ot seem to have affected
substantially the dominance of Assam and Tripura in the
regional ecomomy s0 far as the production of the cereals is
concernede
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1i1) These results also imply that the positive
growth of output in those four units which have recorded
a decline in acreage is accounted solely by the growth of
yields However, Assam and Mizoram have recorded a
negative growth of outpute Whereas the decline in both
the area and yield of cereals inMNizoram accounts for the
negative growth of output; the negative growth of yield in
Assam has completely swamped the acreage growth to make
output change negatively. These inferences are supported
by the growth of yleld.

be242.2. Yield

Out of the seven units of 2he regional ecomomy the
growth curve fits well to the yield data of Arunachal
Pradesh, Mizoram, Nagaland and Meghalaya, The explained
proportion of variation in these cases ranges from 33 to
85 per cent of the total. Tripura is the only state for
which the fit of the curve is mot satisfactory. Yield has,
however, recorded a negative growth both in case of Assam
and Mizoram. Thus, the negative growth of yleld of cereals
in Assam not only swamps completely the positive growth of
area but it makes output grow negative in the state. The
consequence of this feature of growth is that the yield of
Assan relative to the regional average has declined from
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1406 in the base year to 0,93 in the terminal year. Thus,
the yield of the state relative to the regional average

has declined by as much as 13 per cent during the period of
eight years., The green revolution techmology has decidedly
not been inducted into Assam in any significant manner. Sut
the attractiveness of relative prices of the cereals might
have persuaded the farmers to increase the acreage under
these crops in which process either inferior lands might
have been brought under cultivation or the cultivation of
the cereals might have been taken up in a relatively agro=
climatically suitable area or bothe lNMizoram's case is
different as all the three variables have recorded 2 nege-
tive growth. Plausible reasons have already been discussed

in case of foodgrains cropse.

Arunachal Pradesh records the positive growth of
yield at a significant rate of 192 per cent per anmm,
Approximately two fifth of the total growth of output is
accounted by the growth of yield and only three fifth is
agfounted by the growth of area, Consequently, the relative
yield of Arunachal Pradesh which was only 87.09 per cent of
the regional average in the base year has increased % 133.05
per cent in the terminal yeare. It is gratifying to note that
the process of green revolution has perculated to such a
remote and isolated state as arunachal Pradeshe



The growth of yield inNManipur is positive

though the rate of growth of 1438 per cent is mwt signi-
it
ficant statistically. But,is high emough to have
neutralised the negative growth of area and the entire
of output is accounted by the growth of

growthgyield in this cases Ine act of growth aof
yield in Manipur may be gmiged from the fact that the
index of yleld relative to the regional level has

increased from 108 in 1973 to 155 in 1980;

Like Arunachal Pradesh, the growth of both area and
yield under cereals inVeghalaya is not only positive btut
statistically significant alsoe But the major proportion
of the growth of output is accounted by the growth of
yields In fact, approximately 67 per cent of the overall
growth of output is accounted by the growth of yleld, with
the result that the productivity index of the state relative
to regional average increases from 104 to 121 during the
period covered by the study.

Hagaland has recorded the highest growth of yield
in the region. The rate of growth is 4.2 per cent which is
statistically significant. The highest growth perfoimance
has not only swamped the impact of the negative growth of
ares but it has also facilitated significant growth of
output at a nigh rate of 3.5 per cent per anmm, Consequently,
index of relative yield which was slightly more than half
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of the regional average at 58 has gone up to 106,84 in a
period of eight years.

The growth of output in Iripura is also accounted
completely by the growth of yields Tripura has recorded the
second highest rate of growth of yield in the region, the
value being 2.27 per cente The relative level of yield has
increased from 65 to 122 per cente Thus, Arunachal Pradesh,
Fanipur, Meghalaya, Nagaland and Tripura appeared to have
Joined in the national race for green revolution, Feghalaya
and Manipur appeared to have maintained their relative
position but Assam and Mizoram have lost its dominance a
little bits These trends highlight the tendency of intra
regional inequalities of agricultural development to have
declined a bite In this process the new techmlogy and the
movements of relative prices seemed to have played an
important role.

4e3. Zokal Tulses

&e3e1. Growth of Cutput

The estimated curves do not fit well to the output
data of mational economy in case of pulsese The explained
proportion of the total variation is as low as 0,17 per
cent of the total. OCutput of pulses in the national economy
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has grown mominally at a rate of 0,10 per cent per anmm,
The growth curves do not fit well to the output data of
the regional economy as welle The explained proportion of
variation of output of the pulses of regionmal economy is
only 183 per cent. However, the regional economy has
recorded negative growth of ocutput at an anmal compound
rate of Os15 per cent. Conseguently, the index of regional
output relative to the national average in the base year
declined from 0,498 in 197273 to 0.45 in 1979=80 (Reported
in Table 2.Ce)e The growth curves fit well to the output
data of Manipur and Meghalaya alone. Where the explained
proportion of variation ranges from 61 to 74 per cents But
the output of pulses inManipur declines at a significant
rate of 2.98 per cent whereas the cutput has increased at a
significant rate of 3.91 per cent inMeghalaya, Besides,
Manipur, output has also decreased in Assam at a rate of 0.74
per cent which is ot significant, Output of pulses in all
other states has increased though the rates of growth are mot
significant statistically. Thus, the negative growth of
output in the regional economy is the consequence of its
negative growth in Assam and Manipur. Their negativa growth
performance has completely swamped the positive growth of
output inMeghalaya, Mizoram, Nagaland and Tripura. is a
result of these features of growth perfomance of the
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economy of the states, the indices of output of issam

and Fanipur relative to that of the region have decreased
from 93.93 and 5.09 in the base year to 83,10 and 3.85
per cent respectively in teminal year. But the values of
these indices for Meghalaya, Nagaland, Fizoram and Tripura
have increased from 1496, 2.35» 0.09 and 1.76 in base year
to respectively 3.85, 4.67, 0.61 and 3.85 per cent in the
teminal year.

Interestingly, Mizoram has recorded the positive
growth, while Fanipur has shown negative growthe Thus, the
growth of performance of the two states im field of pulses
is in contradistinction to their perfomances in the field
of foodgrains and cereals.

These growth perfomances may be examined in terms
of the components,

4e3.2. Growth of ires and Yisld

The growth curve does mot fit well to the national
data of area and yleld. However, the curves fit well to
the regional data relatively to both area and yields The
explained proportion of variation is 76 and 54 per cent

respectively.



50

4e3e2¢1 jAres

The area under pulses in national economy has
increased at a negligible rate of 0.24 per cent but the
yield has declined at an anmial compound rate of O.13 per
cente Thus, roughly one half of the acreage growth has
been neutralised by the negative growth of yields Probably
the remarkable gains in productivity of the cereals under
the impact of Green Revolution techmology and the attractive
prices of the cereals on agcount of the price support policy
pursued by the goverment and the temporal rises there in
the cultivation of cereals has become much more attractive
than that of the pulses. But the persistence of excess
demand over the years has pushed relative prices of pulses
also quite a bite This might have pursuaded the famers w0
bring additional aprea of low gquality under pulses. The
profitability seem to have been maintained as the probable
lost in productivity appears to have been made good by the
rapid increases in the relative prices of pulses.

The positive growth of area in the regional economy
has been completely neutralized by the negative growth of
yield. But the area under pulses in the regional ecoronmy
has grown much more rapidly than its growth in the national
ecoromy. Consequently, the share of lorth=East India in the
total area under pulses in the country has increased from
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0e51 t0 0.55 per cent during the period covered by the
studye But the yleld of the pulses in the region has
declined more rapidiy than the rate at which the yileld
has declined in the national economy. Conseguently the
regional yield relative to the national average has
declined from 100,66 to 56457 per cent during the period
of eight years.

The growth curves fit well to the acreage data in
case of Manipur, Mizoram and Tripura. The explained
proportion of total variation ranges from 62 to 82 per
cent of the total. But the curves do mot fit well to the
acreage data of other states. Area under pulses has
declined significantly inManipur at an ammal rate of 2.27
per cents But the positive growth of area in the rest of
the states has ensured its positive growth in the regional
ecoromy as a wholee Consequently, Manipur's share in the
regional acreage total has declined from 6.77 %0 4«4 per
cent during this periods The share of Assam has also
declined from 93.5 to 85.4 per cent. Mizoram has recorded
a fantastic growth of acreage under pulses. Its growth
rate is as high as 17.697 per cent per anmum which is signi-
ficant statistically, The growth of acreage under pulses
has not been neutralised by the negative growth of yield in
case of Mizoram, Consequently, output of pulses has
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increased in¥izoram also whose share in the regional
total has increased from 0,09 in 1974 to 0.83 per cent
in 1980,

bhe3e2e3. Xigld

The growth curves fit well to the yield data in
case of Assam, Meghalaya and Mizoram. But the yield in
two of these states nsmely Assam and Mizoram has declined
at a significant rate, whereas it has increased signifie
cantly at an anmual compound rate of 2.66 per cent in
Feghalaya. The positive growth of area has been completely
swamped by negative growth of yield in Assam, The gains in
acreage inkMizoram has been neutralised only to the extent
of 15 per cente But in case of Meghalaya the contribution
of productivity gains to the growth of output is roughly
two third of the total, the remaining one third is being
agcounted by the growth of areas But the negative growth
of both area and yield makes output of pulses grow negatively
at a significant rate of 2.58 per cent in Manipur.

The growth yield in Nagaland contributes positively
to the growth of output, the majoreshare of output growth
is accounted by the growth of area under pulses. But in
case of Tripura the productivity gains account for one fourth
while the remaining three fourth of the total growth of
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output is accounted by the growth of area. These results
show that Meghalaya, lagaland and Tripura have recorded
substantial growth of yield of pulses during the period
covered by the study.

Thus, the agricultural development in lortheZast
has not remained confined to the cereal crops alone.
Though the output has declined in the region as a whole.
This is accounted by the negative growth performance of
Fanipur and issam.

The pulses sppear to have emerged as fawvourite
& crop group in the region as is evident from the growth of
area under them. Attractive prices seem to have pushed wup
the profitability of their cultivation, yleld declines mot~

withstanding.

bebe Livelajor OLl seeds
belete  Crpwth of Outout

The growth curve fits poorly to the output data of
both the national and the regional economies. iowever, the
growth of output in the regional economy has been more
rapid than that in the national ecormomy. Conseguently, the
regional share in the national output of oilseeds has
increased from 1.15 in the base year to 1.46 per cent in the



teminal year (Reported in Table 0e2.D)e

The f£it of the growth curve is satisfactory only

in case of Meghalaya, Nagaland and Tripura. The explained
proportion of variation ranges from 55 to 84 per cent of
the total. But the growth rate of Nagaland has been much
greater than the national and regional rates. The ocutput
of oil seeds in Nagaland has increased at an anmual compound
rate of growth 10.29 per cent per anmume. The rates for
Feghalaya and Tripura are more than twice the regional growth
rates S0, the share of Meghalaya in the regional ocutput has
increased nominally from & €0 4.30 per cent of the total.
Tripura has succeeded in raising its share in the total from
bﬂb&?!wmmmmmhpmthlm
from 1 t0 4.67 per cent. The output of oil seeds in Assam
has also increased at an ammal compound rate of growth 1.44
per cent which, however, is mt significant statistically.
Obviously the rate of growth of output in Assam is slightly
lower than the regional rate. This has reduced Assam's shape
from 91 to 89 per cent of the regional output. Output of
oil seeds both inNManipur and Mizorsm has declined though the
rate of decline is mwot significant statistically. The shares
of these two states have declined from 1.5 and 1.52 per cent
in the base year to 0.76 to 0,858 per cent of the regional
total respectively in the teminal year. Thus, the growth
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perfomance of Meghalaya, Nagaland and Tripura has tended
% close the regional gap while Manipur and Mizoram have
contributed negligible dilution of the domination of Assam
in the agricultural economy of the region.

bele2. Growth of Area and Xigld

The growth curves f£it poorly both to the acreage
and yield data of the national economy. But the acreage
growth accounts only for about one-fifth of the total growth
of output, while the remaining four fif'ths of it is
accounted by the gains in yields Growth curve fits well to
the acreage data of the region though its fit to the yleld
data of the regional ecomomy is poors

Besides, there growth of yield is hardly visible.
Therefore, the contribution of the gains in yield to the
growth of output is negligiblee Approximately 96 per cent
of the growth of output in the region is accounted by the
growth of area under the oil seeds cropse The regional
share in the total area under oil seeds in the country has
increased from 1.28 t0 1.5 per cents This is a manifestas
tion of the increasing popularity of the crops in the
regione
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belie2: 10 “

The growth curve fits well to the acreage data of
Assam and Meghalaya and regional economy alone and the
explained proportion of variation ranges from 86 to 952 per
cent of the totale The growth of area in both these states
has been at significant prates of 1.64 and 2.33 per cent
these are greater than the regional average of 136 per
cente Therefore, the shares of these states ia the
regional acreage have increased from 90.83 and 2.99 per
cent t0 52,89 and 3.3 per cent. Desides these two states,
Iripura is the only other state where area under oil seeds
has recorded a positive growth at a mot significant rate of
0.86 per cent. 4is this rate is lower than the regional
average, Tripura's share in the regional acreage has
declined from 2.97 t0 2.74 per cents In the rest of the
states, area under 0il seeds has declined though the rates
of decline are mwot significants Naturally, the shares of
Manipur, Mizoram and Nagaland in the regional total have
fallen from 2.16, 0,91 and 1 per cent to 1.16, 0.63 and
0.66 per cent respectively. Thus Assam's dominance appears
t© have been accentuated by the negative growth performance
of these three states.
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bebe2e2¢ Yield

The growth curve fit well to the yield data of
Manipur, Nagaland and Tripura alone. The explained
proportion of twtal variation ranges from 48 to 59 per cent,
whereas the yield has declined at a significant anmual
compound rate of 1.47 per cent in case of Manipur. It has
increased significantly at rates of 13.51 per cent and
2:01 per cent in Nagaland and Tripura respectively. These
rates are much higher than the regional werage. The index
of yield relative to the regional average iaManipur has
declined from 100.66 to 87.36 and the negative growth of
both yield and area has made the output grow negatively in
this state though the rate of decline in acreage has been
much more rapid than the rate of decrease in the yields As
against this, the index of yield in Nagaland and Tripura has
increased from 96,99 and 91.56 respectively to 607.75 and
113.58, Interestingly, the growth of yield has not only
neutralised the negative growth of area in Nagaland, but it
has made the output grow also at a significant rates S50 the
entire growth of output is accounted by the growth of yield.
But the growth of yield in Tripura accounts for 70 per cent
of the total growth of output whereas 30 per cent of its
growth is caused by the growth of area, The yield has also
grown positively inMeghalays though the rate is mot



significant statistically. The growth of area in
Meghalaya, accounts for slightly less than four fifts

of the total growth of ocutput whereas, about 22 per cent

of the overall growth of output is due to the growth of
Yielde The yield of oil seeds has however declined at mot
statistically significant rates both in Assam and Mizoram,
Thus, the growth of area has mot only been mot neutralized
by the negative growth of yield but it has slso made ocutput
growth positive in Assam. Like Nagaland, the growth of
output in Assam is, thus, accounted, wholly by the growth in
areas But inMizoram negative growth of both area and yleld
makes output also grow nagative.

Thus, the oilseeds have also gained in popularity
and a major proportion of output growth may be accounted by
the growth of area.

Tab;.lbd is reported the trend growth rates of Production,
irea and Yield of foodgrains, cereals, pulses and five major
oil seeds; b denotes trend growth rate and P, A4, Y, stands
for Production, Area and Yield respectively. Table No.2.A,
248y 2.C and 2.D, are reported the proportionate share of
production, area and yield of foodgrains, cereals, pulses
and five major oil seeds over the years.



Chaptepy

Anmaal growth rates and relative contributions
of the growth of area and yleld to the growth of
Output




We will discuss the ammal growth rates in this
chapter. The data have first been freed from cyclical
and seasonal fluctuations by means of three years moving

averages:

Xy = /3 (x, + %y + Xg)o Xy 1/3 (xy + %, + x50

X3 = 1/3 (x, + X5 + X)s «eey where subscripts demote
the year to which a particular x variate refers. Then,
these averages have been used for deriving the ammial growth
rates:

3t - (EEE_y)
Xt

where 3t is the anmual rate of growth of x during year t.
Estimated growth rates have been derived from the formula
outlined in the methodlogyes The chief objective of this
chapter is to test the efficiency and the walidity of the
decomposition algoritim. Another objective is to examine
the relative contributions of the growth of area and yield
to the growth of output and their temporal variations.

5«1« QRecomposition Al gorithe-Valldity

Both estimated and actual rates of growth of oute
put for the four major crop groups alongwith m:’m



for the differences between the estimated and actual rates
are reported in table No. 3edy 3eBy 3.Cy 3D

A perusal of the table reveals that the decompo=
sition algoritim fits extremely well to the data as the
calculated values of X are much less than the table values
of 12.592 at 5% probability level in all but tw cases:
Hence, the differences between the estimated and the actual
growth rates are mt significant statistically. The only
exceptions are the rate of growth of output of pulses in
Meghalaya and rate of growth of output of five major oil
seeds in Nagaland, where the values of X are as high as
13.464 and 262.72033 which are greater than the table value
for the given degrees of freedom,.

5.2, Contributions of Yield and ires

The relative shapres or contributions of growth
of area and yield to the overall growth of output may be
derived from the modified fom of the equation (8).

R(C) = R(A) + R(Y)

or 1:100--3&:1009-““—:1&
r(0) r(o)

The results of these calculations are reported in table
NoslieAdy 448y 4.Cy and 4.De



61

Se21. Growth of Outout of Foodereins

5e2.2. latiopal Ecopemy

A capeful analysis of this table will reveal
both the basic features and the sources of growth of
output in the country/region. Three out of seven years
show negative growth of output in India, Interestingly,
both the yield and area have changed negatively in these
years. lowever, the decrease in yield and area have
changed negatively in these years. However, the decrease
in yield contributes as much as 7.79, 65 and 81 per cent
of the total decline of the rate of growth of output
during these years. The residual 92, 35 and 19 per cent
of the over-all decline is accounted by the negative growth
of area under foodgrains. Thus, the contribution of
decreasing yield to the negative rate of growth of output
tends to increase through time. As is well known, these
years of 1974, 1976 and 1979 have been the years of drought
in the country. It is natural that the adverse weather
conditions have affected yield much more seriously than the
area under the foodgrain crops.

As against this, the years during which the
positive growth of output has been recorded the contribu-
tions of the growth of area and yleld have varieds The
contribution of the growth of yield has been approximately



22 per cent of the overall growth in 1972-73 which has
progressively increased % 79 per cent in 1976~77.
Thereafter, it has declined to 72 per cent in the
subsequent years. The both sets of these results suggest
that the growth of yield has tended to become the major
source of growth of output as the green rewolution has
tended to mature in the country over the years. The
anmial rates of growth of output have ranged from 4 to 21
per cent compared to the overall growth performance of the
econony as Measured by the growth of GNF which is around
3 = 35 per cent per anrum, Thus, the growth performance
of the foodgrains subsector of Indian agriculture is quite
heartening.

5¢2¢3+ Beglonal Cconony

The snmual rates of growth of output of foodgrains
in North=ZSast India, both negative and positive, have been
consistently lower than the corresponding national rates of
growthe The output of foodgrains in the regional econony
has declined in four as against three years in the national
economy. But the three years of decline coincide with the
three years of national declines It implies that the
adverse growth performance in the regional and national
econonies has occurred simul taneously. Similarly the years
of good perfomance in the two economies also colncide.
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It implies that the adverse or fawourable
weather conditions have tended to spread widely over the
country rather than having been locally or regionally
confineds In the later case, the disaster wanagement is
relatively easy and less complicated.

In all the four years of negative growth performance
of the regional economy, the contribution of both area and
yield to output has been negative. The negative contribu=-
tion of yield has been consistently bigher than the negative
contribution of the area. But the relative negative share of
yield has tended t0 decline through tires. In two out of the
three years of positive growth of output, the contribution
of areal growth has also been negativees In these years, the
growth of yield has corpletely swamped the impact of decline
of area under foodgrains upon their output though the rate
of growth uf output has been pulled down by the negative
areal growth. Only in one year the growth of both yield and
area have contributed positively % the growth of output
and their relative shares have also been, more or less equal
But on the whole, the growth process has been dominated by
the changes in the productivity of land in the North-Eastern
Regione Or the rate of growth of yield has tended to
increase in magnitude through time, notwithstanding its
negative or positive dimuon of change. OUbviously, lLike
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the Indian econormy, the growth of output of foodgrain in
Northe=East India has hinged rainly upon the growth of
yield.

5e2+4s Apupachal iradesh

Within North-Zast, the performance of constituent
state economies has been quite varieds The growth of
output in Arunachal Fradesh has been negative in two of
the seven years. Two of the five years of postive growth
are the years when both the regional and national economies
have recorded negative growths Thus, in these two years
the state econory has performed contrary to the regional
and national trends. The positive growth, owever, des
not show systematic trend in so0 far as the acceleration and
decelaration of the rates have tended to alternate consise-
tently. The positive growth rate has ranged from 4.5 to
25.4 per cent. Three of these five years are actually the
years of high performance. The contributions of acreage
growth and yield growth have also tended % vary. In same
years, acreage growth has dminated the growth of output
mumcm:;nmnn:mto‘
the years. nmzbn.a-mw;ctym whereas
positive growth of area has swemped the negative growth of
yield in 1974=75. But in 1978-79 even 20 per cent growth
of yleld has been completely swamped by negative growth of



area. bBut on the whole, it seems that the contribution
of growth of area has tended to fall through tirmes In
fact, its contribution of 26.31 per cent in 1973 has
come down to 0.19 per cent in 1978 whereas the contribu=-
tion of yleld to the growth of output has tended to rise
from 10 per cent to 82 per cent during the same periods
Besides the contribution of the growth of yield in
Arunachal FPradesh is higher than its contribution in the
regional economy, It is heartening to note that a
relatively rerote and inaccessible state like Arunachal
Pradesh, has jJoined the national quest of agricul tural
developrent in right earnest.

525 u

The growth performance of Assam seems to have
pulled down the regional average. Its pomm also
seems t be contrary to both the regional and national
trends. It has recorded negative growth of output in five
out of seven years. In three of these five years, both
the yield and acreage have grown negativelye In other tw
years, the negative growth of yleld has swasped the positive
acreage growthe But in 1977, negative growth of area has
diluted the impact of positive growth of yield upon the
growth of outputs On the whole, tum:’;;;u of yield appears



to have dminated the negative growth of outpute The
contribution of yield to negative growth of output
ranges from 67 to 100 per cent except in 1978 when 1it's
contribution is only 8 per cents lHowever, there is no
definite trend as positive growth of output is accounted
largely by the growth of area in 1975 and solely by the
growth of yield in 1977.

5¢2.6. Emipur

The economy of Manipur also records negative
growth of output in three yearse The positive growth of
output in 1975 is nominal while in other years are the
years of high performance. liegative growth of output has
been caused by the negative growth of both area and
yielde In two years of negative growth of output, as much
as 72 to 86 per cent of overall growth is accounted by the
Zﬁ%ﬂ‘:& of yields But in 1978, 1ts contribution is only
21 per cent of the overall negative growth of output. The
growth of yield in 1975 has swarped the negative growth of
area though negative acreage growth has reduced the rate
of growth of output to half of the growth of yields In all
other years, the output has bemnefitted from the growth of
both acreage amnd ylelds DLuring the years of positive
growth of output, the contribution of yleld to the growth
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of output has ranged frox 54 to rore than 100 per cent.
Thus, the growth of output has consistently been dominated
by the growth of yleld and its share has tended t rise
over the years. Like Arunachal Fradesh, Fanipur also
seers to have benefited from trickle down effects of the
green rewolution.

5¢247. Yeghalays

Feghal aya records negative growth of output in
two years. In the last year both area and yield have grown
negatively md 70 per cent of the overall negative growth
is accounted by the negative growth of area. But in 1974,
the negative growth of output is accounted solely by the
negative growth of yield which has swamped by positive
acreage growth completely. In 1973, the positive acreage
growth has, however, been swarped by negative growth of
yields In the rest of the years, both the positive growth
of yield and area have contributed positively to the growth
of output. The positive growth of yield has contributed
as much as 67 to 85 per cent of the overall growth of outpute
Thus, the green rewolution gppears to have reached the
portals of Feghalayan econory alsoe The contribution of
growth of yield to the growth of output has been increasing
through time.



5e2.8. Eizorm

1976 is the only year of positive growth in
Fizoram economy. It is, however, the positive acreage
growth which has not only neutralised the negative growth
of yield but it has also made output grow positive at a
high rate of 40.8 per cente In the rest of the years,
the output has grown negatively. In two of these years,
both area and yield have grown negatively. In four out of
seven years, the growth performance has been dominated by
the growth of yield, while the growth of area has dominated
it in other years. Thus, negative growth of Assam and
Fizorar together accounts for the relatively low growth
performance of the regional econonye.

Se2.9¢ HNagaland

Nagalend shows negative growth of output only in
1977 when the negative acreage growth has swarped the posi-
tive growth of yields In 1973, the positive growth of area
has swarped the nominal decline in the yield, whereas in
1977 the negative growth of area has been swarped by the
positive growth of yields In the rest of the years, both
area and yield have contributed positively to the growth of
outpute But the contribution of growth of yield has



consistently been larger than the corresponding
contribution of the growth of area. The growth of yield
accounts for 56 to more than 100 per cent of the total
growth of output during these years.

530 Zripurs

CGutput has grown negatively in Tripura in three
years. In 1979 the negative contribution of both area mdveld
makes output grow negative, though 70 per cent of it is
accounted by the negative contribution of acreage growthe
As against this, the negative growth of output in 1974 and
1976 is due to the negative growth of yield which has also
swamped the postive acreage growthe But in 1977 and 1978,
the yield growth has swarped the negative acreage growthe
On the whole, the growth of yield has dominated the growth
processe. Its contribution to growth of output ranges from
88 per cent to more than 100 per cent of the overall positive
rate of growth of output. Thus, except Assar and Fizoram,
all the states of the regilon have recorded impressive gains
in the yield of foodgrains. Mizorar and Assax together
have pulled down the region below the national average. Thus
these results furnish empirical evidence % support the view
that the green rewolution process has perculated to the
North-Zastern Regione



5e3+1s Iotal Cergals

Foodgrain is a corposite crop group which
consists of cereals and pulsess It is important t see
the growth performance of these crops = a composite whole
as well as its individual componentse It is because of
the fact that the major break-through in yield has been
achieved mainly in the case of wheat and paddy. In case
of other crop groups either high yielding variety seeds
have not been ewlved so far or ewlved varieties have mot
been as susccessful as those of wheat and paddy. These
coupled with the changes in the relative prices that have
occurred under the combined impact of market forces and
the agricultural price policies pursued by t he governrent
have made the cultivation of the cereals relatively attrac~
tive. Grouping of the cereals with the pulses under food-
grains may, therefore, conceal the extent of success
achieved in case of cereals. Therefore, we have analysed
the growth performance of cereals and pulses separately.

5e3+2« Indis

The output of cereals has changed negatively in
four of the seven years. In three of these years, namely,
1574, 1976, 1979, negative contributions of both yield and
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area have made output grow negatively. hereas the
negative contribution of yield to negative growth of
mu%uomz}wmto:tuum.u
rises to 7w84 per cent in 1576 and 1979, respectively.
But in 1973, the negative growth of area has not only
neutralised the positive growth of yield but it has also
made the output decline at as high a rate as 46 per cent.
Thus the contribution of area to negative growth of
output is more than 100 per cent in 1973 and 76 per cent
in 1974, Thus, the negative growth of output has been
doninated by the negative contributions of areal growth.
But in the subsequent years the contributions of changes
in yield have tended t© acquire greater weight. In 1978,
the output has grown at a rate of 4.62 per cent while the
output grown has occurred at as high a rate as 14.7 per
cent in 1977 md 20,25 per cent in 1975. The contribution
of the growth of yield has been many times rore than that
of areal growthe In fact, 71 to 80 per cent of the rate
of growth of output is explained by the rate of growth of
yields Thus on the whole the growth process seens to have
been dominated by changes in yield which has tended to
acquire greater weight through time.



72

5e¢3¢3« lorth-Cast Indla

In two of the four years namely 1974 and 1976
of negative growth of output, the positive areal growth
has been subsumed by the negative growth of yield, whereas
. in the other two years namely 197 and 1979 the negative
growth of both area and yield have made output grow
negatively, though in these years also the contribution of
yield is much greater than that of areas Thus in all
these four years the dominant proportion of the negative
growth of output is accounted by the negative growth of
yields As against this, the positive growth of yield has
corpletely swarped the negative growth of area in 1973 and
1977 But in 1975, the contributions of yield and areal t
positive growth of output are alrost eguale Thus, in six
out of seven years both the magnitude and the direction of
the growth of ocutput are determined decisively by the
magnitude and the direction of the growth of yield in the
NMQOWM&WIM

5+3+4s Apunachal radesh

The output of cereals has changed negatively only
in 1979 in Arunachal | radesh, which is due to negative
growth of area, though the two third of the negative areal
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growth has been neutralised by the positive growth of
yields It is only in 1978 that the growth of output is
dominated by the growth of yield which accounts for 82
per cent of overall growthe In 1977, the contribution of
yield o overall growth is only 49 per cents But in all
other years the growth of area has dominated the growth
process, which accounts for 85 per cent to more than 100
per cent of overall growth of output. Thus, the process
of green revolution on this evidence of the growth of yield
appears to have gathered momentum in Arunachal i radesh since
197677,

5635 u

As against this, the output in Assar has grown
positively only in 1975 and 1977. In 1975 only 37 per cent
of the growth of output is accounted by the growth of yield,
whereas the yield accounts for the entire overall growth of
output, as it has also neutralised the negative growth of
area in 1977. In 1973, 1978, 1975 both area and yleld have
grown negatively though the contribution of yield to the
negative growth of output is cuch more than that of area.
In 1974 and 1976 the negative growth of yield not only
neutralises positive areal growth but it also makes output
grow negatively.



74

‘ Thus, in Assax both the magnitude and direction
of the growth performance have been determined by the
changes in yield which has been falling alrmost consis=-
tantly. It needs an indepth study to find the causes of
the negative growth of yields The plausible reason mgy be
that the continuous rises in the relative prices of cereals
mist have raised the profitability of the cultivation of
these crops which might have induced farmers to switch area
from other cereal crops even though the agro-climatic
conditions might have not suited the crops like wheat and/
or the additional acreage might have been of extremely poor
quality which may account for consistent falls in the yield.
But the decreases in yields must have been more than
compensated by relative price differentials.

5¢3.6. Kgalour

Like the national economy the Manipur ecomomy
has also recorded negative growth in 1576, 1978 and 1979
and this is the consequence of the negative growth of both
yield and areas In two of these three namely 1976 and
1979 the decline in yield contributes 71 to 86 per cent of
the total fall in output, whereas in 1978 its contribution
is only 21 per cents In 1975 the positive growth of yield
not only neutralised negative growth of area but it makes
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output grows In 1974, the contributions of the growth
of both yield and area are alrost equal, 48.91 and 48.4
per cent respectively, while in 1973 mnd 1977 the growth
of yield contributes from 70 to 78 per cent of the total
growth of output. Thus, on the whole, both the magnitudes
and the directions of the growth process are dwinated by
the growth of yield in Manipur.

5¢3.7. Yeghalaa

Output of cereals in Feghalaya has changed
negatively only in 1974 and 1979 In the last year, the
negative growth of output is accounted by the negative
growth of both yield and area, but the fall in yield accounts
for only 25 per cent decline in outputs As against this in
1974, the negative growth of yield has not only neutralised
the positive growth of area but it has also made output
grow negatively. In the years of positive growth performance
it is the areal growth in 1973 which has mot only neutralised
the negative growth of yield but it has also made output
grow positively. In the remaining years from 1975 to 1978
the positive growth performance is due to the positive growth
of both yield and area. But the contributions of yield ®
the growth of output rangesfrom 55 to 86 per cent. However,
the changes in the relative shares of yield in output growth
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does not show any definite trend as it tends to increase
from 77 # 86 per cent then, it falls in the next year and
increases again in the subsequent year. But like
Arunachal FPradesh and Manipur, Feghalaya, also seems to
have joined the national race for agricultural growthe

5.3.8. Bizoran

The growth performance of Fizoram is negative in
all but one year. In 1974 and 1978 both area and yield
contribute negatively © the negative growth performance,
while in 1973 and 1979 the negative changes in yield have
swarped the positive areal growth completelye But in 1975
and 1977 the negative growth of area has made output grow
negativelye The only year in which output has grown
positively is 1976, when areal growth at nearly a rate of
82 per cent has corpletely awarped the negative growth of
yields Though it is difficult to derive any regular tempo=
ral pattern yet it seers that the drastic decreases in the
yield have been rainly responsible for the negative growth
performance of the states It is interesting to note that
the output has grown positively in 1976 when the regional
and the national ecomories have performed negatively.



5¢3+9 lagaland

Nagaland shows negative growth in 1977 which is
entirely due to the negative growth of areas The area
has decreased at a rate which is more than twice the rate
of increase of yilelds As against this, in 1973 the growth
of output is accounted entirely by the areal growth which
has swarped the negative growth of yields But in 1974 it
is just the reverse. The entire growth of output is
accounted solely by the growth of yield while area does mot
contribute at alle In all other years the growth of yield
has dowinated the growth process by and large. The
contribution of yleld to growth ranges fror 32 % 94 per
cent of the total.

50440, m

The negative growth of output in 1974 and 1976
is accounted entirely by the negative growth of yield;
whereas in the last year the negative changes both in area
and yield maoke output grow negatively in Tripura. In the
rest of the years, output has grown positively and the
growth process has been dominated by the growth of yield
whose contributions range from 89 to 100 per cent of the
total.
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These results lead strong erpirical evidence
% support the view that Tripura, Nagaland and Arunachal
Fradesh have been encorpassed and engulfed by the green
revolution wave originating from the North=iest India.
Fanipur and Feghalaya have mot been left untoucheds Another
interesting point to be noted is that the regional econony
and its constituent units, except Mizoram and Assam, have
been adversely affected in the same years by droughts and
floods sirultaneously with the other sub-component of the
national ecomomy. But issam and Fizoram have shown the
growth performances which are contrary to the national as
well as the regional trends.

Se4e1« Intal Iulses
S5.4.2. Ingdia

The output of pulses has changed negatively in
1976 and 1979 and the decreases both in area and yield
agcount for it, though the relative contribution of yield
is larger than that of areas In all the yeqrs except one
of positive growth performance, the growth of cutput Nhas
been dominated by the growth of yield, its contribution
ranges from 57 to 79 per cent of the total growthe These
results are at variance with the popular belief that the
breakthrough in yield is confined to the cereal crops alone.
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However, the rates of growth of yield are relatively
moderates

Se4e3. Horih-Zastemn Segion

The North=Eastern Region records negative growth
in 1974, 1975 and 1979. In 1975 and 1979 both area and
yield contribute negatively t the negative growth of
ougputs But in 1974 positive growth of area is completely
swarped by the negative growth of yield., FHowever, the
acreage growth ererges as the major source of the growth of
outpute Its contribution ranges from 62 to almost 100 per
cent. The farmers of the region may have been induced t
switch aver from other crops 0 pulses by the relatively
attractive prices. Under the irpact of relative shortages,
the prices of pulses might have grown more rapidly than the
prices of cereals during the postegreen rewolution pefiod.
This must have enabled the national and the regional
econony to bridge some of the gap arising from the slower
grovwth of yield of pulses in the country through changes to
the acreage under this crop group. Output has grown
positively only in 1976, 1977 and 1978 and in two of these
years, the growth process has been dminated by the growth
of yield whose contribution to the growth of output ranges
from 36 to 70 percent. During the years of negative growth



periormances also, it is the negative growth of yield which
has swamped the acreage growthe Thus, the regional growth
process in case of pulses has been dominated by the changes
in the yield.

Seliehhe Aggam

The output of pulses in Assar has increased only
in 1976, 1972 and 1978, and the contributions of yield
range from 11 to 70 per cent of the total growth of outpute
But in 1977 the output growth is accounted solely by the
areal growthe The negative growth performance has also been
drinated by the declines in yield.

Sehe5. Eanizux

The output of pulses in Fanipur has grown positively
only in 1974 and 1977 and the contributions of the yield
ranges from 55 to rore than 100 per cent. Greater proportions
of the negative growth of output are, however, accounted by
the negative growth 0f area.

5e4e6e Lgghalaya

Meghalays shows the positive growth of output in
four years. In two of these years the changes in yield
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account for the entire growth of output, whereas in one

of these years, its contribution is as high as 70 per cent.
But in 1979 yield contributes negatively to the growth of

outputs In 1576 entire negative growth is accounted by the
negative contribution of yield, whereas the contribution of
yield to the total decline in output in 1973 is oaly 40 per
cent of the total.

5+b47. Fizorsm

In Fizoram, the output has increased in 19575 and
1978 and it has decreased in one year. But in 1975 and 1976
changes in output are accounted solely by the change in yield.
But the growth of yield accounts only for 10 per cent of over-
all growth of output in 1978,

Se4e8. Nagaland
Nagal and shows positive growth in three out of four

years and the acreage growth contributes the major proportion

of total growth of output. Its contribution ranges fromw 45 to
89 pef cent. But the decline in 1977 is entirely due t a fall
in the yield:s It may be noted that the pulses sppear t have
gained popularity arong the farmers of Feghalaya, Fizoram and
Nagaland only in recent years. But the cultivation does not

seer to be an anmual affair regularly as these crops have not



been cultivated in quite a few years of the periocd
covered by the study. This is especially so in case of
lagaland and Fizoram

S5e8e9. m

Tripura shows positive growth of output in first
four years of the study.

In 1974 and 1976 productivity growth contributes
frox 53 to rore than 100 per cent of the total growth of
outputs In the other two years, the growth of output is
doninated by the areal growth whose contribution ranges
from 67 to rore than 100 per cents The negative growth
process has also been dominated by the declines in the yield
in two of these three years.

Thus, it is not correct to suppose that the
productivities of the pulses have rermained stagnant during
the postegreen rewolution periods The lorth-Eastern Region
md its constituent units except Assam have also recorded
productivity gains to some extent in the cultivation of
pulses also. ;
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5¢5.0. Eive Major 01l Seeds

Like pulses, oilseeds are also supposed to have
suffered in terms of popularity and profitability in the
post=green rewvolution period; due to non-ewolution of high
yielding variety seeds comparable to the high yielding
variety seeds of cereals. But the consequent shortages
have brought their importance to the fore and the rove-
pents of the relative prices appear to have restored the
parity in their terms of trade. These aspects may, however,
be looked into greater details only if a detailed study is
taken up.

5«5+1« Ingdia

The Indian ecomomy shows positive growth in four
out of the seven years. Interestingly, in three of these
four years, the growth of output has been based only on the
gowth of yield which accounts for 73 to 100 per cent of the
total growth of output. But its contribution in 1978 is
only 13 per cent of the total. Zven in the years of negative
growth of output, the major share is accounted by the
declines in the yield.



5¢5+2. lorth-Zastemn Sconomy

The regional ecornory has also recorded positive
growth of output in four out of seven years; and in three
of these years, the growth has been dorinated by the
growth of yields It accounts for 58 to 79 per cent of the
total growth whereas in the last year, its share is only 3
per cent of the total growth of outpute In the years of
negative growth performance, major share is only accounted
mainly by the negative changes in the ylelds of the oil
seeds.

5e5e3« Asse

Assam's growth peformance in the field of oil
seeds is similar to that of the regional ecomony. In three
of the four years of positive growth, the major proportion
is accbunted by the growth of yield which ranges from 48
85 per cent of the total, whereas in the last year, its
share declines to only 35 per cents The negative growth of
output is also accounted mainly by the falls in productivity
of land. However, Assar's growth perforrance in this field
is not inferior to that of the regional economy.



5e5.4. Fanipur

Fanipur shows positive growth only in two out
of five years in which oil seeds have been cultivated,
and in both the years, the contribution of yield is
relatively small which ranges from 4.6 to 25 per cent of
the total growthe The negative growth is also dominated
by the declines in acreages. Thus, Manipur's performance
is at variance with the national and regional economies.
Changes in acreages under oil seeds might have been caused
by the rovements of the relative prices and/or inpropriate-
ness of the available technology to agro-climatic
conditions of the state or both.

5e5.5. Feghalays

Feghal aya shows negative growth in one out of
six years in which oil seeds have been grown. One of these
five years is the year of zero growth, acreage growth has
been neutralised by the decline in productivity. In the
remaining two years, however, the declines in yield have
been swaprped by the areal growthe It is only in 1976 that
the growth of output is accounted entirely by the growth of
yields Thus, like Assam, the output growth of oil loot
in Feghalaya has also been based on the growth of area
under them.
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ittractiveness of the relative prices might
have persuaded the farmers to take up the cultivation
of oil seeds.

5e5+6s Mizopem

In Fizoram, the cultivation of the oil seeds

has been given up in the later half of the period covered
by the study. In the first half of the period, the last
year is the year of zero growth which has been preceeded
by a year of high growth which is accounted entirely by
the growth of yields In the years of negative growth, the
declines in yleld have contributed the major proportion ofo
masyative of output

the growthy, This may be due 0 inappropriateness of or
unsuitability of agro=climatic conditions.

5¢57« Haggland

In 1975 and 1976 of the four years (1974, 1975,
1976, 1979) in which the crop have been grown are zero
growth years in both the years negative growth of yield has
neutralised the areal growthe Out of three years of the
positive growth, the yield has swasped the negative growth
of area in 1978 whereas in 1977 area contributes 82 per
cent to the growth of outpute In 1972-73 both yleld and
area contributes almost equally to the growth of output.
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These results @ not mark any definite pattern. It seenms
that the state is still in experirental stage.

5e5.8. m

Iripura has, however, recorded positive growth
in five out of seven years. The growth rate is zero in
1976 when productivity growth has been neutralised by the
decreases in areas In three of these four years, the growth
rate has been dominated by the growth of area whose contrie
bution ranges frorm 61 to more than 100 per cents Only in
1974 and 1977 growth of output is affected mainly by the
growth of ylelds when its contributions range from 72 ®
more than 100 per cent. Tripura seerms to have recorded the
best growth performance in the region.

5¢5+9. Conclusion

These results show that the green rewolution =
process has persulated to all the states of North-tast
India except Fizoram and issame The major thrust to the
growth of output is provided by the growth of yield of foodgwin
cereals and pulses. But the growth of output of oil seeds
has been based Mainly on the growth of areas The relative
profitabllity of these crops vight have persuaded the



farrers of the re:lon except irunachal Fradesh, navely
Agsam, Tripura, Manipur, leghal 3ya, Fizoras and hegalwnd
o addpt the cultivation of oil seeds, but either the
inxgppropriatensas of the techmology to these states or
the unsuitability of agro=clizatic conditions sppear to
have harpered the expansion of cultivation of these cropse

The years of negative growth are easily identi-
fiable with the adversed weather conditions in the national
as well as the regional econoPy which have naturally made
productivity decline sharplye An interesting trend that
appears in the regional ecorory is the mvensnt of the
green rewlution process towards maturity in so far as the
gowth of outjut has been sustained zore by the productivity
growth than bty i{ncreases in area and the contribution of
yield has tended to rise through timee 5But the validation
of this inference requires the study of a mach longer
period than that covered by the studye OUnce the data for
eighty’s . become avallable, teating of this hypothesis may
becore feasible.

liotes

Table Noe3eAs 3.B, 3.C and 3.0 are reported the actual and
estimated growth rates and tlair‘xz values of foodgrains,
cereals, pulses and five major oil seeds respectively.



Table Noele Ay 4eBy 4eCy and 44D are reported the relative
shares or contributions of area and yleld to the overall
growth of output of above four major crop groups,
respectively.

Table NoeSeds 5485 54Cy 54Dy report the snmual growth rates
of production, area and yield of foodgrains, cereals, pulses
and five major oil seeds. 5 -

Shri Frakash has found that the price nuibuzv
has succeeded in maintaining the parity between the prices
of foodgrains and non=foodgrain crops in the Indian econony
which has obviated the need of adjustments in the alloca=
tion of area between these two broad crop groups over as
long a period as three  decades. The area allocated to two
crop groups has all along remained in the ratio of 411,
See Irakash, 3. "Econometric Fodelling of Frice Formation
Frocesses In Indian Economy : A Study of FlexFix Frice
Dichotory in Input=Cutput Framework, Light International
Sentersuce on Input-cutout Iechalouess Augists 1986¢ Tupm.



Resume and Conclusions




. The present study has been taken up to test
the following hypotheses about the agricultural develop-

ment experience of north~eastern economy.

1. The green revolution process has been
diffused widely through space and the north-eastern economy
has also been benefitted from this process of diffusion.

2+ The inter-regional inequalities of agricultural
development have declined temporarily.

3« Inter-regional inequalities have also fallen
in the process of the diffusion and percolation of the

developmental process from more to less developed areas.

All the above three hypotheses have been tested by
means of the evaluation of the growth of yield and area
and their respective shares in the overall growth of

output./

The major findings of the study are as follows:

1+ The gap between the growth of output of food-
grains in the regional economy of North-East India and the
national economy has tended to increase. The growth o}\
output of foodgrains in the regional economy has been
sustained by the growth of output in Arunachal Pradesh,

v
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- Fanipur, Veghslaya, Nagaland and Tripura. But the
negative growth of output in Assap and Mizrae has pulled
the regional average below the national average. The
dominance of Assam in the region has been delited by the
differential growth performances.

2. VWhereas the growth of yield has sustained the
growth of national osutput, the growth of regional output
has been sustained mainly by the acreage growth, /
despite the fact that rates of growth of yield in
Arunachal !radesh, Manipur, Nagaland and Tripura have been
greater than the rate of growth of yield in the national
econonye. The sluggish performance of the regional yield
is, however, the consequence of its negative growth of yield
in Mizorem and Assame This has pushed the regional growth
below the national average.

3« Within the region, all the states, except
Mizoram and issam, have recorded satisfactory growth of
output though there are considerable inter-regional inequa=
lities in their growth performances. The growth of output
Bays however, be attributed largely to the growth of the
productivity of land.
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4e Intra-regional inequalities of production of
foodgrains have tended to be mitigated in so far as the
doninance of the Aissamese economy in the region has been
diluteds

A heartening feature revesled by these results is
that the green rewvolution process seems to have seeped from
the national to ¢ he reglonal ecomory and within the region
even %0 remote and difficult areas like Arunachal Fradesh,
Nagaland, Fanipur and Tripura. mmmmu/
these states is much better than that of the national
economy despite the negative growth of area under these crops
in Manipur, Nagaland and Tripurse

The North=Zastern region, taken as a whole, has
lagged behind the national econmomy in the growth of output
and yield in case of cereals. But the negative growth
refformances of Assom and Mizorsm have pulled down the
regional peformance level. This has enhanced the clevage
between the regional and the national ecomomies.

However, the differential growth performances of
the states have reduced the intrae-regional inequalities and
the dominance of Assam and Tripura has been reduced to some
extent.
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The growth of yield has played the significant /
role in the growth process of all the states of North=

Zastern region except Assae and Fizoram.

The movements of relative prices in fawour of /
cereals might have facilitated the change in the cropping
patterns in favour of the cereals.

The pulses appear to have emerged as a fawurite
Crop group in the region as is evident from the growth of
area under them. Attractive prices seem to have pushed up
the profitability of their cultivation, yield declines
notwithstanding. The negative growth of output of pulses,
in the regional economy, is accounted by the negative
growth of yield of Assam, Manipur snd Mizoram, But in case
of pulses, Mizoram's growth performance is not bads The
growth of output of Fizorar is accounted solely by the
growth of area.

The oilseeds have also gained in popularity and a
major proportion of output growth may be accounted by the
growth of area. The relative profitability of these crops
might have persuaded the farvers of the region, except
Arunachal Fradesh, to adopt the cultivation of oilseeds,
but either the impropriateness of the technology to these
states or the unsuitability of agro-climatic conditions
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appear t have harpered the expansion of cultivation of
these crops.

~These results show that the green rewlution
process has perculated to all the states of North-Zast
India except iAssam and Mizoram. The negative growth of
output in Mizoram is accompanied by the negative growth of
both area and yields But the negative growth of Assem
is accounted solely by the negative growth of yields To
understand these results all that one can say is that the
Assam's area is less fertile than that of other states, or
the area is asgro=climatically less suitable for these crops
or modern technology has not moved to Assam. But in our
view, more plausible interpretation will be that the attrao-
tiveness of the relative prices of these crop groups might
have persuaded the farmers to bring additional area under
these crops though either the agro-climatic conditions may
not suit their cultivation or the transferred acreage nay be
less fertiles But the falling yield is more than compensated
by rising relatively prices.,
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Table 1 ¢ Trend Rsate

-

or Production, irea zand Yield for Different Crop Groups (in percentage)

i 0 i | 1

i Trend Growth Rate | Trend Growth Rate | Trend Growth Rate | Trend Growth Rzte

i Total roodgrains s Total Cereals 34 Total Pulses E Five Major Cil Seeds

1 T T 1

H b H b ' b : b

) 1 1 1

1 1 - +

i P A ) 4 : P A Y H P A Y : P A p 4

: o : & 1
India 1.34  0.25 1.08 3.20 228 1.19% 0.10 0.24 -0.13 0.69 0«14 0.36
N.E. India 0.22 0.38 «=0.15 0.21 0e36 -0e15 =015  0.80% -0.96% 1.63 1.56% .07
:indhra 5."-]-99* 3042* 2007* 5035* 3.43* 1092* = e - - - -
Pradesh
Assam -003 Oo‘{+3 "0073 "9.29 00[4'3 '0.73 —0074 0045 -1019 1.44 1-64"‘" -0196
Manipur 1.27 -0.04  1.31 1026 =035 1.38 =2.98% =2,27% -0.68 =2.399 =2.13 =1.48
Meghalaya 1.42% 0.51% 0.91% 3.40%  0.50%  ,90%  3,91% 1.15 2.60 3,00% 2.33% 0.057
I":izoram '6.41* -0018 -6023* "6.49* "0023 "6022* 803‘3 170697 -9057 "4.68 '1098 -2055
Nagaland 3.48% -@.52% L4,00% 3.45% ~-0.75 L, 2% 3¢ 24 3.04 0197 10.29 =3.22 13.51
Tripura 2.04 -@.20 2.24 2,04 -8.25 2¢27 534 3.67 1«21 2.88 0.86 2.01

17030:

F, Ay, Y stands for Procduction, 4irea and Yield, respectively.
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Table 2.A : Proportionate Share of Proudction (P), Areza (i) and Yield (Y) of Foodgrains

States 1872=73 1973=T74 1974=75 1975=756 1976-77 1977-78 1578=-79 1S75-30
P 0.03055 0.02966 0.03058 0.02847 0.02959 0.02812 0.02536 0.02565%
N.Z. India . A 0.02530 C.02438 0.02567 0.02722 0.02743 0.02652  0.02578 0.02585
Y 1.2165 1.21645 119175 1. 10487 1.07829 1.06605 0.S8434 1.05809
P 0,01702 0.01672 0.02588 0.02659 0.02909 0.,03376 0.,03761 0.03514
Arunachal A 0.01%19 0.02019 0.02751 0.03054 0.03116 0.03501 0.03592 0.02577
Pradesh ¥ C.33875 0.82803 0.94257 0.85906 0.93361 0.96384 1.04672 1. 38060
P 0.78428 0.959%48 0.6927S 0.69979 0.68564 0.63982 0.68812 0.69051
Aissam A 0.746449 0.72504 0.72125 0.73260 0.72407 0,72637 0.73488 0.74567
Y 1.05359 0.96521 0.9602%9 0.95424 0.,94709 0.,94957 0.93633 0.S2573
P 0.05708 0.08650 0.09844 0.087287 0.08706 0.08036 0.03164 0.08255
Fanipur A 0.05857 0.06051 0.,06309 0.05882 0.05652 0.05843 0.0521% 0.05476
Y 1.09806 1,42942 156008 1.49569 1.54149 154615 1.56362 154467
P 0.03934 0.04024 0.,04072 0.03927 0.04332 0.04178 0.04502 0.04937
Meghalaya A 0.03736 0.03932 0.03980 0,03726 0.03703 0.03303 0.03381 0.03991
Y 1.05359 1.02386 1.02851 1.03452 117013 1.0S895 1.15905 123581
P 0.02396 0.02052 0.01474 0.,01303 0.01921 0.01483 0.00834 .00439
Mizoram A 0.02461 0.02512 0.01949 0.01625 0.02853 0.02342 0.01933 0.021587
X 0.97371 0.8170¢ 0.75662 0.80153 0.87427 0.63273 0.43141 C«31755
P 0.01758 0.01828 0.01982 0.02572 0.02842 0.02359 0.02631 0.03032
Nagaland A 0.02995 0.03183 0.3178 0.03051 0.,03026 0.,02670 0.025676 0.02349
Y 0.58746 0.57455 0.62322 0.84276 0.93983 0.89%14 0.89264 1.06459
P 0.08074 0.11724 0.10781 0.,10829 0.10725 0, 10547 0.11303 C.10408
Tripura A 0.029230 0.097¢S8 0.09735 0.,092%1 0.08243 0.038203 0.09211 0.08418
Y 0.65824 1.19682 1.105%1 1.16587 1. 16079 1. 14653 1.22664 10235681
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Table ZoB

Proportionate Share of Production (F), Area (4) and Yield (Y) of total Cereals

1978-79

States 1972=73  1973=74  1974=75 1975=76 1S976=77  1977~78 1979-80
P 0.01709 0.03225 0.03347 0.031506 0.03134 0.,03064 0.02752 0.02839
N.E. India A 0.,015042 0.,02885 (0.03025 0.03082 0.032157 0.03134 0,03043 0,02940
Y 1+13657 1011754 1.10584 1.02209 0.97462 0.97818 0.90483 0.96643
P 0.01731 0.01802 0.02628 0.,02332 0.03059 0.03422 0.03818 0.036766
Arunachal A 0.,01885 0.020S46 0.02847 0.031597 0.03261 0.03632 0.037286 0.02763
Pradesh Y 0.87090 0.860824 0.92323 0.82211 0.S9375 0.94145 1.02432 1.33053
P 0.78165 0469657 0.69041 0.69813 0.70592 0.68844 0.68577 0.68807
Assanm A 0.73778 0.72014 0.71593 0.72874 0.7289%4 0.72282 0.73024 0.74135
Y 1.05958 0.96784 0.96510 0.895855 0.57292 0.95167 0.93876 0.92842
P 0.05805 0,08710 0.,09897 0.03340 0.09085 0.09085 0.,0823 0.083450
Manipur A 0.053%25 0.06025 0.06325 0.05800 0.0574 0.05884 0.05249 0.,05382
Y 1.07646  1.445832 1.5653 148306 158229 154354 156712  1.54842
P 0.035683 0.04062 0.,041019 0.08547 0.04527 0.,04206 0,04519 0.04956
Meghalaya A 0.03314 0.04028 0.040586 0.03376 0.03828 0.03896 0.,03977 0.04081
Y 1.03%72 1.00877 1.01097 1.C1879 118229 1.07899 1.13619 1421368
P 0.02457 0,02087 0.01494 0.,01314 0.02017 0.,01500 0.00838 0.00690
Mizoram A 0.02547 0.,02806 0,02019 0.01397 0.02973 0.02417 0.01975 0.02220
Y 0.95631 0.801169 0.73978 0.78853 0.07813 0.62082 0.42412 0.31053
P 0.01747S 0.0179834 0.0134617 0.0254518 0.0289%952 0.0230144 0.0260106 0.03004
Nagel and A 0.0301529 0.03173% 0.0315076 0.0303144 0.0302472 0.0243803 0.0263272 0.02809
Y 0.578947 0.5672514 0.0141575 0.8402255 0.958333 0.9247211 0.987354 1.06342
P 0.00148 0411834 0.108886 0.10%8156 0.111953 0.10632 0.11415 0.10522
Y 0.64945 1.18226 1.08973 1.13507 1.17813 113104  1.21206 1.22316
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Table ZOC .

Proportionate share of Production (P), Area (4) and Yield (Y) of total Pulses

1972=73  1973=74  1974=T5 1875=-76  1976=77 1977-78 1978=79  1575-80

P 0.00423 0.00511 0.00468 0.00328 0.00403% 0.,00883 0.00415 0.00448

NeEes Incia A 0.00511 0.00473 0.00509 0.00436 0.00485 0.00499 0.00502 0.00553
b 1.00654 1.07963 0.91868 0.75235 0.83198 0.76817 0.81359 0,56567

P 0.93S3 0.87476 0.84435 0.83178 0.81223 0.83007 0.83794 0.83164

Asgam A 0.53518 0.85740 0.86378 C.84831 0.84022 0.85349 0.85821 0.85358
: 1.00411 1.02168 0.57608 0.53005 0.96594 0.97187 0.97852 0.97561

P - 0.05088 0.06357 0.05374 0.04804 0.05011 0.03755 0.03354

Manipur A - 0.0676% 0.05877 0.05337 0.05117 0.04940 0.04395 0.04409
X - 0.75271 1.10766  1.00748 0453517 1.01279 0.85442 0.87317

P 0.01537 0.01701 0021322 0.02336 0.01565 0.0217S 0.0335% C.03354

Meghalzya A 0.01525 0.01354 0.01336 0.01404 0.01346 0.01278 0.01327 0.01747
Y 1428337 1.30152 1.5956S  1.65334  1.45985 1.59847  2.53699 2.20732

P 0.02348 0.03718 0.04264 0.045873 0.06114 0.05011 0.04545 0.04665

Nagal and A 0.02333 0.0343S 0.03473 0.03552 0.04129 0.03918 0.03814 0.03827
Y 0.98563 1.08458  1.22727 1.27530 148175  1.27877 119332 1.21951

P - - .00085 0.004857 0.00218 0.00218 0.00593 0.00609

Mizoram A - - 0.0008¢ 0.00375 0.00359 0.00341 0.0082% 0.00332
Y - - 0.23923 0.37407 0.60827 0.63939 0.7159S 0.73171

P 0.01781 0.02153 0.02559 0.03872 0.05677 0.04575 0.03553 0.03854

Y 0.68378 0.77007 1.00239 0.50274 1.12895 1411765 1.03819 1.00734
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Table 2.D : Proportionate share of Production (P), Area (4) and Yield (Y) of Five Mzjor

Oil Seeds
States 1872=73 1973=74 1974=T75 1975=-76 1976=77 1977-78 1878=7S 1979=80
P 0.01153 0.01187 0.00971 0.,00815 0.01019 0.01013 0.01148 0.01458
N.Ee India A 0,01285 0.01274 0.01312 0.01318 0.01329 0.01422 0.01459 0.01630
Y 0486039 065314 0.74128 0461905 0672917 071282 0.78571 0.89474
P 0.51035 0.92674 0.86111 0.87376 0.85839 0.83486 0.87978 0.88%64
Assem A 0.90832 0.51514 0.88694 0.89232 0.89494 0490905 0.92546 0.,92886
Y 0.98349 1,01311 0.5702S 0.97767 0.55844 0.97362 0.85022 0.857S8
Manipur A - 0.02157 0403508  0.02094 0.02361 0.01599 0.00S91 0.01159.
Y - 1.00661  1.30693 1.00463 1.11429 0.55923 0.84632 0.87363
P 0.04167 0.02759 0.03986 0.04455 0,05388 0.05044 0,04287 0.04365
Meghalaya 4 0.02988 0.02845 003216 0.03539 -0.03539 0.03473 0.03318 0.03294
X 1.44103 0.S7004 1.23762 1.25806 157403 145084 129221 1425420
P 0.01010 0.00856 0.01087 0.01114 0.01128 0.01097 0.04939 0.04669
Nagal and A 0.01002 0.01016 0.00875 0.01047 0.,01060 0.01097 0.00474 0.,00659
Y 0.96986 0684259 1.11386 1.006458 1.06234 104149  3.74604  6.,07749
P 0.01515 0.00666 0.00804 0,00866 ©.00877 - - -
Mizoram A  0,00909 0,00609 0.,00634 0.,00648 0.,00627 - - -
Y  1.66509 1.09176 095287 1.38462  1.39740 - - -
P 0.02273 0.02379 0.03623 0.04084 0.04135 0.03838 0.02891 0.02717
Tripura A 0,02871 0.03201 0.02572 0.01047 0.01060 0.01099 0.02671 0.02735
Y 0491557 0474345 1421782 1.18610 1436104 1.25695 1.08225 1413579
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Table 3.A :

Sstimated and Actual Rates of Growth of

Cut-put in total Foodgrains and theirX2-Values

States 1972=73 1973=74 1874=75 1975-76 18975=77 1877=78 1978=79

11 TIngis RE 7.8088  =L,5755> = 20.4319  =-8.2811 13+ 3906 4,3001  -18.0456 0.0203378
RA T:8723 -L,5227 21.2450 -8.1527 13.7091 Le3472 =17.4765

K. mmata 3 1538 DNy 158k Teidah 8.06%0  3.8936 13,033 ~0-0152288

irunachal RE  0.0419  48.4032 1642925 L4581 23,9385 48778 =10.3050 _, cox0o

Pradesh R4 =0,1923077 52.2138 15.9494 L,4760 2543519 L.8333 -16.6137

issem 0 IR R 2iEZs ssh teNaR 1139935 -o.o0sgssz

vempur 3 S5i8K INEET 8882 3%y il IWdnt  LBaRT osmorme

negnataya 5§ 38381 02 Bl B 43 LinG LisiRg o-mes

Mizoram N2 D128 -3hal2 1 ARY B0, IIeRR R0 Bld. 6.2010013

Negalend X 23938 Eiarhi  Leiiies s v 25k 5 0133662

Tripure Ay O00bes  —oiiold 120 2ifhos  oi3dhs  o.osas 5019065 0.2387383

NeBs: RE stands for Estimated Growth Rate; RA for Actual Growth Rate.
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Out=Fut in total Cereals zand theirix;Z-values

Table 3.3 : Zstimzated and ictual Rates of Growth of
States 1872=73 197374 1974=75 1875=76 1C76~77 1977=-78 1878=79 2
All India RE =44,4071 -5.1356 15.4551 -7.5494 1442347 L,5563 =16.,502 =0.0425047
RA =46,1708 -5.1185 20,2453 ~-7.5830 14,9574 4,6181 -16.0712 |
N.E. Tndia RE 1.5684 -1.5088 12.7705 -7+ 7941 12-0722 -5.1115 -13.8792 -0.00117081
SRR = R.:'x 1.61”4’4 -105363 1301941 "800647 1200905 -600374 -13.L'-029 *
iArunachzal RE 5.7432 41,7875 1645727 44581 23.9385 4,8778 =10.5059 ~3.3568347
Pradesh RA 5.,7692 43,6364 15.9494 L4e4760 2543919 L.,8333 ~-16.6137 - .
. RE "'90 6381 "'203729 13-9686 -604223 807901 -604026 "13.'/4-654 - ~ o
ApER RA  =0.4L51  =2.4077  1L.4606  ~6.6178  8.82898 =6,4002 -13.1135 ~0+0020911
f : L“ "-{'802739 1105429 101174 "5.5602 1109919 -1503792 —120493 - &
S RA 52,4656 11.8842 1.1092  -5.5186  12.2097 =1k.3792 -12.2050 O+3091051
Meghalaya 24 40268  -0.6545  B8.9213  5.4356  4.1657  0.9492  -5.0370 0+003276
5a RE =-12.668 -31.6679 1172 59.3935 =16.0677 =54.4006 =26.,983 ,
T\ { & & ~ = 09
S RL -12.9781 =29.5133  -0.4i54  L1.1533 -16.5403 ~47.5285 -28.6232 2018347
X 3 RE 407174 508419 [4707752 [—.'06627 'r905963 600792 O . —
e gad s RA  4.5714 6.557h  48.03L2  L.7344  -11.0254 6.1958 o  ~0.m5975
Mo Tﬂ 910L23 -90826 130378 '5."4-956 605383 008816 -210122 z4/
BT R 96.48078 -9.810 13.4739  -5.7081 8.4535 0.8852 -20,1808 O-231432k
Ne.B.: RE stands for Zstimated Growth Rate; RA for ictual Growth Rzate.
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Table 3.C @

SDstimated and Actual Rates of Growth of Cut~Put in total Pulses and their f)('_z-values

States 1972=-73 197374 1974~75 1875=-76 197677 1877-78 1878-7S 2

.+, - RE  2.0915. 0.5723 28,1729 =13.3305 5275 1.8567 -33.3038 s4,5
All India = ap  (.2906 0.06695  30.2111 =12.8708  5.3788 1.7582  =31.2857 20141345
" : RE  0.2856  =7.9737 -8.9646 6.8009  0.5198 9.8868 -2.4797
BBy Insin g4 0 -8.2192  -B.7420  7.0093  0.2183  10.2397  -2.5692 04631723
2 R.E —bo8L"1 "1102705 "9-7842 308176 207692 11.1881 _303086 5 o)k 7R
SHA RL =-6.875  -11.405k  =-10.1010 LoaOLh  2.4154 11,2861 -5.3015 0+1528786
- RE - 01.4254  =06.379L  =L,4554  L,3451 =18,2167 0 _ -
e RA - 19.23077 ~25.80645 -L.3L78  L.5L55  =17.3913 0 HRanian
Keghalaya R4 =10,00 111111 0 -10.000  11.1111 70,00 11,7647
o RE - - 400 ~50.000 0 170 0 542941176
Fizoram RA - = 400 ~50. 000 0 200 0
Nagaland RE 56.165667 542316 0 36,6622 =-17.8982 0 0 0. 387554

RA 58.3333 542632 0 L0 =17.8571 0 0

[y IO R—E 21cl+21‘/"' 210254 33-2712 4703257 "20.1047 "4062""‘1"’ —500575 s
e RA 22,2202  18.1818  30.76923 52.3418 ~19.2308  -4.7619  -5.00  1+2859061
N.B.: RE stands for Estimated Growth Rate; RA for ictual Growth Rate.
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Cut-Put of Five Major Oil Seeds and their 9¢.2 values

Table 3.D : Estimated and ictual Rates of Growth of

States 1972=73 1973=74 1874=75 1875-75 1876=77 1877=-78 1978=79 e
avias 5 MGES I3EDs %ok RilST  widdy elm  Iisistss 0-043Ts2
ne Inste R 0% 15020 Chiiss 1236 1LY Amies  o.crad 0-022959
- nOR0EG ne @8 BaE R edE N comiw
T N D oRem R BaE BBEE Bl o reseew
regnalaya I IDTE INRE SRS Bk 2B Y o o.owmm
Hizoran R Cinedds Rishw g TR . . ~3.9500997
same B OBPY 3 P 0 0% RE O § w
Tripura nOReER BB OB 0 il Il 35BL resmswor

N.B«.: RE stands for Estimated Growth Rate; RA for ictual Growth Rate.
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Table 4.4 ¢

Relative shares of Growth of Area (4) zand Yield (Y) to the Overall Growth of Output
of Total Foodgrains

States 1972=73 197374 1974=75 1975=76 1976=T7 1977-78 1978=79
B Y 0.21855 =0.07792 0.68518 =0.65031 0.72139 0.71540 =0.806064
N ™ Ind‘ a A -O 007107 "0046061 0048756 -0072124 -0010669 -0027674 —0045956
. -5 Y 1.8176 - 1044348 O.4828% =1.67478 111911 =0.72666 =0.57823
Arunzchal A =26,31999 04713194  1.22445 0.89509 0.44803 0.19255 =1.83865
A s o A =0.28722 =0.03880 0.56714 =0431938 =0.06307 =0.91667 =0.36349
Sasa Y =0.71911 =1.11197 0.40143 =1.29148 1.06766 =0.07843 =0.67285
R A 1.30691 =3.08333 0.21297 0.13534 0.43230 0.276596 =0,70309
ghas el Y =0e29412 =4.,04166  0.77175  0.85338  0.74347  0.67376 =0.301031
Mizor'am A -0015179 -0074285 -5107727 1 099190[4h "'1- 119807 "'O 039970 -00186794
Y =1.12789 =0.32455 =56.,90909 0.54588 =0.139073 =0.738207 =1.131003
A 1.06759  0.093703 0.04349  0.43038 =1.42531 =0.455696 0 '
Nagaland Y =0.09012  0.90323  0.939289 0.55515  0.490308  1.47L469 0
P A 0,06277 =0.01028 0.10457 =0.50368 =0.20767 =1.81176 =0.70448
e i Y  0.88425 1.00719  0.88144  1.33445 1.22843 ° 2483529 =0.34279
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Table 4.B : Relative shares of Growth of Area (4) zand Yield (Y) to the Overall Growth of Out-

put of Totzal Cereals

States 1872=73 197374 1974=~75 1975-76 1976~77 1977-78 1978-79
Tndia A =1.04073 =0.75515 023297 =0.29947 0.17804 0.27706 =0.18855
Y =0.07824 =0.23121 0.72902 =0.70976 0.79564 0.70779 =0.83821
*=e X 117391  =1.45455 0.46096 =1.212159 0.99835 =0.73841 =0.56642
Arunachel A 0.87695 0.84601 1024201 0489509 0.448208 0415255 =1.84865
‘lssam A. -Oo 28571 "'O 005339 0059474 ‘003021 1 -0.096263 "Oo 1 "O [ 37147
) Y -0.73439 "1.04564 0037137 "1025529 1009173 "’009 -0.65599
M ns it A 0.216695- 0.484007 =0.42342 =0.14674 0.20557 =0.81885 =0.31122
P Y 0.70326 0.489057 1443243 =0.862319 0.776413 =0.20923 =0.711712
A 130769 =2.67857 0.211883 0413419 0.42206 0.410526 =0.761905
Meghalaya Y =0.2853%36 =3,62500 0.77354 0.86397 054916 0.631579 =0.25397
T A =0.151772 =0.74348 =25.86957 1.98737 =1.122596 =0.413844 -0,18763
. Y ~=1.12789 =0.,32572 =28.41304 =0.54440 =0.156831" =0.730696 =1.125959
I A 1.070022 0 0.055174  0.369979 ~1.60925 0.655395 0
ag Y =0.,037197 0.8%0244 0.,939621 0.615222 =-0.73889 0.323672 0
P A 0.,061671 =~0.,007143 0,068785 =0.43433 =0.,16589 =1.6854 =0.71259
i Y  0.88588 ~-1.005184 0.923534 =1.3957S57 1.17829 2.67416  =0433399
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Table 4.C ¢

Relative shares of growth of

of Total Pulses

Area (4) znd Yield (Y) to the Overall Growth of Output

States 1872=73 197374 1974-75 1975=76 1976=77 1977-78 1978=79
Tndi A 41.32829 =85.57143 04365111 =0.466977 0.416357 0368364 =0.25759

Saas Y -34.1363 79.42357  0.567362 =0.568765 0.565056 0.670455 =0.80665
N.T. India A 5624 -0.164034 =0.56064 0.6148356 2445000 0,26660  =0.128405
o . Y =5.338 =1.133557 -0.46553 04355207 =22.13636 0.659922 0.836576
—— A =0.45530  =0.18433 =0.65347  0.7379%  2.913223 0.291408 =0.263636
- Y "O 053482 -1'17206 003155”2 00113586 "'1 076859 00698849 -O 0739391"'
- . A - -0 0783234 -40096\’:‘95 O 0038463 "00[4'95687 0]
Fenipur Y - 2.173502 =3.8258% =1.0258 0.569231 0.552041 0
> A =0.625 0 0 0 0 0.095286. 2.657313
Meghalaya Y =0.400 1.0054 0 -1.004 0.37534  1.001143 =1.263605
i A - - 0 0 0.75 0 | 0
Mizoram Y - ‘a 1 -1 0.10 0 0

A 089214795 0.5000 0 0.44876 0 0 0

Nagal znd Y  0.0714897  0.LCL2G7 0 0.46775  =1.002396 0 0
s’ A 0.66652 0035534 1.12303 0.361730 =0.743109 =0,87605 0
Tripura Y 0, 29748 1.983498 =0,32637 0.53230 =0,30265 0.096639 =1.012
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Table 4,D :

Relative shares of

lajor Oil Seeds

Growth of

Area (&) and Yield (Y) to the Overzll Growth of Five

e Y

States 1972=73 197374 1974=75 1975=76 1976=77 1977-78 1978=-7S
Tndia A 0.16363 =0,32270 =0.122196 =0.16358 0.24983 0.877604 =0,337997
; 4 0.798556 =1.33243 0.901671 120062 0.72532 0.132813 =0.7010309
N.E. Tndia A" 0.160245 =0.20123 =0,92562 =2.774194 0.381386 0.344476 0.673136
i Y OO793272 -101L7703 -00103336 "306011-8387 00581516 00611331 00309599
P— A 0.118552 =0.03%179 =1.683574 =1.25826 0.39924 0.470554 0.63394
: Y 0.84725 =1.027612 =0.52000 =2.13805 0.56261 0.47821 0.351179
- A - 0.790317 =0.759072 0.708457 =0.857186 =0.960235 0
» Y - 0.046503 =0.421643 0.252019 =0.20282 =0.06301 0
= i A  =0.305281 1.25514 0.83338 0 1.00896 1432 0
Meghalaya Y =1.25578 =0.251632 0.154015 1.00463 =0,02439 =1.32 0
A 0.4208 0 05 4,76 0.8181818 =0.1642 0
Nagaland Y 0.5512 . 0 -4,6700 -4,66 0.17642 2453761 0
A =0,7058 -0.22156 0 0 - - -
Mizorem Y =0.41805 =1.18856  1.1235  =3.58 - - ¥
T . .A. 0960504 -001555 10311 -8070 0026237 "0027384 1049845
Eipurs Y 0. 28002. 1.1265 -0.285 9.62 0.72442  =0.75153  =0.4944
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Table 5.4 : Anmal Growth Rates of Production (P), Yield (Y) and Area (A) of Foodgrains in

Percentage

States 1872=73 1873=74 1874=75 1975=76 1976=77 1977-78 1978=79
P 7.8723 -L4.6227 2142450 =841527 1347091 L3472 =17 4765
India Y 1.7220 -0,3528 145631 -52980 10.8501 3.1282 - 14,0800
A £5,0868 -4,3167 5.8638 -2.9845 2.5405 1.1719 ~3.8556
P 145906 -1.8527 12.8607 -4 e5221 8.0620 -5.8936 ‘ =-13.233%
Nozo Indla Y 107890 "203857 502118 "7057&3 900249 "'402816 -706541
A ~0.1133 0.7552 642057 3¢ 2004 ~0.3619 =1.06324 -6.0756
— P ~0.1923 522156 -  15.9484 L4720 2543919 L.8333 -16.6137
P psdag b ¥ -5.0171 1141545 ~342337 04484 125556 3.9487 20.0379
== A 5.0590 372392 19.5322 4.,0118 11.3829 0.92%91 ~-30.5439
P ~-3.4748 =2.5530 14,0007 -5.4533 8.7213 =6.1254 -12.9328
Assem Y ~5,8138 - =2.8835 545204 ~803333 09,3099 =5.6112 -3.7049
.':‘1. -207223 O 02279 7 99393 200579 "'O 05466 -O.LI-SOLI- "'1+ 06963
P 53.9564 119181 0.8652 =-5+50397 121508 =14.9751 =12+1201
Manipur Y 325558 6+5369 1.8277 =L ,74L35 ¢3539 =3.2000 ~-8.7730
A 15,0348 50348 ~0.217S =-0.7720 2.48%6 =12.1457 -3,0866
P 345101 -0,4803 8.8456 543215 442105 104141 =L ,8473
Meghalaya Y ~11516  =1.5417 5.8317 Le5412 31250 0.9524 =1.4579
A 51127 1.483C 1.8034 0.7177 18211 0.3338 -3.4082
P -12.9781 =29.3564 ~0.2222 L047572 =16.6139 =47.0588 -28+3154
Mizoram Y =14.6417  =9.6107 1245188  =22.2488 203077 =34.7368  =32.0277
A 149737 =21.8065 =11.3851 811518 =18.6023 =18.8131 542877

Nagaland ¥ =0 95164 5.88214- 4306273 3-0717 4.3040 L}o 6561 0

A 61622 0.6109 2.0243 238309 =12.5000 =1.4396 0
P 95-0668 "’9 07279 1305769 -5 04409 6-2642 008536 "'20.1005
Tripura Y 84,9462 -3 ,8007 115705 =T79759 7 «6354 2.4066 -5.8882
A 6.0319 0.0892 1.4210 2.7370 -1,3003 =1.5424 -14.1645
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Table 5.B : Anrual Growth Rates of Production (P), Yield (Y) 2nd Area (i) of Total Cereals in
Percentage
States 1872=73 1973=74 1974=75 1975=76 1976=77 1977=78 1978=79
P -4601408 "501185 2002453 "705829 1406574 406181 "1600712
India Y 366117 -+ =1+1983 1447735 ~-543794 11.6751 3.2727 =13.4683
A =48,0188 =-3.9377 L.72%2 -2.2703 2.6096 1.2836 -3.0337
P 1.6144 =-1+5363 131941 -8.0647 12.0968 -6.0374 =13.4029
N.E. India b 1.8868 =-242417 6.0818 -9. 7744 12,0833 -4.4609 -75875
A -0.3184 0.7329 6.6387 1.8803 -0,0061 -1.6505 -5.2917
l.runachal P 5 07692 4306364 15 09494 4014‘759 2503919 L|~08333 "'160 6137
pon o Y 0.6842 54,8698 ~342397 Oe4libly 12.5556 3.9487 20.0379
A 5.0590 36+9181 19.8124 4,0117 . 11.3829 0.9291 =30.5439
P =045 =2.4077 14,4606 -6.5178 B.8269 - =6.4002 =13.1135
ASS&D Y "‘6'9353 "205176 503719 "‘804314 906359 "'5.7617 "8 06010
P 52.4656 11.8842 1.1092 -545186 12.2097 =14.9577 =12.2050
Manipur Y 369004 567951 145924 =4, 7649 9.4799 -3+1269 =-8.6903
Meghalaya Y ~-1¢1461 -2.0289 6.9033 4.7048 2.2907 0.6029 =-1.2842
A 5.2724 1.5025 18914 0.7264 1.7628 0.3937 -3.8431
P =12.9781 =29.5133 -0 44454 41.1633 =16.,6403 =47.5285 =28.6232
Mizoram Y =14.08417 =9.7324 13.0728 =22.4076 2.6114  =34,7305 =32.3395
A 19737 =21.9355 =11.9008 818011 =18.6791 =19 6701 53712
P 4.5714 65574 48,0342 Lo,734L =11.0254 61958 0
Negaland Y -0.1715 5.8419 454+1299 2.9083 841522 2.1001 0
Tripura Y 54740 -0.8928 1244428 ~7.S739 7 «6039 243829 =5+7416
A 59490 ! 0.0668 0.S352 2.4818 -1.0655 -1.5013 =14.3804




e
a
e
=

rowth Rates of Production (P), Yield (Y) and irea (i) of Total Pulses

in Percentage
States 1872=73 1973=T4 1974=T75 1575=76 1976=77 1977-78 1578=739
A P 0.2906 0.0669 3062111 =12.8708 543739 17582 =31.2857
Indiza 4 -S.9156 65574 17 41429 =73171 30364 1.1788  =25.2427
A 12,0071 -5.39851 11.0300 -5.0138 2.2386 00,6779 -8.0611
P 0 -8.2192  =8.7420 7.0083 0.2183 10.2397 =2.5692
N.E. India Y -5+3388 -9+ 3275 -4,0669 2.4938 -4.8062 71611 -241479
A 56244 13538 -4,8276 43071 543859 27257 0.3317
P =5.8750 =-11.4084 =10.1010 L LoLL 24194 11.2861 -3.3019
Assan Y =3.6805  =13.3758  =3.1863 0.5083  =L.2321 7.8947  =2.4390
4 -3.1600 241053 -6.5975 3.3113 7.0513 3.2934 -0.85656
P - 12.2308 -25 8065 -4,3478 45455 =17 3213 0
Manipur 4 - 334294  =12.742%5 =4 4554 2.5807 =~9+3959 0
A - =12.0000 =13.5364 0 1. 7544 -8.6207 0
P - 10,0000 111111 0 - 10,0000 111111 70,0000 11.7647
Meghal aya Y -4 ,0000 111667 0 -10.0450 441007 70,0800 =14.8636
P - - 400 -50 0 200 0
Mizoran 4 - - 400 -50 O 20 0
A - - 0 0 0 150 0
P 5843333 542532 0 L0.0000 =17.8571 0 0
Nagzland 4 L .1667 2. 5000 0 187135 =17 «3582 0 0]
52.0000 2.6316 0 17 «S487 0 0 0
P 222222 18.1318 30,7696  52.9412 =19.2308 -4 47619 -5.00
Tripura Y 6. 6066 18,0282 ~13.6038 28.1768 -545139 -0.4576 =5.0575
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Table 5.D :

Anmizl Growth Rates of Production (P), Yield (Y) and Area (4) of five Major 0Oil

Seeds, in percentage

~

States 1972=73 1973-74 1974=75 1575=76 1976~77 1977-78 1978=-79
_ P 29,0932 -3,6663 161965 =20.9457 14 .8937 348429 =13.5756
India Y 232258 -1 ,8866 19.4485 =18 8940 10.7955 0.5128 -0.5238
A 4 5796 1.2116 -2.06453 =2+5629 3.7204 303666 -1 5862
P 32,7020 =21.2179  =2.4155 =1.2376 142857 176535 9.7856
NeEe India ' 2509433 -240314'46 -002L¥75 -404665 803117 1007914 3.0303
A 52406 4,2683 -2.2417 3.4397 5.4458 6.0786 645919
P 35,0902 =26.7967 -0.9818 =2.9745 17 .8102 169765 11.0169
Assam Y 29.7302 =27.5416 0.5102 -5.3452 10,0271 8.1281 3.8724
A L,1643 1.,0549 -1.0484 37430 7.1082 79539 6.9832
P - LL2.8572 =5542632 2345284 =3303333 =35.7143 0
Manipur Y - 20,5479 =23.2555 5.9259 -6.7599 -202500 0
A ke 350,0000 =41.6667 16.6667 =2845714  =34.2857 0
P =12.1212 13.7931 9.0909 19. 4444 69767 0 0
Meghal aya Y —15.2209 -3.4749 1 OLFOOO 19’5266 -001650 -103223 0
A 347037 178571 75758 0 7.0423 1.3158 0]
P "41 06667 -28 05714 L‘O 0000 0 - e o
Mizoram Y =17.4221 =33.9623 44,9351 =3.5842 - - -
A =29.4118 843333 0 0 - - -
P 12.5000 0 0 0 111111 3300000 0
Nagal and Y 608884 0 ""-1-06700 —4.6600 1 09600 83704100 0
P 39.8889 20,0000 10.0000 0 6.0605 =11.4286 32258
A 23.5294 -3.1746 13.1148 -8.6957 15873 =-3+1250 4 .8387
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