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ABSTRACT

The present study aimed at examining the production behavior (re-look at the word selections

pl.) of wheat crops of Chhattisgarh. District wise time-series data for a period from 1970-71 to

1999-2000 on area, production and productivity of wheat crops were utilized for the study. The

entire study was divided into two sub-periods i.e., period I (1970-71 to 1979-80) and period II

(1980-81 to 1999-2000) considering the period before and after the implementation of National

Agricultural Research Project (NARP). Corresponding data of Madhya Pradesh and All-India

were also analysed for comparison. The study revealed that the component of change in mean

area was dominant in Durg, Bastar, Surguja and Raigarh districts in Chhattisgarh and Madhaya

Pradesh. Change in total yield variance was the most dominant component in case of Raipur,

Rajnandgaon, Bastar, Bilaspur, Surguja and Raigarh districts in Chhattisgarh and Madhaya

Pradesh.
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INTRODUCTION

Wheat is the important crop of Chhattisgarh region and state is known for rich forest of sal
and teak wood, rich in mineral wealth and having tribal dominated population. The cropping
system of the state is mainly rain dependent. Wheat is an important crop grown in nearly 44
million ha of land in the country with the productivity of 2.2 t/ha which is less than the
productivity of many countries. Annual population growth rate of the country is nearly 1.8 %
and if per capita consumption of wheat is expected to be 400- 410 gm of wheat per day then
the demand for wheat in 2025 will be 130 m. tonnes. In Chhattisgarh, wheat occupies average
of 3.6 million ha. with the  productivity of the state ranging between 1.2 to 1.6 t/ha depending
upon the rainfall. The production of foodgrains in India has been recording gradual increases
ever since the launching of the first- five year plan in 1950-51. The food-grians production
which stood 51 million tonnes in 1950-51 rose to 108 million tonnes in 1970-71 and further
to the estimated 202 million tonnes in 2000-2001. Thus, there has been substantial increase in
foodgrains production in the past 50 years. However, the growth in population has been
outpacing production. In Chhattisgarh with a total area of 5.17 million hectares under
foodgrains production 4.36 million tonnes with an average productivity of 843 kg/hawhich is
quite low in comparison to the national average of 1601.0 kg/ha in 1998-99. The agricultural
economy of Chhattisgarh like India depends largely on foodgrains production. Among the
foodgrains, cereals as a crop group have larger share of production accounting for about
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90per cent in the production of foodgrains in Chhattisgarh. The present study is, therefore, an
attempt in the analysis of production behaviour of wheat crops of Chhattisgarh on the aspects
of various  components which is responsible for change in instability in crop production in
different district of Chhattisgarh over the past several years.

MATERIALS AND METHODS

Time-series secondary data on area, production and productivity of wheat were obtained from
various issues of the publication ‘Agricultural Statistics’ Directorates of Agriculture Madhya
Pradesh, Bhopal, ‘Basic Agricultural Statistics’, Commissioner of Land Records and
Settlement, Madhya Pradesh, Gwalior and ‘Agricultural Statistics at a glance’ from the
website www.agricrop.nic.in. Data collected on area, production and productivity of wheat in
different districts of Chhattisgarh for the period 1970-71 to 1999-2000 in two sub-periods
(period-I and period-II) were subjected to growth and instability analysis. The corresponding
data in respect of Madhya Pradesh (Chhattisgarh excluded) and India were also analysed so
that results of Chhattisgarh might be compared with those of the ‘parent’ State Madhya
Pradesh and with national levels. In order to study changes in the average production and
variance of production of wheat crop, a decomposition analysis was carried out as suggested
by Hazell (1982 and 1984). Following analytical techniques were employed:

Decomposition Analysis

Statistical identities were used to measure the components of change in average and variance
of production. As per According to Hazell (1982), this type of analysis does not impose any
behavioural assumptions, but it is able to reveal the importance of different components of
increased instability.

Components of change in average production

Let P, A and Y denote production, area and yield respectively. Then the relationship among
the three variables for each crop can be expressed as:

P =  A Y

Average production, E (P) can be written as

E(P) = A Y + CoV (A, Y) ………..(1)

where,

A = Mean area

Y = Mean yield

Cov (A, Y) = Covariance between area and yield

If we divide the changes in E(P) between the two periods, the average production for

individual period can be expressed as:
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E(P1) = A1 Y1 + Cov (A1, Y1) ……..(2)

E(P2) = A2 Y2 + Cov (A2, Y2) ……..(3)

Taking the first period as base period, each variable in the second period can be
expressed in terms of its counterpart in the first period as follows :

A2 = A1 +  A

Y2 = Y1 +  Y

Cov(A2, Y2) = Cov. (A1, Y1) + Cov. (A, Y)

where A = A2 - A1

 Y = Y2 – Y

Cov(A, Y) = Cov. (A2, Y2) - Cov. (A1, Y1)

On substitution, equation (3) can be written as

E (P2) = (A1+ A) (Y1+ Y) + Cov (A1, Y1) + Cov (A, Y) …………(4)

Subtracting equation (2) from equation (4), the change in average production

E(P) can be obtained as

E(P) = E(P2) - E(P1)

= A1Y+ Y1A + A Y+ Cov(A, Y) ………….(5)

It is evident from equation (5) that change in average production has four main
components viz; changes in mean yield and mean area, interaction of changes in mean area
and yield and changes in variability of area and yield. These components have been set up in
Table

Table 1   :  Components of change in average production

Source of change Symbol Components of change
Change in mean yield Y A1Y

Change in mean area A Y1A

Interaction between change in

mean area and mean yield AY A Y

Change in area and yield covariance cov  (Y,A) cov (A,Y)
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Components of Change in Variance of Production
The variance of production can be decomposed in a similar way to obtain the

components of change in the variance. Using the same relation P = AY, Goodman (1960)
andBandyopadhyay(1989).

have expressed the variance of production V(P) as :

V(P) = A2 V(Y)  + Y2 V (A)+  2 A Y Cov (A, Y) - Cov2 (A, Y) + R

where

A = Mean areaY = Mean yield R = Residual term

Clearly, a change in any one of these components will lead to a change in V(P)
between two periods of time.

Proceeding in the same way  as in case of average production E(P), the change in the
variance of production V(P) can also be decomposed  resulting in ten components which
are presented in Table 2.
RESULTS AND DISCUSSION

Components of change in average production

The changes in mean yield accounted for -398.06 % increase in wheat production
inChhattisgarh, where as the change in mean yield accounted for 31.11 %. In Madhya
Pradeshthe effect of mean area (60.79 % ) was not dominant and showed negative trend,
whereas forall- India it was the mean yield (59.07 % ) which was more effective. The district
wise analysis revealed that change in mean yield was the important component in average
production of wheatin Raipur (69.79 %), R’gaon (109.997%) Bilaspur (53.46 %) Surguja
(62.19 %) &Raigarh(207.41 %). The effect of mean area was dominant in Rajnandgaon
(72.84 %), Bastar(86.82 %), Raigarh (134.35 %) and durg (161.48 %). The change in area
yield covarianceaccounted for 65.27 % of the increase in average production of wheat in
Rajnandgaon and 301.73 % inChhattisgarh. In other districts its effect was relatively
negligible. Similarly, thecomponent of interaction between change in mean yield and mean
area had negligible in all thedistricts of Chhattisgarh.

Component of change in variance of production

The increase in the variance of production in Chhattisgarh was largely due to change inarea
yield covariance (527.38 %) and partly due to change in area yield covariance (439.11
%)(Table 4).Thetwo components of change in yield variance and change in area variance
werealso found to be dominant at national level. However, in case of Madhya Pradesh
thecomponent of change in change in area yield ycovariance contributed maximum (41.75 %)
change in variance ofproduction.From the district wise analysis it is revealed that variance of
production of wheat waslargely affected by change in area yield variance& area yield co
variance in almost all the districts. The component of change in area variance was observed
in Durg.This component appeared to reduce the variability and thus had astabilizing effect on
production of wheat. The component of interaction between changein mean area and yield
variance contributed to production instability in Bilaspurtothe extent of 80.88. This implied
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that increase in area wasaccompanied by larger variability in yields in these two districts.
However, the otherinteraction component of change in area and mean yield had no effect on
the stability of wheatproduction at district level. Similarly, there was a negligible effect of the
component ofinteraction between change in mean yield and area variance on production
variability.Change in mean yield was the most important component of change in
averageproduction in case of Raipur, Rajnandgaon as in Madhya Pradesh. The componentof
change in mean area was dominant in Raipur, Durg and Bilaspur districts as in
MadhayaPradesh and India. Change in yield variance was the most dominant component of
changein variance of production in case of, Rajnandgaon,Bilaspur, Surguja and
Raigarhdistricts as in Chhattisgarh and Madhaya Pradesh. The effect of area variance was
highest inDurg. Change in area-yield covariance had a marked influence on variance of
production in thedistricts of Bilaspur  and Rajnandgaon.

Table  3    : Components of Change in Average Production of Wheat
between Period -I  and Period -II in Different District of Chhattisgarh.

District CMY CMA INMAMY dcov(a,y) Total change
Raipur 69.79 13.58 0.99 15.64 10.51
Durg -27.90 161.48 4.36 -37.94 -9.39
Rajnandgaon 109.99 -72.84 -2.42 65.27 3.08
Bastar 7.58 86.82 0.59 5.01 9.01
Bilaspur 53.46 28.61 1.90 16.03 12.48
Surguja 62.19 40.91 2.30 -5.40 8.97
Raigarh 207.41 -134.35 -8.44 35.37 3.05
C.G -398.06 182.93 13.40 301.73 -1.84
M.P. 31.11 60.79 -0.84 8.94 -4.41
India 59.07 40.05 0.43 0.45 1.81
C C Components of Change
CMY Change in Mean Yield
CMA Change in Mean Area
INMAMY Interaction between Change in Mean Area  and Mean Yield
dcov(a,y) Change in Area Yield Covariance
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Table  2.   Components of Change in the Variance of Production

Source of change

Description Symbols Components of Change

Change in mean yield Y 2A1Y Cov(Y1, A1)+[2Y1Y+(Y)2]V(A1)

Change in mean area A 2Y1A Cov(Y1, A1)+[2A1Y+(Y)2]V(Y1)

Change in yield variance V(Y) (A1)
2V(Y)

Change in area variance V(A) (Y1)
2V(A)

Interaction between change in mean yield

and mean area YA 2YA  Cov (Y1,A1)

Change in area yield covariance cov (Y,A) [2A1Y1-2 Cov(Y1, A1)]+ Cov(Y,A) -[Cov(Y,A)2]

Interaction between changes in mean area and

yield variance A V(Y) [2A,A+(A)2] V(Y)

Interaction between changes in mean yield

and area variance YV(A) [2Y,Y+(Y)2] V(A)

Interaction between changes in mean area and

yield and change in area yield covariance YA Cov.(Y, A) [2Y1, A + 2A1Y + 2AY] Cov(Y,A)

Change in residual  R V(AY) - sum of the other components
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Table   4 : Components of Charge in Variance of Production of  Wheat between Periods I  and Period II in Different Districts of  Chhattisgarh

DISTRICT Raipur Durg Rajnandgaon Bastar Bilaspur Surguja Raigarh C.G. M.P. India

CMY -20.242 0.304 -0.305 -2.786 -96.974 -31.139 -12.108 -18.697 1.910 -1.480

CMA -0.620 -1.321 6.853 1.813 -12.379 -19.464 0.577 10.297 5.170 -2.025

CYD VR -0.822 -1.602 174.923 -21.415 -65.434 54.829 2.375 -77.412 36.587 80.190

CAV 115.749 60.911 38.707 153.689 590.870 16.104 88.959 -439.108 12.700 32.653

INTERBWAY 0.014 -0.011 -0.081 0.038 0.206 -0.224 -0.012 0.039 -0.022 0.002

CHAYCOV -24.480 3.238 -108.240 -33.654 -261.440 69.186 -7.113 527.385 41.756 -6.740

INTERBMA&YV -0.023 0.461 -7.600 -3.444 -4.722 4.130 -0.189 5.123 -1.947 1.165

INTERBCHMY&AV 17.433 3.330 2.610 2.085 80.884 1.862 11.523 -66.679 -0.348 0.701

INTERBCHMA&Y&CHAYCOV -2.148 -0.453 -1.122 -2.829 -27.293 6.626 -0.139 19.079 -1.693 -0.121

CHIRESD 15.139 35.143 -5.744 6.502 -103.718 -1.909 16.127 139.972 5.888 -4.346

TCVP -60.125 830.071 -64.913 -51.496 -13.451 -18.706 -84.316 -38.443 -58.109 -49.434

WHERE,,

CMY Change in Mean Yield

CMA Change in Mean Area

CYD VR Change in Yield Variance`

CAV Change in Area Variance

INTERBWAY Interaction between Change in Mean Area & Mean Yield

CHAYCOV Change in Area Yield Co-Variance

INTERBMA&YV Interaction between Change in Mean Area & Yield Variance

INTERBCHMY&AV Interaction between Change in Mean Yield & Area Variance

INTERBCHMA&Y&CHAYCOV Interaction between Change in Mean Area & Yield & Change in

CHIRESD Change in Residual

TCVP Total Change in Variance of Production


