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ROWTH AND INSTABILITY IN-GJJARAT AGRICULTURE

P.S. George‘and Krishna Kumar

Indian Institute of Management, Ahmedabad

I INTRODUCT ION

The agricultural development strategy followed in India
during the various Five Year Plans laid emphasized on achieving
growth and stability in agricultural production and equity
in distribution of gains from increased production, However,
it was pointed out by S.R, Sen, -]-3/ C.Hs Hanumantha RaO"Z/
and others that the measures adopted for achieving growth
in agricultural production through extension of area under
crops and intensive use of inputs, especially for high
yi_qlding varie.f:'ies (HYV) have often-esulted in increasing
fhe sannual fluctuations in production, Mist of the empirical
evidence available on growth and instability in agriculture
are based on its performance duri’ga the fifties and sixtiesi.
Though the HYVs pa“rticularly of wheat, has been introduced
during the sixties, it might have been too early to judge
their impact of the new varieties based on the experience
during the sixties alone., This paper summerizes the
findings of a study based on the performance of growth and

inshabili-qk‘of Qujarat agriculture during 1953.54 to 1977.78,

1/ Hanumantha Rio, C.H., "Technologigal Change and Distribution

of Gaing in Indian %%ggltum', The Macmillon Company of
Il'ﬂia Ltd., Delhi, . ’

%/ Sen, S.R., 'Growth and Instability in Indian fgriculture’,
Address delivered at the Twentieth Annwal Conference of the

Indian Society of Agricultural Statistics, January, 10-12,
1967,

* Presently he is Professor, Institute of Mahagement in
Government, Trivandrum, Kerala.
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Section II axplains the methodolagy FollouédLin‘obtaining
the growth rats, coafficienf of variation and also the sffsct
of component element . on autput growth of rdif'f‘arent crops.,
Sectiun I11 analyses tha'grouth rates and coefficient of varia-
tion in area, production, and productivity of important major
crops and the affect of arsa and productivity on crop output,
Section IV deals with the contribution of sach componsent .
alamanﬁ viz., arsa, yield, interactian, and cropping pattarh
to crop output through decomposition anaiysis. Sgction V
discusses ébnut the factors responsible for increasing produs
ctivity, The last section contains the summary.
The relevant -data of area, production and yleld of Cujarat
gtate for this.analysia were collected Ffum official sources. ¥
11 METHOBOLOGY
The agricultural output lavel in aigiuen year is haauilj
influenced by waather conditions aad it is SAEBtimas considered
important to remova the 1nfluengetbf weather before analyeing
tha grbuth rafas. Acuempts to make adjustments in the produc-—
tion levels to incorporats wsather condltions have, in genaral,
remained either unsuccessful or at best partially successfuyl.
In the absancs of a satisfactory method of nbtaining production
levels adjusted for weather.changes, it was pcnsidared that the

3/ Area, Priduction, and ylald psr hsctare of Important food and
nan-Ffood cropg in Gujarat Stat3(1949§50 to 1978-79} published

fram Department of Agriculture, Gujarat State, Almadabad-6



years of peak output represcnted best production condition in

terms of weathcr, A comparison on outputs botween the major

" pedks was expected to give an idea of output growth adjusted
for weather changes between the two periods, Agricultural
output lewvels in Qujarat between 1953.54 to 1977-78 indicated
two major peaks during 1961-62 and 1970-71, Using these two
peak periods, the entire period was divided into three sub
periods which could be roughly approximated to three decades,
GROWTH RATE

The compound growth rate of each crop and for each period

was worked by fitting exponential function with the help of -

last square Technidues,

Preference for exponential function over linear function
has two important reasonse I) In agriculture time series data,
the output does not show a constant change ovef the year, This

et
is because the factors affecting output of crops such as raine

fall, temperatur;, all inputs, pri-.ces‘ etc,, generally show
change in constant ratio, which i;-; 2 charac¢teristic of an
exponential function, Secondly' the use of logarithms function
equalize the ﬁnpo::tance of fluctuations in regard to their
relatde rather than in regard to their absolute deviation
from the trén’d-. Hence _the following exponential equation is

used,



Whers Y = repregser-s dependent variable
2 = reprasents constant
b = reprasents coefficient of
regression (growth parameser)
t = represents time pariod
Compound growth rate ro= (antilog b =1) X 100

CUEFFICIENT OF VARIATION

Fluctuations in area, prodw tivity and ocutput ara maasurad hy the
coefficient of variation, Deviation of observed values for each ysar
from the trend value, and the overall mean For the period were used for
computing the cosfficiant of uarlatlon.- Hots 1t may be noted that
deviation from trend valus, instead of from the mean value, was used
to make correction for the trend movements, -

DECOWOSITION ANALYSIS =

Hare, the growth-of agricultural output was analysed to note the
relative contribution of - ~ifferent companent elements like area, yield,
interaction, (between area growth & yield growth) angd cropping pattern

to the growth of crop output. The following additive model suggested

by Minhas ang Veidyanathan ﬁ/was used, This analysis was carried out for

&/ Minhas, B,S, aQQ\Uaidyanathan,-ﬂ. "Growth of Czop Qutput in Indias
1951=54 to 195881 -‘Q? Analysis of Componant Elemants" Joyrngl of
t Indian Suciety af Agricultyral St tistics, Vol,XVII No, 2,
December 1965, ppe230~52,



all the three Sub periods separately to have comparative idea of the

change in the effect of -each component

¥here

Pt - Po = (Kt-do) T Wi Cio Yio
4
+ AtY #i Cio { Yit - Yio)
«
+ atg W vio (Cit - Cio)
®

+ Aty Wi (Cit-Cio) (yit -—Yio)}
<

Pt = Production at "t' periocd

Po = Production at ‘o' period

At = Area at 't' period

fio, = frea at "o! period

Yit = Yield of ith crop at 't’ period

Yio = Yield of ith crop at ‘o' period

Git = Crop pattern of ith crop at 't' period
Cio = Crop pattern<f ith crop at 'o' period

Wi = Weight derived form the prices of *i'th crop

{Average farm harvest price of each period}

Further, to analyse the effect of each component element on each

crop output growth the followiﬁg deooﬁposition model was wsad,

Where

Ai

Yi

i

TPl 13AM Iya¥i sakiAvl
n_ = n + n +

PN, x Y FALYi
.

Total increase/ decrease in area in the 'i'th period of given
cTop '

Total increase/decrease in yield in the 'i'th period of given
crop



Pi = Totzl Increase/decrsase in output in the "i'th pe riod
of a given crop
= Magan of area
= Maan of Yields

B = Maaon of autput

The. above model doeg not explain contribution of cropping pattern to

the output growth,
IIT GROWTH RATE AMD COEFFICIENT DF VARIATION
3.1 OUTPUT GROWTH

Table 1 gives the compared rates of growth of cropped arsea, output
and productivity of major crops during the three periods 195354 to 1961-62,_
1961-62 to 1970-71, and 1970-71 to 1977-78, Rice, whsat, sugareans, cotton
and tobacco were the only crops which had positive growth rates in outﬁut
during all the three periodss Among these.$ive-commodities the growth
rate in output of rice and tobacco declinod batwesn the first and sscond
periods and then increased between second and third‘periodb While produce-
tivity per acre of both rice and tobaccof?ﬁoued continuous growth rate
of increass during thwese peoriods, the fall in output can be explained by
the fall in growth rates of area undsr these crops. The grouwth

rate in output of wheat incrcased form 1,94% in the first period to
¢



11,23% in the second period and then declined to 6,04% in

_ the third period., The high growth rate in wheat output

during the sixties had been the simultaneous offoct of
increased growth rates of cropped area and productivity,

Though the growth rate in cropped area of wheat continued

to increzse during the seventies, the fall in the growth
rate of productivity has resulted in a fall in the growth

rate of wheat output, The growth rates in the output pf sugar-
cane and cotton declined continuously over the three periods,
and in both these cases a fall in the growth rate in cropped

ared accounted for the decline in the growth rate of output,

Total pulses and other cereals had a nsgative growth
rate in output during all the three pg£39g§. The growth rate
in area of pulses remained negative during all threo periocds
and that of other cereals romained negative during the first
and third periods, In both these cdves the groﬁth rate in
productivity remained negative duriﬁg the first two periods

(195354 to 1961-62 ani 1961-62 to 1970-71) with a positive

growth rate in the third pericd (1970.71 to 1977.78),

The growth rates in the output of bajri, total coreals,
and total foodgrains romained negative during the first and
third periodsy, with a positive rate of growth during the
second period. In ail these three cases, the growth rétes in

area indicated exactly the same pattern as the growth rates



Table 1+ Qrowth Rates of Cropped Area, Output, and Productivity
pex Crepped Area
- et o T
195354 1961.62 7071 5354 6162 7071 53.54 6162 7071
- to to to to to to to to. to
196162 197071 77-78 61-62 7071 77.718 6162 70-71 7778
Rice 1,83 1,58 21,40 2,76 0,69 2,54 0,92 2,31 4,48
Whest -0,51 3.86 4,19 1,94 11,23 6,04 2,44 7,08 1,78
Jowar <197 20,25 2,45 3,43 2,06 3,50 1,48 2,30 5,42
Bajra 5,78 5,02 4,80 2,90 11,74 .5.,39 3,07 6,52 -1.11
Maize 1,44 2,27 0,81 3,81 0,11 .11,44 2,34.2,38 11.87
Other cereals .5,64 0,38 0,48 5,80 .2.21 .7.63 0,172,688 2,04
Total cereals -2,80 2,12 2,26 ..o.;;-r | 576 0,46 2,55 3,56 1,85
Pulses ~0,34 1,30 1,43 0,50 2,58 1,15 .0,16.1,30 0,25
Total Fooci- e )
grains 2,59 1,78 -2,19 5,59 5,24 0,49 2,05 3,40 1,73
Sugareane 11,22 8,09 4,10 10,16 8,76 3,99 -0.9 0,53 0,27
Groundnut 14,53 —2,92 0.21 - 16,36 0,68 4.72 1,59 2.63 4,9
Oilseeds 10,18  .2,47 0,10 4,26 0,35 4,71 3,59 2,19 4,54
Cotton 2,44 - .0,17 1,88 2,45 2,16 0,25 0 2,39 1,62
Tabacco 5,50 0,2k 0.81. 750 2,84 3,14 1,89 2,59 3,47

.



3,2

in output, eventhough the growth rates in productivity remained
positive in all cases, except for bajri dwring the third period.
The growth rates in cutput of groundnut and tttal oilseeds
indicated a trend opposite to that of bajri, total cereals
and total foodgrains wit? positive growtﬁ”rates dﬁring the
first and the third periods and negative growth rate during
the second period, While the productivityof groundnut and
oilseeds remained positive during all the three periods, the
negative growth rate in <utput guring tho seconl puerici was the
result of 2 negative growth rate in thé crop.ed arca,

Jowar had a nevative growth rate in output during the
first period and positive rates of growth during the second
and third periods, The rate of growth in jowasr output was
mainly influenced by the rate of growth in its productivity,

o _
The rate of growth in output of maize indicated the opposite
pattern of jo;ar output, with a possitive growth rate during
the first period and negative growth rates in the second and
third periods, Here again, the changes in the ¢growth rate

of maize outputxwas inf luenced by changes in rate of growth

of its productivity.

FLUCTUAT IONS 1IN QUTPU’I

The estimated values of the coefficient of variation

are available in Table 2.
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An analysis of the fluctuations in autput over the thres
periods indicated that the annual fluctuations in output showed
an increasing tendsncy for rica, whaat, jowar, total creals,
pulses, tatal foodgrains, groundnut, and oilsaads. In all
thesa cases the coefficisnts of variation in output during
1970~71 to 1977-78 wers higher than the cosfficients of
uériation during 1953-54 to 1961-62 and the coefficients for
1961-62 to 1970-71, The caefficiant of variation in the output of
sugercane increased betwsen the first and sscond periods, and
daclined betwson the second and their pariods, For baijri,
maize,.and tobacca, tho coefficieﬁts of variation increasad
between thse second and third periods. The coeffigients of -
variation in the output of othar cerealé4gﬁd—cotton showed a
declining tendency over tha three psriods.

" An analysis of the coefficients of variation in area

P
under different crops inJicated that the fluctuations in

arsa declined betd;an the first and second periods, and
incraased betwecn. b sscond and tﬁird gg:ioﬂg for rine,

wheat, bajri, maize, total cereals, pulses, total foodgrains,
groundnut, oilseeds, cotton, and tobacco, The behavisur of

the coefficients of variation for jowar and sugarcane indicatad
a reverse tendeqcy where the fluctuatiosns increassd batuween

the first and sscond periods, and decreased betwsen the second

and thirt periods, Other cereals was the wnly category where

fluctuations Iin area showed a continuous decline.
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Table 23 Coefficient of Variation In Area, Output
and Productivity

- —_--.._.._...--—_---—..——-.-._.,--——-—-—-————--u__-.... i i ey 4l Y8k, e e 1y k. e e

Cropped drea Butput Productivity
53-54 B1-62 70-71 53-54 61-62 70-71 53-54 61-62 70-71
to to to ta to to to tno to

61-62 70-71 77=78 61=62 70-71 7778 61-6270-71 77-78

Rice 5,90 2,56 6.89 23,36 23,60 31.68 21.06 22.62 22.51
Whe2t18,55 11.38 21.08 14,87 18,19 20.15 15.09 6.30  6.04
Jowar 4.60 5.59 5,46 14.34 17.88 25.75 14,52 18.95 23,42
Bajri 7.03 3.37 18.37 25.23 21.24 29.00 22.26 18;89 . 26.59
Maize 5.60 2.62 3.12 33.59 27,97 34.26 30.94 W 39,60

Other2CA4 12,354 11.97 38,43 28.63 971 20.71 16439 14.40
Cergals ‘

o

Tatal 3.58 2,27 6,90 15,16 18,86 24,92 13,64 16,73 20,97
Cersals

Pul~ 10.94 9.07 9.40 16,09 1B.15 1 9,43 9,30 12422 13.47
8338 =

——
Total 3.07 2.67 7.03 16.14 18.76 24.83 12,89 16632 20,41
Foodgrain :

égﬁ%r14.89 19,89 14.05 11&91 21.21 14.&9 5.53 % 3.4. 9.06

Groun-7.86 5,82 7.75 19.05 25,41 41,84 19.61 26422 42,36
dnut

Uit~ 5.81 5.15 6,30 18.08 25,21 29,29 18,736 25,66 40.00
Seeds ‘

gett—1l.38 2,81 B.36 19.38 7.73 6.66 17,62 6.72 13.82

Toba~ 9,65 6.14M4.32 21,00 7.1 3 15,67 21,59 7,21 4,80
cco .
~
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The fluctuations in PToductivity indicated a continunus
inerease over the three perinds for Jowar, total ceraals,
pulses, tot:l foodqrains, groundnut, and nilsseds. For
rice, thers was an incraase in the fluctuations in producti-
vity betweun the first and second and thore was = very margi-
nal changs oetwe:n the second and third periods. The annual
fluctuations in the proﬁuctiuity of bajri, maize, sugarcane,
and cotton declined butween the first and second periods, and
incruased betwecn the sscond and thric pariods, uhéat, other
cereals, and tobacoo showsd a declining tendency in the annual
fluctustions over the three parixis.

A comparision of the Fluctuationiﬂzg}arsa and productivity
during bho different periods indicate that fluctuations in
productivity per acre were greater than those in area for rico,

jowar, bajri, maize, other cereals,.hnotal ceraais, total foond-

grains, groundnut, oilsseds, and cotton, This was also true
For pulgesin thgisac;nd and third periads, and fir tobaccn
in the first and second periods, " The fluctuations in area
ware grater than those in ﬁroductiuity per acre for wheat
and sugarcane Juring all the periods, for pulses in the first
periad, an.! for tobacco in the third period,

A summagy of tho directions of change in growth rate and
fluctuations in arda, output, and pfoductiuity peT acre, given

in Table 3, provides the following conclusions,
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1)} The changes in growth ratos in output for rice, bajri,

othor careals, total coreals, total foudgrains, groundndt, sugar-
gane, ~nd cotion had beon congistont with the changes in growth
ratas of =rea, indicating that for these commoditics the oute
put changes wers mainly influcnced by changes in arca..

2) Tho chznmges in growth rates in ocutput for wheat, jowar,
maiza, pulsas, and ailspeds had been consistent with the
changes in growth rates of productivity had a predominant influenco
of tha growth rates of outputs of these commodities,

3) The change in the growth rates in output of tobacco
between the first and sacond periods was carsistent with the
change in the growth rates of aroa, Howsver, the bhange in
the growth rates of output of tobacco betuzen the second and third
neriods was consistent with the shange I the grouwth rates of praductivity,

4) The changes jn the coefficiont of variation betwsen tho
the first and sccond periads and botwecn the sseond and thiod
periods, in area, ocutput, and ﬂﬁﬂdUCtiViEYﬁar acrec of bajri,
maize, and ather cereals were in tho sanc dirsction, Howe-
evar, for jowar, total.corcals, pulses, totzl foodgrains,
groundnut, and oilsceds, the changes in the fluctuations in

S : ; . -
output wers consistont with those in sroductivitw.  Fow



At . e S g . s e A T T Y i o . ol M e g SRt ST e o S

Nature of
changas

. oy T g e T o B o e i e

increass Batwean
Pgriod I & Il
Increasas Betwean

Adgriog II & III
(+,+)

lncrease betwasn
Period I & I1
Decrease Betwson
Period 1 & I11
(+,-)

Ugcreass Uztwaen
Period I ZIl,
Increass Sotwsen
Poriaw II & III
("!*)

Table 3¢ Summary of Changes in Growth Rates and Coefficients of 14
Variakion in Area, Qutpul and Productivity

Rica Dutput Praductivity
Seowth Rage  C.V.  Growth Rate C.v. Srowth Rate C.v,
f T e e s s T D s s i "ol o s, s
Wheat . Jowar Rive- ' Rice Jzwar
wWheat Jawar Tatal Careals
Jowar Sroundnut . Pulses
Total- g
nbacc: : i
Capoals abacca Total foorgrains
Hulses Groundnut
Tstal Foadgrains Dilse=ds
braundnut
Bajri Jouvar Q Whe at ﬁég%ggﬁe uheat Rice
fgize Sur arcans Bajri ] Tat=l C:zreals
Ogher carsals Othse Cersals Tatal Foodgrains
Total Cereais Tatal Cerczals Sugarcana
Total Foodgrains Total Foodgrains Cotton
Rice Rice Rice da jri Othar Cereals Bajri
Sroundnut whaat Pulses Maize wailges Maiza
Uilseeds Bajri Oilseeds Tabacco Dilssads Sygarcans
Meize Tabhaceo Bajri Catton
Tetal Cereals Groundnut
Groundnut
Jilseeds
fokisto
Pulses

Toktal - Food-



Table-3¢  Continued)

Area Oytput droductivity
Nams of et Nyt s T T me S Some S
Changgs Growth Rata C.V, Groyth: rats : CTU' Grouwth Rate &Y
Decrease betwean , y Jowar dgher Caraals Maize .. Bher Lereals Maize ) ---UE;;E----—-_
-
Pepiod 1 & II dulsass Sugarcane Cotton

SUQarcéhe
Catton
Tobecco

Dacreass betmeEUK
Period I1 & 111
(=)

e et . S i Y e o e TR W R S W Ty e T g T T, e e s

Other Cerzals

Cotton Tobseen

o A iy R B T S g Y, Y Sy s e e Rty - - - —~——y =
- - . o —— — i o T e ! e S T —
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sugarcane and tobacco, ths output fluctuations wers consistent
with the fluctuations in =zrsa. The pattern of changes over
the thres periods in the movements of Fluctustions in area,
mutput, and productivity of rice, wheat, and.cattan has under-
gons soms changas.

5) The simultanelgs changes in growth rates and {luctua-
tion indicated that growth rates in¥output and output fluctua-
tions wors consistent for only thres commalitiss -- jowar,
tobacco and sotton, The fluctuations in arsa under rice,
groundnut and cilsesds wers influenced by the growth rates in
area. The fluctuations in productivity of jowar, bajri and
groundnut were consistent with their growth rates in producti-
vity.

.IU AGGRE fATE DECOMPIBITIMN ANALY3IS

The results of the decompositiopeanalysis afa presentad
in Taple 4. A gagsusal of table 4 reveals that among the three
sub-pariods, th? period-2 (61-62-70-71)registerad the highast
growth in output of the order of 4.70 per cent followed by
the First period {53-54-61-62) 4.00 percens, , # negative out-
put growth -0.37 pér cent was exhipited by third period
(70-71-77-78), Table further reveals that the rolative
cnntributiun ataach component alemant was verying in different

periods. Ths highest growth in outoput in sacond period was
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mainly due to th. growth of the yisld levels which accountad for
9762 per cent contribition followsd by area (5,09%).

Cropping pattern, howsver, showed a negative contribution to the
output growth during this periode In the first period, the highest
cdntfibution of $7.34 per cent to the output growth was made by the
changes in the cropping pattern, The other contributing factors
were yisld levels (27,71%) and area (14.62%) and interaction («01%).
- The pariod-3 showed negative trend in output growth, Changs 4in
cropping pattern was noted to be the principal factor affecting
cutput growths It was followyed by area and yield level respectivity,
Thus, it can be concluded that in the pariogg_?_ﬂfirst and sgcond the
s contribution of yield to output growth was in increasing order
thereafter it decreased, Contribution of Cropping patteomn to out - |
put growth was highest in the periodei, 48 the thi;é period,
howsver, the change in tha éropping pattern contributed most to
a nggative output groch.
CRIPUISE DECOMPOSITION ANALYSIS

The contributions of growth in arsa, yield and interw
action effect on each cfop output growth have important significancs
in providing an idea of the sPfect of neay technology on different Cropse

The relevant rosul®, of the @nalysis in this effect are summarised the TahloG.
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Table 41 Relative Contributions of Different Component
Elements to the agricultural Qutput Growthy
Qjarats 1953.78,

Percentage increase attributed to Overall
Periods ) Rate of
| Area Yield Crop  Inter— Total (%’Wth

Pattermn action

53.54 14,8¢ 27,77  57.3 0,33 100,00 (4.,00)
to \ 3
€62 (59) (L1 (.29 (0,01)
6162 . 5,09 97,62 3,20 . 2,49 100,00 (4,70)
to (24) (4,59) (0,15) (0,02
70.71
7071 =~17.3% 27,16 72,60 2,85  _  .100,00 (~0,37)
to (a06)  (e03) (-, 27) (o 0T)
77-78

e .
Notes—~ Figures in Parentheses are the respective contribution of different
Component element in the overall output growth rate.



Table 5%

Output Growth, Qujarats 1953_78

Cropwise Contribution of Component Elements to

2354 to 61-62

6162 to 7071

0.7 to 77278 -

Outpui

Area  Yield — Inter— Output ~ Area Yield Inter- Output  Area Yield Inter-
action Growth action Growth action Growt!
asCE 66,30 33,30 0.40 2,76 -229,00 334,80 5,80 0,69 55,12 176,37 21,25 2,54
heat 26,8 , 125,77 0,51 1.9 34,37 63,05 2,58 11,23 69.37 2948 1,15 6.4
Jowar -57.43" 43,15 0.58  _3.43 12,13 111,65 0.48 2,06 -70,00 154,85 15,15 3,50
Jajra _199.3}, 105,86 6,55 -2?90 42,75 55,53 1,72 11,74 89,05 ~20,59 9,64 5,39
taize 37.79 61.41 0,80 3.80 2063,64 .2163,64 - 0,11 7,08 -103,75 -3,33-11,44
lagi 132,18 31,04 1,14 1,74 -44,80 56 ,00 0,80 .5.00 -36,31 66,87 3,18 .1,57
‘odra ~107,78 12,31 4,53 3.8 14,70 113,93 0,77 5,17 106,38 6.99 .0,61 -3,29
arley -72,39 29,89 2,8  _10,47 123,69  .26,48 2,79 2.87 89,69 2.69 0,62 4,85
ther Cereals ~97.24 2,93 0,17 * 5,80 17,19 116,74 0,45 2,21 124,24 26,73 2,49 .7,63
otal Cereals 875,00 795,87 21,87 0,32 ! 36,81 L8l L3 5.76 491,30 402,17 _10.87 0,46
ram ~172,38 74,88  .2,20 1,81 -149.35 54,52 4,87 5,74 405,26 431,58 .73.68 _0,76
r Pulse 36,66 ~120,00 -16,66 09,9 8,00 122,67 5,33 .0.75 88, 39 11,61 . 2,93
-her Pulses 18,33 212,50 4,17 -0 o4 63,63 36,37 . 0,11 86,59  _13,91 0,50 5,97
>tal Pulses -68,00 32,00 - ~ 0,50 =50.38 50,39 0,77 2,58  _124.34 21,73 2,61 1,15
'tal Foodgrains 438,98  .347,45 8,47 -0.,59 33,97 64,89 1,14 5,24 _a46 .93 353,06 6,13 .0,49
19arcane 110,43 =935 1,08 19,16 92,36 6,05 1,59 8,76 102 ,76 -6,76 4,00 3,99
Hllies 10,59 88,33 1,08 12,9 ~18.06 86,34 4,40 2,27 _99 .57 0,57 0.14 -6.93
tato 23,92 _150,25 _3,67 5,99 6,79 108,3¢ _1,55 11,03 101,37 ~0,23 1,14 17,48
oundnut 88,75 9,71 1,54 16,36 ~429,41 347,05 -17.64 .0.68 4,44 103,81 0,63 4,72
stor =741 %69 110 7,16 ~60.45 165,91 5,46 5,31 77.60 43,69 .21,29 11,74



‘I‘abf e 9¢ Contlinuea

53.54 to 6162 6162 to 7071 70-71 to 77-78

Area  Yield inter~  Qutput Area  Yield Inter- Output Area Yield Inter- Qutput
action . Growth action Growth action Growth
mum -99,71 =0,06 ~0.32 -10,62 30,93 67,77 1,30 8,47 =23,57 77,71 1,28 .7.00
seed & Mustard 68,59 3105 0,36 2,77 147,69 60,51 12,82 -1,95 101,27 1,26 2,53  7.89
1 Oilsceds N,38 25,17 3.4 14,26°  _705.71 625,73 -20,00 0,35 2,13 9,39 148 4,71
m 99,60 /0,40 o 2,45 , =7,87 110,64 2,77 2.16 ~752,00 648,00 204,00 0.5

16O 73,36 25,17 1,47 © 7,51 B.45 91,19 0,36 2,84 ~9,87 110,50 .:J,63 314




In the first period among all the crops, groundnut
‘indicated the “ighcst output growth (16,36%)., It was
followad by total oilsceds (14,26%) chillies (12.93%), and
sugarcane (10,16%), The lowest output growth was noted in
case of sesamum, castor, barley etc., which showed less
than 10 per cent decrease in the output growth, The crops
which witnessed highest growth in the second period were
bajri (11,74%) followed by potato (11,03%), sesamum B.47%)
ete, Gram, Kodra, and ragi, however, indicated negetive
five per cent in the output growth in the same periods In
the third period, only potato and castor Crops accounted
for more than 10 per cent growth in the output, Potato
accounted for highest output growth (17.%§§2wgnd maize
accounted for lowest output growth (~11.44%) in the third

period respectively,

Looking in to the rcelative contriﬁﬁ%ion of each component
element (area, vield, and interaction) to the output growth rate
it wes noted that co.. .ribution of each component varied from crop to
crop as well as from period to period, In the first period,
there were 9 crops whose yield growth contributed more than
50 per cont to their £espective output growth, These were
wheat, bajri, méize, kodra, total cereals, gram, tur, total
foodgrains and cﬁzilieq{ In this, the yield growth of total

ceréals accounted for the highest contribution to ouwtput

growth i.e. 796,87 per cent, In the second period, the crops

20
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whnsé yinld grewth contributed for meore than 50 per cent change in the
output growth were rice, wheat, jowar, bajri, total versals, gram, total
foodgrains, potato, groundnut, caster, sesamum, total dilseeds, cottan
and tobacco. In this period the yield growth of total ailsecds (625.79%)
contributed highest to its ocutput growth follawed by Tice (334,8%) etc.
The last period showed further change in the effect of yicld growth ofa
crop te output grouth of a crope The yisld growth of rices jowar, Kodre
ather carcals, total cersals, teotal pulses, groundnut, total oilseads, |
cotton and tobsoto contributod more than 50 par cont to their respective
output orowth, Hcro, yield growth of cruttcm crop (£48400%) contributod
highost to its output growth followed by total cercals (402,17%), total
foodgrains (353.06%), tics {(176#37%) otr,

It is further cvidont free the tablc that the contribution of aros
growth to output growth of crops were foungd to be mor; than 50 per cont
for rico, ragi, other pulseg, sugarcanc, potato, groundnut; scsamum
raposcoeds and must. dy gutal cilsoods, totton, and tcbaceo in tho First
porisdy maizo, kodra, barloy, otfor ccreals, othor pulsas, sugarcana,
raposocds and mustard in the scoond periody and whoat, maizeo, barlov.
gram, total pulécs, total foodgrains, sugarcanc, potato, castor,

raposcoda and mustard in ths third periork



the third period made the highest contribution to their
respective output growth, The interaction effect of arez and
yield showed insignificant contribution to the output

growth of different crops in all the three periods,

EFFECT OF CROPPING PATTERN ON OUTFUT ROWTH-CROPWISE ANALYSIS

It is evident from different studies that cropping
pattern plays an important role in accelerating or decele—
rating the pace of output growth of a crop, Very few studies
have been conducted this analysis on cropwise basis, 1In the
present study, in order to study the effect of cropping
pattern on output of an individual crop, the growth rates of
different crops were classified, The changes in the growth
rates of yield and area of different crops from the first to
second period and from the sccond to the thir period were
worked out, The results of this analysis are presented in

Table 6.

e
A peruéal bf the table 6 shows that out of 25 crops there were
eleven crops in the first period, seven crops in the sccond period,
and ten ¢rops in the third period whose area ¢rowth rate were
more than yield growth rate, " The crggé whose.area growth rate
showed negative trend- and were less than vicld growth rate yere
- Jowar, barley, other cereals, castor secds and total pulses in
the first periods and bajri, other:pUIses, and chillies in the

third period, The second period, however, does not show

such changes,



Tnbie 65 Change in the Growth Rate of wrops ang Lropping Pattserrn Lhange:s

.- . D e e
{;mriod Crops Whose Yield Crops whose area Crops whose Yield €rops whoge Change in Growth Rate of Croms
' Crauth is Crowth is Positive Growth is Area Growth Decroase Occrcase Desrease Increase
Positive & and moro than Negative and more is Negative in yield in Area In drca  in Arca
more than Arca Yiold Growth than sirea Grouwth & flore than growth & Growth & Growth Growth
Grouwth Yicld increasc increass from + FOom w
7 Growth in grea __in Yield to - ta+
Whaat Rico Jowar
Bajri Ragi Barloy
. Maizo Dther Pulsos Othor Cereals
- Kodra Sugarcant Castorsecads
E' Total Cercals Potato Total Pulses
1 Grains SGroundnut
Tur Pulse 3 zasmum ;
TotalEoodgrains Rapesead & Mustard
"~ Chilliss Totel Oilseeds
' Cotton
Tobzeeo _
Rice. Ragi Maiza Rice " Barley
Uheat Maize Total Pulses Kodra Potato Otker Coreals
J‘)h.li"-l’.‘ Kodra Chillias Sgs amum
Bagri Barley Taotal Oilseesds
Totzl Coroals Utie ¢ Coreals Cotton
Pz Gram cher Pulses n 8roundnut
Total Fecdgrains  Sugarcane v i
Patato Rapeseed & Mustard }
Croundnut '
Lastorseads '
Sizs amum
Total Dilseods ’
Catton -
Tabageg :
Rice Wheat Ragi Bajri Wheat Kodra Other Pulses
Jouwar Mod ze Sasamum Other Pulses Gram Other Cereals
Kodra 3arlsy Chillies " Total :
Other Corueals Grem Foodyrains
g Total Ceroals Total Pulses _Potato -
- Tatal Pulses Total foodgrains ‘Captarsocds
Groundnut Sugarcane : i
Total Oilsccds Patato

Cottan
Tohacco

Cuzetarsgerls
Rapesgad & Mustard

S
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Arong the three periods only two crops® (sugarcane, and
rapeseeds and mustard) were such whose area growth rates were
found more than tho yield growth rate. Thus, changes in the
area growth of the crops over the three periods showed changes

~in cropping pattern,

The table further reveals that the ten out of 25 crops

viz; maige, kodra, rice, potato, sesamum, Total oilseeds, cotton,
Groundnut, Barley and other cereals there was a chnage in the
dosdnent contributing factor from the first to second period -
while such a pronouncéd chenge was noticed in eight out of 25 crops
Guheat, gram, total foodgrain, potato, castorseeds, kcdra, ofher_
cereals and other pulses) from the secffd to third period, These
changes reflected the changes in the cropping pattern over the

study period,

V FACTORS :RESULT ING PRODUCT IVITY INCREASES

This scotion deals with the effect of different imputs
on output of vorious crops. Thig quantitative assessment
of the contribution of differenrt input factors to the output
growth of the croﬁs may help in restructuring the agricultu-~
ral development programmes to enhance production., The input
factors to béhstudiec which effect production are area shown,
prOpbrtion of total area under HYV, proportion of total area
under irrigation, effect of HYV seed, fertilizer, rainfall,
improve agronomic practices, and mechanisation, The present

analysis is, however, limited to study the contribution of



only two imput: factors viz., proportionate area under
irrigation, and that area under HYV ower total area, In the
absence of required time.series data other factors would not

be considered, Further, due to non=azvailabllity of complete
time serics data for the period 195354 to 1977.78 of irrigated
area aﬁd area under HYV for certain crops, the present analysis

i3 limited to only a few crops for the periods 1966-67 to 1977.78,

For comparing the impact of the different input
factors on pioductivity, the regression analysis was carried
out for each crops for two different periods viz., 1966-67
to 197778 and 197071 to 1977-78 seperately. Double log linear
regression model was fitted with the help of least Square Techn-
ique to calculate regression coefficient of each input factor,
Herey one might argue that as irrigfi’ion is very essential for
HYV crops, to géf hiéher production, there is a possibility of
multicolinearity existiqg between the proportionate area
under irrigatiocn tu total areay and proportionate area under
HYV to total arcae Tu accoss this, correlation: go officient
was worked out., The results are presented in Table 7. It -
revesls thatsexcept in rice (7071 to 77-78) and Jowar (66-67 to
7778 ) multicolin@arity for the other crops does not exist as
their values of co-efficient correlation are found to be vexy

lassge
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Table 7: Correlation GCoefficient of Different Crops,

- ey M em e - e my ME W e E A S P AN W e e e mh W e BE A M st G S w W P Smwm um SR

Crops Correlation Coefficient between Irrigated
Avea and Area under HW Crops
666 to T7.78 7071 to 77.78
Rice 47 «66
Vhea‘t -.23 —.38
- Jowaz 52 37
Bajri L - 31
MaiZE‘ —clz —.35

e e e Y MM S SEEN Eee BN YR W SN SN el v e M Ak m wE MR me o mw e m e —



27

The result of the analysis are presented in Table 8,

Table B: Regression Coefficients of Productivity for (ijarat State for
the period 196667 to 1377.78

196667 to 1977.78 1970-71 to 1977-78

Irrigation?' Hwa' Const ant r2 Irriga‘tionz Y Gonse RC
' tant

Rice 2,67 0,23 211 .53 2.10M 03 10,20 59
(2,22) (1.30) (0.52) (2.85) 0.88) (-.07)

Wheat 0,76 0.14 9,84% .42 .0,11 ~2.14 10,55 ,I5
(.0,21) (0,57} ©.53) © (0,02) (0.91) (0,53}

Jowaz: 0,27 0, 1a*® 6£.55% .43 1,11 0,18 7.67T% 46
(~0.53) 2,56) {(10,78) (L1.42) (1.%) (7.63}

Bojei ~0.32 0,17 6, 75% .12 0,20 =0,14 7,05% 1T
(0,86} {1.12) (14,71) (-0,26) (~0,17) (9.61)

Maize 0,21 0,06 7.07% 55 055 0,38 &,12% 34
(0.45) Coim)  (10.48) = .81)  (1.38) (7.06)

Y. Figures in parentheses are t-valué.,

2. Proportion of area Irrigated over +otal area under crop.
3, Proportion of ares under HYV over total arca under crop..
'#  Significant at I per cont Lovel.

# Significent at 5 per cent level.
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In almost all the crops. 40 per cat or less variation
in the crop productivity is explained by the independent
variables incluled in both the periods (66-67 to 77-78 and
70.71 to 77-78). Only inmeize crop { 66u67 to 77-78 ),
and rice {in both periods) more than 50 per cent variation
in productivity of thc crops were explained by the independent
variables,

The cropwise analysis of coefficient regression of both
the independent variables indicates that only in rice,

{in both the periods) and jowar (in 6667 to 77.78), the value
of regressicn coefficients of proportionate areas under irriga~
tion to total arca was significant at 5 per cat lewel,

_ P
In the rest of the crops, the regression coefficients of

neither proportionste arca under irrigation to total axea nor
proportionate area under HYY to total area gggwed significant
contribution to yroductivity.‘

The above analysismtherefore sugcests that negative but
insignificant coefficient of propoftionaté area under irrigs-
tion to total area mzy be treated as zero, It seems that the
effect of irrigation is diétributed among those of area shown,
" fertilizer, technical imprOVeﬁent ctc, Further the. insignifi-

cant effect of proportignate area under HYV to total area to

productivity of the crops caald be troated with area, Plausible
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exvlanation for negative effect of HYV of crop to its productee
vity may be because of wrong application of modern agriculw
tural practices, less does of fertilizers to the crop in the top
&30  bessel dressing, lack of timely irrigation to the

Crops etce.

VI SUMMARY

The furgoing analysis indicates an accelerated growth
~ rate of output of rice, pulses, oilseeds, tobacco, and ground-
nut during the seventies copmared to the sixties when these
commodities had ex.erienced a decelerated growth rate compared
to the fifties, At the same time wheat, bajri, other cereals,
total cereals and total foodgrains which had experienced an
accelerated growth rate during the sixtgggjﬂés compared to
the fifties, have experienced a decelerated growth rate during
the seventies, as compared to the sixfies. In spite uf techno-
logical change, géowth rate in output'of a number of commodities
are still depondent upon the growth rates of area under the
crop. Therc is evidence that the increased flugtuation in
the output of many commodities during the sixties is further
aggravated during fhe seventios, While the sixties ha® experienced
some decline in fluctuaticn in area under many crops, during
the seventies fluctuation has widened, The fluctuation in

productivity per acre experienced during the sixtles also

does nat show any -eclining tendency.
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The perivdwise comparison of the effect of each component
element vigz,, area effect, Yield effect, and cropping pattern
effect on the output growth of the crops in Gijarat State
enables us to identify the foetors affecting the output growth,
analysis indicates that cropping pattern contributed more than
fifty per cunt ch-nge in output growth in fiftios followed by
yield effect and area effect, In sixties, vield effect
acccunted for more than ninety per cent contribution in output
growth, However, in seventies, all the compunent elements
contributed negatively to output growth, One can, therefore,
argue that overall.area and cropping pattern showed continuously
deqreasing effect to cutput growth in allffgg’periods. Contria
bution of yield effect to output growth, however, witncssed
acceleration till sixtics and thereafter showed decreasing
tehdency. Thus, incrosse in overall grewth rate o;‘output
from fifties to sixties can be attributéd to increase in
yield effect; whereas decrease in overall cutput growth
from sixties to scventies was mainly because of the change in
crqpping pattern ani fluctuation in area allscation,

The cropwise relaéive contiibutinn of aiea effect, yield
effect and interaction effect to their respective output
growth showed a vziying behaviour, In the first period
the crops whose yield growth respondded to more than 50 per cent
contribution to their respective output growth are wheat, bajra
maize, ko lra, total cereals, gram, tur pulse, total foodgrains and

|

chillies, whereas the crops whose area growth contributed to mere
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than 50 per cent change in the output growth of respective crops are rico,
ragi, other cereals, sugarcane, potato, grouninut, sesamum, rape.-
seels anil mustard, total oilseeds, cotton an ! tobacco, Area

and yield growth togother 111 not contribute signifucantly

to the out, ut yrowth of rescective 6rops. As far as changes

in the area effect and yiell effect in all the three periods

are cuncernel, expect wheat, bajra, total cereals, total
foodgrains, and gram, in fifties an: rice, jowar, total

cereals, grounidnut, total oilseels, and cotton in sixties,

all the other crops in fifties whose yiell effect contributad
more than 50 per cent toc their respective output growth showed
decline in yield effect tc less than 50 per cent or negatively

to output cvowth in the sifties. Similarl;:hgg case of other
cereals, sugarcane; and rrfeseeds and mustard in fifties and
maize, barley, sugarcane, and rapecteeds ég‘sixties whose area
effect contribuggg mure Fhan 50 per cent to tehir respective
output growth, the réﬁaining crops showed deceleration in the
contribution of area growth to less tﬂan 50 per cent to

obtput growth from fifties to sixtics and from sixtiecs to seventies
respectively, Only two crops were found whuse yield effect
(Total cereals) and area effect (sugarcane) had been contribu~
ted more than 50™er cent to their respective output growth
froﬁ‘fifties to seventics, &bouve analysis,<therefore, sugcest
that even after vast agric&ltural advancemenf, the increase in
the production of abecut 50 per cent crops still depend upon

increase in area allocation,



Regarding the effect of cropping pattern to output growth,
it was found that cropping pattern does affect the production,
This was explained by noting down the change in the area alloca-
tion in different crops in different periods (refer table §),
There were ten crops from the first to second period and eight
crops from the second to third period which had exhibited change
in the orowth rate of area and yield, This change in area
growth indicate change in cropping pattern, &Kt this stage
quantitative measurement of cropping pattern effect to output
growth of respective crops are not possible due to lack of

suitable method,

lLastly, regression analysis carried out in section V of
this psper suggested that neither the propertionate area under
irrigation to total zrea nor proportionatg. area unde;‘HYV to
total area of different crops showed a significant effect on
productivity except in rice where coeff;cient of regression

of proportionate area under irrigation to total area responded

significantly in both tie periods,



