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GROWTH AND VARIABILITY IN
MAJOR CROPS PRODUCTION IN CHINA

" Mohammad Pervez WASIM*

The study analyzes the growth and variability/instability in area, production and yield of
major crops for two different periods in China: Period 1(1976-77 to 1987-88) and period II
(1988-89 to 1999-2000). The reason for dividing it into two time periods was to see the
effect of rural reforms initiated in 1976 and 1988 and also to see the impact of increase in
flooded and drought damaged crop areas in the late 1 980s. The study reveals that the high
yield growth rate of rice, maize, groundnuts and rapeseed was mainly due to favourable
price incentives, expanded irrigation system, use of HY Vs, application of rising level of
chemical fertilizer and implementation of the production responsibility system in period 1.
The study also confirms that in period IT not only the production of wheat, soyabean,
groundnuts and rapeseed declined significantly but instability in their production also
declined. The growth rate of production of maize, sweet potatoes and potatoes increased,
in period II and their production stabilized. Favourable prices of maize, sweet potatoes,
potatoes and groundnuts played a vital role as compared te other inputs in increasing the
production of these crops. The study also concludes that changes in production which
cause instability, are due to a number of factors including availability of irrigation water,
prices of competing crops and availability of agricultural inputs. The results also reveal
thata decline in production of rice and wheat (which comprise 46 per cent of total crop
area in Chinese agriculture) in period [1, was mainly due to unfavourable prices of these
crops and flooded and drought land area.

I. Introduction

Instability is one of the important decision parameters in development dynamics
in the context of agricultural production.” An analysis of fluctuation in crop cutput is
important for understanding the nature of food security and income stability. Wide
fluctuation in crop output, not only affect prices and bring about sharp fluctuation in
them but also result in wide variations in disposable income of the farmers. The
magnitude of these fluctuations depends on the nature of crop production technol-
ogy, its sensitivity to weather, economic environment, availability of material inputs
and many other factors.

* The author is a Staff Economist at the Ap‘plicd Economics Research Centre, University of
Karachi, Karachi-75270, Pakistan.
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The price of crude oil slumped in the world market during the first half of the
1980s. Thus, Nigeria’s crude oil, which was sold at slightly above US $11 a barrel
in the early 1981, fell precipitously to less than US$9 by August 1986. This trig-
gered a series of developments in the economy. One example was the state’s fiscal
crisis, as reflected in the persistent and substantial budget deficit, which cumulated
to approximately N17.4 billion in the five years between 1980 and 1984. Monetary
policy became highly expansionary as a large part of the deficits, incurred during
this period, was financed through creation of credits. Indeed, the total domestic
credit to the economy recorded an average annual growth rate of 29.9 per cent in
1980-84 and most of the increase was attributable to net claims by the government.
Simultaneously, two-digit inflation at a mean yearly rate of 20.2 per cent was regis-
tered, as clearly evidenced, perhaps, in support of the monetarists’ proposition. But
inflation in 1984, which stood at almost 40 per cent is often explained by acute
shortage of imported goods and services, imposed by inadequate foreign exchange
earnings, a derivative of the steep fall in crude oil prices. (see, Egwaikhide, et al.
(1994).

With the deepening internal and external disequilibria, it became imperative to
adopt the Structural Adjustment Programme (SAP), which was done from July
1986. The SAP, which is predicated mainly on the principle of “getting price right”
has foreign exchange rate reform as its central focus [Federal Republic of Nigeria,
{1986)]. In pursuit of this, the Second-Tier Foreign Exchange Market (SFEM) was
introduced in late September 1986, and since then the Naira has depreciated sharply
against the US dollar and other major currencies. Quantitatively, the Naira, which
traded at N4.62 : $1.00 at the inception of SFEM (late September 1986), had ex-
ceeded N7.65 : $1.00 (end 1986), a change of almost 65.6 per cent. During the
same period, inflation leapt from 5 per cent to almost 41 per cent.

The above development shows that government expenditure has a role to play
in Nigeria’s recent inflationary process. Concomitant with this is the substantial
budget deficit operated annually by the Federal Government in the last decade or
so. Part of the budget deficit is financed through bank credit, which directly affects
the money base. This also exerts upward pressure on the general price level and
- suggests that there are many sources of the current inflation. One major source is
the government expenditure.

As part of the attempt to fill this lacuna, this paper examines the quantitative
effects of government expenditure on inflation in Nigeria, using Error Correction
Method. This study covers a period of 30 years from 1970-2000. The paper is
divided into four sections. Section-ll examines the related literature. Section-IIl
analyses the empirical results while Section-IV gives the policy implications and
conclusions.
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income were shared equally among the family members of a household. When the
communists took control of China in 1949, the country’s agriculture was quickly
reorganized along socialist lines with a series of institutional changes. The transfor-
mation from peasant farming to People’s Commune was completed within a de-
cade. The available statistics also show that the use of labour and modern agricul-
tural inputs increased considerably from 1952 to 1978, however there was virtually
no increase in the size of cultivated land during the period.

Before 1978, the agricultural system was dominated by the People’s Commune
and major decisions about farming originated from appointed party — state cadres
who were responsible to their superiors rather than their commune members, An
unhappy relationship therefore developed between the party-state and the peasants
and farmer’s resistance to cooperate was inevitable.

The year 1978 marked a turning point in China’s agriculture, when the Third
Plenary Session of the Eleventh Central Committee proposed a number of mea-
sures to stimulate agricultural production. The first important action was a 20 per
cent raise in the government purchase price of grain. This was soon followed by
implementation of the production responsibtlity system. The growth of agricultural
output regained momentum, shortly after the Chinese government implemented
these agricultural reforms.

The Chinese agricultural system provides subsistence to more than one billion
people and is the main source of livelihood for some 800 million agricultural work-
ers and their dependents. Agriculture in a large part of China is severely limited by
terrain and rainfall. Most of the country is too mountainous or too dry for crop
farming, and some potential cropable areas are remote from main population cen-
ters and markets. China has nearly exhausted the supply of new land that can be
brought under cultivation. There is intense and increasing pressure on a narrow
arable land base and China has one ofthe world’s highest man/arable land ratios, at
roughly 10 persons per hectare in terms of total population and about 8 persons per
hectare in terms of agricultural population. China, therefore, must look to raising
yields for most of the agricultural crops to meet food requirements of its popu-
fation. )

China’s agriculture determines progress of its industries as it provides raw
material and food for its workforce. Many of the country’s exports are either agri-
cultural raw materials or consumer goods — a flourishing agriculture therefore
boosts exports.

The magnitude of growth and instability in crop area, production and yield has
serious implication for food security in China. Information about the growth perfor-
mance and instability situation in major crops production would help the policy mak-
ers in China to implement policy measures such as export-import policy for differ-
ent agricultural crops.
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The present study is undertaken with a view to analyze the growth and variabil-
ity of crop area, production and yield of major crops in two different perieds in
China. The specific objectives of the study are:

1) to quantify the rate of growth in crop area, production and yield of major crops,

2) to estimate the level of variability/instability in crop area, production and yield
of major crops,’

3} todiscuss the policy implications of observed growth and variability in major
crop production and yields.

II. Data Sources

The analysis is based on secondary data on cropped area and production for
major crops.” The analysis of growth and variability is undertaken for two differ-
ent periods: period I (1976-77 to 1987-88), and period II (1988-89 to 1999-2000).
The major reasons for dividing the analysis into two time periods is that rural re-
forms were initiated in 1976 and 1988, and the flooded and drought damaged crop
area increased in late 1980s. An attempt has also been made here to bring out the
trends in more recent years when agricultural technology improved.

1{l. Methodology

First, the compound growth rates are estimated by using log linear functions on
the time series data on crop area, production and productivity. The following equa-
tion is fitted to estimate the trend growth rate as:

log? = a+ bt (1)
where,
Y = area/production/yield of major crops,
t = time variable inyear (1,2, ....... n),

rMajor crops (rice, wheat, maize, sweet potatoes, soyabean, groundnuts, potatoes, rapeseed and seed
cotton) have been taken for this analysis. China’s important contribution to the world crop
production is tndicated by its large share in the production of several major crops. China has 20 per
cent share in wheat, 34 per cent in rice, 2| per cent in maize, 39 per cent in groundnuts, 9 per cent
in soyabean and 14 per cent in seed colton. A comparison of major crops production share of China
to world crops production is presented for ten years, (sce, Appendix: Table A-1, Figure A-1; and
Table A-2, Figure A-2), Ameng the developing countries China is the most, or second most,
important producer of many major agricultural crops.

2 Various issues, United Natios (1987 and 2000), and the Government of Pakistan (1999-2000).
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a = constant,
b = the rate of change in crop area, production and yield of major crops.

The measurement of instability in the time-series data requires explicit assump-
tions about acceptable and unacceptable components. A systematic component,
which can be predicted, does not constitute instability and hence, is eliminated from
the data. The remaining unpredictable components represent variability.

There are a number of techniques available to measure the index of instability.
Such techniques are found in Coppock (1962), Mac-Bean (1966), Massel (1970),
Weber and Sievers (1985), Singh and Byerlee (1990) and Cuddy-Della Valle (1978).
In the present analysis variability in crop area, production and yield of major crops
is measured in refative terms by the Cuddy-Della Valle index.’

The instability index is given by the expression:

IX = CV({I-RY" @

where,
CV = coefficient of variation (in per cent),

R? = coefficient of determination from a time-trend regression adjusted by the
number of degrees of freedom.*

To determine whether differences in variability/CVs between periods from the
individual observation, i, are statistically significant or not, the Anderson and Hazell
(1989) based on Kendall and Stewart (1969), approach are used, where a standard
normal test statistic, Z, is calculated by:

Z = (CV-CV) [{(1+2c)/2] (1/n=1/n)}*% 3)

where, CV, is the CV in period i of length n, years, and ¢ is the CV in the parent
population.®

3 In time series data which is characterized by long-term trends, simple coefficient of variation over-
estimates the level of instability whereas the Cuddy-Della Valle index corrects the coefficient of
variation. '

4 may be mentioned here that some authors have estimated the CV around trend as the standard error
of regression divided by mean. After estimating in both ways from the same set of data, Singh and
Byerlee (1990) found that results are almost identical for both methods used. Since both methods
provide same results, we decided to estimate instability index using Cuddy Della Valle Index.

3 We have approximated ¢ by CV, following Anderson et al. (1987).
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IV. Results of the Analysis

a) Growth in Crop Production and Yields

The annual compound growth rate in crop area, production and vield of major
crops in China, for the two periods obtained from equation (1) are presented in
Table 1.

Period I

During this period the annual production of rice increased at the rate of 3.22 per
cent, wheat at 6.69 per cent, maize at 3.88 per cent, soyabean at 3.90 per cent,
groundnuts at 9.85 per cent, rapeseed at 13.78 per cent and seed cotton at 8.55 per
cent. The increase in the production of rice, wheat and maize was mainly due to
increase in yield rather than increase in crop area, whereas in soyabean, groundnuts
and seed cotton, the increase in crop area contributed more than the increase in
yields. Sweet potatoes and potatoes recorded a negative growth in production,
which was mainly due to decrease in crop area. The increase in the yield of rice,
wheat and maize was mainly due to increase in their production rather than increase
in crop area. The increase in the yield of soyabean, groundnuts, rapeseed and seed
cotton was due to the increase in both crop area and production, but increase in
production was higher as compared to increase in crop area. The majorconclusion
that emerge from an analysis of this period is that increase in the production of rice,
- wheat and maize was mainly due to increase in yield rather than the crop area, .
whereas in soyabean, groundnuts, rapeseed and seed cotton, it was due to increase
in both, crop area and yield, but yield contributed more than crop area, Out of 9
crops, production of 7 crops contributed more to increase in yields, as compared to
crop area. Rise in the yield of rice, wheat, maize, groundnuts and rapeseed was
mainly due to favourable price incentives, expanded irrigation system, HY Vs, rising
chemical fertilizer application and implementation of the production responsibility
system.

Period IT

In the case of sweet potatoes acceleration in the growth of production came
through improvement in yields, while in the case of maize and potatoes it came
through both increase in yield and expansion in crop area. But increase in yield
contributed more as compared to expansion in crop area. In case of wheat, sweet
potatoes and seed cotton, decline in the growth of production occurred through
decrease in growth of crop area only, while in the case of rapeseed and groundnuts,
decline occurred through decrease in growth of both the crop area and yield per
hectare.
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TABLE 1

Period-Wise Compound Growth Rates of Area, Production
and Yield of Major Crops in China

(per cent per annum)

Period [ Period I

Crops (1976-77 to 1987-1988) (1988-89 to 1999-2000)
Area Production Yield Area Production Yield

Rice -1.02 3.22 424 -0.61 0.97 1.58
(930)* (9.48)* (11.96)* (3.02)** (3.13)** (9.50)*

Wheat 0.22 6.69 6.47 041 2.29 2.70
(139) (788 (833 0.59)  (6.46)* (326)*

Maize 042 3.88 430 2.40 4.86 2.46
(1.19)  (7.53)* (10.66)* (8.48)* (8.67)* (4.59)*

Sweet Potatoes ~1.84  —0.03 1.81 —0.28 1.01 1.29
(1.70)  (0.03) (282  (136) (25 (2.53)*

Soyabean 2.03 3.90 1.87 3.61 326 035
(A44)% (345  (1.46) (3547 (33D (0.32)

Groundnuts 6.01 9.85 3.84 333 805 4.69
C(650)  (6.69)F  (2I8)F*x (789 (891)* (822

Potatoes 453 361 0.92 2.25 6.38 4.13
AA400%  (2T74*  (1.50) Q65 (9.62* (6.72)

Rapeseed 738 1378 640 246 426 180
' (848)F (544  (27Ty* (415* (4.98)* (3.77)
Seed Cotton 643 8.55 7 -3.25 —0.28 2.97
(389 (493  (1.50) (326 (0.29) (3.62)*

Note: *, ** *** Sjonificant at 1, 5 and 10 per cent level, respectively.

Figures

in parenthesis are t-values.
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The decrease in the production growth of rice occurred through decrease in
both the growth of crop area and yield. In soyabean decline in growth of production
occurred through decrease in the growth of yield per hectare only.®

The major conclusion that emerged from the analysis of this period is that out of
9 crops’ the yield growth of 6 crops (rice, wheat, maize, sweet potatoes, soyabean
and rapeseed) decelerated, while that of groundnuts, potatoes and seed cotton, ac-
celerated as compared to period I. This means that rice, wheat, sweet potatoes and
seed cotton were pushed to marginal lands as irrigated and fertile lands was diverted
to groundnuts, potatoes, seed cotton and sugarcane where price incentive, extensive
use of irrigation water, rising chemical and manurial application of fertilizers, and
high man/land ratio, made these crops more profitable. The decrease in the yield
growth of rice, wheat, maize, sweet potatoes, soyabean and rapeseed occurred at a
time when expansion of chemical inputs, irrigated crop area, and high-yielding rice,
wheat and maize varieties were also occurring. Could it be that the high growth in
the earlier years was in part due to the adoption of household production responsibil-
ity system and the mining of the rural sector’s natural resource base? Can the
slowdown in yield growth be explained by increased environmental stress or
unfavourable weather conditions?® Land and water resources in China have been
subjected to serious stress [World Bank, (2000)]. The accumulation of these pres-
sures may be partially responsible for the slowdown of grain yields. Changes in
fertilizer use, irrigated crop area, and modern technologies may be associated with
the slower growth in yields for most crops in period II. Other factors that might
have caused the growth rates to fall are drag yield growth, intensification of China’s
agricultura! practices and other rural activities. Some researchers associate the slow-
down with problems in implementing the household production responsibility (HRS)
system [Wen, (1989)]. Land tenure insecurities are believed to have also caused
farmers to reduce their investment in agriculture, causing grain yields to fall. Others
blame the decline on the fall of price of grain, relative to other crops [Sicular, (1991)).

6The growth of vield of rice, wheat, maize, sweet potatoes, soyabean, and rapeseed declined from 4.24,
647, 430, 1.81, 1.87, and 6.40 per cent to 1.58, 2.70, 2.46, 1.29, -0.35 and 1.80 per cent per
annum, respectively, and that of groundnuts, potatoes, and seed cotton accelerated from 3.84, 0.92
and 2.12 per cent to 469, 4.13 and 2.97 per cent per annum, respectively. The growth of crop arca
of rice, maize, sweet potaloes, soyabean and potatoes accelcrated from -1.02, -0.42, -1.84, 2.03,
-4.53 per cent to -0.61, 2.40, -0.28, 3.6] and 2.25 per cent per annum, respectively, and that of
wheat, groundnuts, rapeseed and seed cotton decreased from 0.22, 6.01, 7.38 and 6.43 per cent to -
0.41, 3.33, 2.46 and -3.25 per cent per annum, respectively.

7 We have not included sugarcane crop in our study because it has less than I per cent area (1999-2000)
in total crop area for China. Good sugar prices in 2001 encouraged Chinese farmers to grow more
crops in 2002 with acreage rising 11 per cent to 1.61 million hectares (3.9 million acres). See,
Statistical Yearbook of China (2003).

8Environme:ma.l factors are soil erosion, increasing natural disasters, salinization of land, and deterio-
ration of soit quality.
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It is possibie that all of the above factors contributed to a decline in yield growth in
period I1. :

It will be seen that high growth in crop production and yield in period Iis accom-
panied by high or low instability. Similarly the low growth in crop production and
yield in period II is accompanied by high instability. A moderate growth in produc-
tion and yield accompanied by iow level of instability for any crop is desired for
sustainable development of agriculture, as compared to high growth in production
and yield, and high level of instability.

The association between growth in major area and yield of major crops is pre-
sented in Table 2. Four types of associations are discussed. First, AA-positive
growth of crop area associated with positive growth of yield. This would indicate
that one crop is either replacing the other or is grown in the newly cultivated area,
and that the overail yield of crop(s) is increasing. Second, AB-positive growth of
crop area is associated with negative growth of yield. Third, BA-negative growth of
crop area associated with positive growth of yield. This would indicate that oue
major crop area has been replaced by another or has gone out of cultivation and the
yield on the remaining crop area has increased. Fourth, BB-negative growth of crop
area is associated with negative growth of yield. It is seen from Table 2 that in

TABLE 2

Association between Growth in Major Crops Area and yield in China

Crops under two different periods

Types of Association

Period [

Period I

AA: Positive area,
positive yield

AB: Positive area,
negative yield

BA: Nepgative area,
positive yield

BB: Negative area,
negative yield

Wheat, Soyabean,
Groundnuts, Rapeseed,
Seed Cotton

nil
Rice, Maize, Potatoes,
Sweet Potatoes

nil

Maize, Groundnuts,
Potatoes, Rapeseed

Soyabean

Rice, Wheat, Sweet

Potatoes, Seed Cotton

nil
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period [, 5 crops fall in the AA category, no crops fall in AB and BB category, 4
crops fall in category BA.

b) Variability in Crop Production

The relative variability in major crops production are estimated using equa-
tion (2) and results are presented in Table 3. Variability in crep area, production and
yield is estimated for periods [ and IL. It is observed that in period I the production
of sweet potatoes, soyabean, groundnuts, potatoes, rapeseed and seed cotton has
registered the highest degree of instability and that of rice, wheat and maize the
lowest. These fluctuations in production are the compound result of fluctuations in
crop acreage and crop yield. For soyabean, groundnuts and rapeseed, yield contrib-
uted more to these fluctuations compared to crop area. Fluctuations in sweet pota-
toes production occurred due to changes in crop area and yield, but crop area
contributed more than yield. Both area and yield fluctuations were behind changes
in production of potatoes. The magnitude of instability in the production of wheat,
maize, sweet potatoes, soyabean, groundnuts, potatoes and rapeseed declined dur-
ing period Il relative to petiod I The synchronized movement in both the crop area
and yield was responsible for low instability in rice, wheat and maize production in
period 1.

The instability in rice and seed cotton production increased in period II as com-
pared to period I; fluctuations in both the crop area and yield contributed to this high
variability but crop area instability contributed more as compared to yield instability.
The magnitude of instability in the production of wheat, maize, sweet potatoes,
sovabean, groundnuts, potatoes and rapeseed declined during period II relative to
period L. Table 3 further reveals that in period II the magnitude of fluctuations in
production was highest in case of seed cotton and lowest for wheat. In majority of
the crops instability in yield was lower than instability in production in period I,
which indicates the importance of area instability in this period. In period II instabil-
ity in production was lower than the instability in yield, which indicates the impor-
tance of yield variability. Increasing of crop area and yield instability of wheat in
period I, can be attributed to fluctuation in its price vis-a-vis those of its competing
crops (groundnuts, and potatoes). More crop area was diverted to production of
groundnuts and potatoes away from wheat. ‘

The table also reveals that instability in yield in all the crops (except wheat and
maize) declined in period If as compared to period I. During period II, 5 crops
(maize, sweet potatoes, groundnuts, potatoes and seed cotton) experienced de-
crease in variability in crops area, while 2 crops (wheat and soyabean) faced a

9 Number of regions under category AA, AB, BA and BB in period Il were 4, 1, 4 and zero, respectively.
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statistically significant increase in crop area variability. Other crops had no statis-
tically significant change in crop area variability though they experienced an in-
crease in crop area variability. The decrease in relative variability in preduction in
period II, compared to period I, was statistically significant for sweet potatoes,
soyabean, groundnuts, potatoes and rapeseed (at one per cent level of significance)
and wheat (5 per cent level of significance)."

TABLE 3

Period-Wise Relative Variability/Instability Index
in Major Crops Output in China

Period | Period 11 2 Statistics
(1976-77t0 1987-88)  (1988-89 to 1999-2000) IToverl
Pro- ‘ Pro- Pro-
Crops Area  duc- Yield Area duc- Yield Area duc-  Yield
tion tion tion ’
Rice 020 060 050 08 125 029 034 0355 -0.15
Wheat 084 172 150 432 090 318 418% 283  442*
Maize 187 113 064 057 110 172 -519* 005 0.98

Sweet Potatoes 527 458 276 106 208 229 —119.02% -S371* -381*
Soyabean 146 457 674 392 379 650  415* —1668* —11.02%
Groundnuts 240 346 789 090 167 L13  —939% 2232 —42420%
Potatoes 306 482 311 1S4 LI3 148 —-1499% —87.57% -16.58*
Rapeseed 166 576 1003 199 248 173 107 -11046* —866.18*

Seed Cotton 624 555 708 391 580 316 -91.9* 782 -198.45*

Note: )

The values of Z are compuied using equation (3) to see whether there was a statistically significant
difference of variability in major crops output in China [computed as in cquation (2)] between periods.
* ** = Significant at 1 and 5 per cent level, respectively.

L0 These 6 crops together contributed 42 per cent of tetal crops production in China during period IL
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On the other hand seed cotton experienced one per cent statistically significant
increase in production variability in period II, when compared to period I.!' Rice
crop had no statistically significant change in production variability in period II com-
pared to period I, though it experienced an increase in production variability.'?
Sweet potatoes, soyabean, groundnuts, potatoes, rapeseed and seed cotton recorded
one per cent decrease in yield variability in period Il as compared to period I. Wheat
crop also recorded a one per cent increase in relative yield variability in period II as
compared to period I."* Rice and maize had no significant change in yield variabil-
ity. Implication of these findings is that reduction in yield fluctuation has increased
the stability in most of the crop yield (except wheat and maize) and thereby food
security. _

Growth and instability in the production of major crops is presented in Table 4.
In period I most of the crops have high growth rates in production but they have:

TABLE 4

Period-wise Growth and Instability in the
Production of Major Crops in China

Period 1 Period I
Crops Growth Insta- Growth Insta-
(%) bility (%) bility
Rice L0k 0.60 0.97*+ 1.25
Wheat 6.69* 1.72 2.29* 0.90
Maize 3.88* 1.13 4.86* 1.10
Sweet Potatoes -0.03 458 1.01** 2.08
Soyabean 3.90* 4,57 3.26* 3.79
Groundnuts 9.85% 3.46 8.05* 1.67
Potatoes -3.61** 4.82 6.38* 1.13
Rapeseed 13.78* 5.76 9.26* 2.48
Seed Cotton 8.55* 5.55 -0.28 5.80

Note:  Taken from Table 1 and 3
¥, ** = Significant at | and 5 per cent level, respectively.

1 This crop contributed only one per cent to total crop production of China in period II.
12 Rice contributed 26 per cent of production in China’s total production.

13 Wheat crop contributes 15 per cent in total China’s production and 22 per cent in total crop
aereage.
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also high instability as compared to period II. In period I1, though the production
growth of most of the crops has declined (due to increase in flooded and drought
crop areas in late 1980s) but at the same time their instability has also declined.
Rapeseed has highest growth in production along with highest instability, while in
period I1it has negative growth with highest level of instability. Sweet potatoes and
potatoes which had negative growth in production with high level of instabilify in
period I changed to positive growth with a low level of instability in period IL
Changes in production growth which causes instability can be due to a number of
factors which include erratic avajlability of irrigation water, changes in prices of
competing crops and timely unavailability of agricultural inputs. Favourable prices
for maize, sweet potatoes, groundnuts and potatoes played a vital role as compared
to other inputs in increasing the growth of these crops as compared to other crops
in period II. The decline in the growth rate of rice and wheat' was mainly due to
unfavourable prices and flooded and drought land area. The crop area of under
these crops remained more or less stagnant.

The association between yield and variability in yield of major crops in China is
presented in Table 5. Four different types of association were found. AA: increase
in yield associated with decrease in relative variability; AB: increase in yield asso-
clated with increase in relative variability; BA: decrease in yield associated with
decredse in relative variability; BB: decrease in yield associated with increase in
relative variability. From the view point of development, AA is the best situation

TABLES
Association between Yield and Variability in Yield of Major Crops in China

Types of Crops
Association Period IT Compared to Period

AA: Increase in yield with decrease Rice, Sweet Potatoes, Soyabean,

in variability. Groundnuts, Potatoes, Rapeseed
AB: Increase in yield with increase Wheat, Maize

invariability.
BA: Decrease in yield with decrease Seed Cotton

in variability.

BB: Decrease in yield with increase
in variability.

14 These comprised 46 per cent of total crop arca in Chinese agriculture.
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whereas BB indicates the worst situation. AB would be preferred to BA. The
distribution of crops, according to the type of association between yield and relative
variability in yield shows that 6 crops (rice, sweet potatoes, soyabean, groundnuts,
potatoes and rapeseed) experienced an increase in yield accompanied by decrease
in variability, while wheat and maize experienced increase in yield associated with
increase in variability in period Il as compared to period I. Seed cotton crop faced
decrease in yield associated with decrease in variability.

V. Conclusions

The paper analyzes the growth and variability/instability in major crops area,
production and yield for two different periods in China. Period 1(1976-77 to 1987-88)
and period [1 (1988-89 to 1999-2000). The study reveals that in period I, most
crops (wheat, maize, soyabean, groundnuts, seed cotton) have high growth with
high instability in production. The high yield growth of rice, maize, groundnuts and
rapeseed was mainly due to favourable price incentives, expanded irrigation sys-
tem, HY Vs, rising chemical fertilizer application and implementation of the produc-
tion responsibility system in period |. The study also shows that in period 11 the
production growth of wheat, soyabean, groundnuts and rapeseed declined signifi-
cantly but its instability also declined. Also the growth of maize, sweet potatoes and
potatoes increased in period I (sweet potatoes and potatoes had negative growth
earlier) with declining instability. Favourable prices for maize, sweet potatoes,
potatoes and groundnuts played a vital role as compared to other inputs in increas-
ing the growth of these crops in period Il. The decline in the growth rate of rice
and wheat was mainly due to unfavourable prices of these crops and flooded and
droght land areas. The crop area under these crops remained stagnant.

The study also reveals that instability in yield in all crops {(except wheat and
maize) declined in period II as compared to period I. In majority of the crops insta-
bility in vield was lower than instability in production in peried I, which indicates the
importance of area instability, while in peried 11, instability in production was lower
than instability in yield, which indicates the importance of yield variability.

VI. Policy Recommendations

Some policy recommendations to improve the growth and stability are outlined
below:

1) The result of the study indicate that in period II the production growth rate of
wheat, soyabean, groundnuts and rapeseed declined as compared to other crops.
Therefore, there is a need to increase their growth. This is only possible through
increase in production because China has nearly exhausted the supply of new
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land that can readily be brought under cuitivation, The growth rate of produc-
tion can be increased through favourable price indentives, expanded irrigation
system, HY Vs, rising chemical fertilizer application, better implementation of
production responsibility system and better control of flooded and drought land.
Due to environmental stress, China has to import many crops. Therefore, an
intensive research effort is needed to understand how production practices can
be modified to minimize the deleterious environmental effects. Investment
may also be required in key areas of the rural sector to protect the resource
base. Since investment capital is scarce in many regions, particularly in the
agricultural sector, leaders may consider expanding the use of labour mobiliza-
tion schemes. By creating new technologies and crop varieties, and improving
agronomic practices, Chinese agricultural research can expand crop produc-
tion. Thus, the Chinese government must increase its investment in research
and development.

2) The study also shows high instability in some of the crops in period II. This
instability can be reduced through controlling the price of these crops and those
of competing crops, timely availability of agricultural inputs (HY Vs and fertil-
izer), and continuity in the supply of irrigation water.

3) China faces an inappropriate land and labour resource combination. There-
fore, various land-use experiments, including shareholding and leasing village
land, need to be expanded to facilitate the development of a land use market.

4) New thrust on research must be made in the direction of evolving HY Vs suit-
able for rain-fed as well as irrigated crop area.

Applied Economics Research Centre
University of Karachi, Pakistan
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APPENDIX

TABLE A-1

Some Major Crops Production Share of China in World Production
1976-77 to 1980-81*

Crops / Year 1976-77  1977-78 197879  1979-80  1980-8!
Wheat (‘000 tonns)

World Production 425325 369353 385885 376378 399779
Local Production 50386 41076 53842 62733 55213
World Share (% age) 11.8 112 13.9 16.7 13.8
Rice (‘000 tonns)

World Production 350340 391344 449372 428065 444534
Local Production 129359 132035 140132 146959 142993
World Share (% age) 36.9 33.7 31.2 343 322

Maize (‘000 tonns)

World Production 354451 369995 390104 418598 392249
Local Production 48160 49390 55950 60040 62600

World Share (% age) 13.6 133 143 143 15.9

Groundnuts (‘000 tonns)

World Production 17476 17716 18660 18648 18901
Local Production 1873 1978 2377 2822 3600
World Share (% age) 10.7 W2 127 15.1 19.0
Soyabean (*000 tonns)

- World Production 60719 74807 76723 91449 83481
Local Production 6640 7260 7570 7482 7966
World Share (% age) 10.9 9.7 9.9 82 9.5

Seed Cotton (‘000 tonns)

World Production 24067 26858 26231 28302 28391
Local Production 4110 4099 4335 4414 5414
World Share (% age) 17.0 15.0 16.0 15.0 19.0

Source: Statistical Yearbook 1979-80, United Nations.

* World production between 1981-82 to [991-92 were not available, therefore we have taken the years
1976-77 to 1980-81.
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TABLE A-2

Some Major Crops Production Share of China to World Crops Production
1995-96 to 1999-2000

Crops / Year 1995-96 1996-97 1997-98 1998-99 1999-2000

Wheat (‘000 tonns)

World Production 543614 586036 612624 589269 578337
Local Production 107005 110569 123290 . 109726 113880
World Share (% age) 19.7 18.9 20.1 18.6 19.6
Rice (‘000 tonns)

World Production 550600 567781 578935 567883 586787
Local Production 187192 195103 200735 198713 198487
World Share (% age) 34.0 344 34.6 34.9 33.8

Maize (‘000 tonns)

World Production 515046 590214 584945 604858 599708
Local Production 112331 12639 104309 132954 128086
World Share (% age) 21.8 21.6 17.8 21.9 2973

Groundnuts (‘000 tonns)

World Production 29277 31595 29457 32282 32219
Local Production 10316 127471 9728 11886 12639
World Share (% age) 35.2 40.0 33.0 36.8 392
Soyabean (‘000 tonns)

World Production 126868 130343 144500 158220 157744
Local Production 13518 14250 14738 15150 14250
World Share (% age) 10.6 10.9 10.1 9.5 9.0

Seed Cotton (‘000 tonns)

World Production 58534 56622 56782 53195 55573
Local Production 9536 7660 9206 9002 7660
World Share (% age) 16.3 3.5 16.2 16.9 13.7

Source: Statistical Yearbook for Asia and the Pacific, 2000, United Nations.
Agricultural Statistics of Pakistan, 1999-2000, Government of Pakistan.
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Figure A-1
China’s Share in Production of Major Crops in Period-1 (1976-77 to 1980-81)
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Figure A-2
China’s Share in Production of Major Crops in Period-II (1995-96 to 1999-2000)
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TABLE A-3

Trend of Trrigation, Fertilizer and Draft Animals use in China, 1976-95

Year Chemical Manurial Draft Irrigated
Fertilizer Fertilizer Animals Areas
(000 (‘000 (million (million
tons) tons) heads) ha)
1952 295 26,376 51 20
1953 592 27,753 55 22
1954 802 29,206 57 23
1955 1,255 30,009 56 25
1956 1,608 30,433 55 32
1957 1,794 30,237 54 27
1958 2,708 29,091 50 67
1959 2,533 30,000 47 5
1960 3,164 28,677 4] 45
1961 2,242 28,478 38 37
1962 3,105 29,573 40 31
1963 4,483 30,948 40 31
1964 5,363 31,718 41 32
1965 8,812 33,068 43 33
1966 12,582 27,629 45 - 34
1967 13,128 28375 47 35
1968 10,129 29,092 48 36
1969 13,611 29,535 50 37
1970 15,811 37,017 49 38
1971 18,142 37,713 - 50 39
1972 20,931 38,076 51 40
1973 25,553 39,009 51 4]
1974 24,051 39,503 52 42
1975 26,579 39,709 51 43
1976 28,850 39315 50 44
1977 31,920 39413 50 45
1978 43,681 39,966 50 45
1979 52,476 40,703 50 45
1980 58,649 41,112 51 45

continued
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TABLE A-3
{continued)

Year Chemical Manurial Draft Irrigated
Fertilizer Fertilizer Animals Areas

(‘000 (‘000 (million (million

tons) tons) heads) ha)
1981 61,768 41,633 55 45
1982 68,120 42,051 58 44
1983 73,845 _ 41,912 .6l 45
1984 - 74,959 42 341 64 44
1985 73,105 43,297 66 44
1986 - 79,960 44,783 69 44
1987 83,712 46,059 T 44
1988 80311 47,802 72 44
1989 97,091 48,904 74 45
1990 105,514 49412 76 47
1991 112,503 49,628 71 48
1992 114,799 49,537 78 49
1993 123,419 49,607 81 49
1994 130,079 49679 85 49
1995 140,658 49,755 . 88 49

Source:
Fan, Shenggen (1997) “Production and productivity growth in Chinese agriculture: New measurement
and evidence”, Food Policy, Vol.22,-No.3, pp:213-228.
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TABLE A-4

Area, Production and Yield of Major Selected Crops in China, 1976-2000

Average Average Average Percentage
Area Production Yield Change in
{Thousand (Thousand (Kgs. per AverageYield
Crops hectares) metric tons) hectare) During Period
Period] PeriodIl  PericdI PeriedII PeriodI PeriodII Mover ]
Rice 34241 31903 156843 188325 4580 5903 28.89
(28.97) (24.15)
Wheat 28898 29710 68509 103922 2371 3498 47.53
(24.45) (22.49)
Maize 19318 22264 62721 102681 3247 4612 42.04
(16.34) (16.86)
Sweet Potatoes 5724 6196 97336 111284 17005 17961 5.62
(4.84) (4.69) '
Soyabean 7531 9589 8650 13062 1148 1362 18.64
(6.37) "(7.26)
Groundnuts 2461 3489 3763 8558 1529 2453 60.43
(2.08) (2.64) )
Potatoes 4038 3232 44428 44940 11002 13905 26.39
(3.42) (2.45)
Rapeseed 3757 6177 4097 8158 1090 1321 2119
(3.18) (4.68)
Seed Cotton 3162 5234 7150 §799 2261 1681 -25.65
(2.67) (3.96)
Note:

I. Period [ refers crop years 1976-77 to 1987-88 and period II refers years 1988-89 to 1999-2000.
2. Figures in parenthesis are the percentage of total area in China.
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TABLE A-5

Maximum and Minimum Yield Rates (Kgs./hectares)
Per Hectare of Major Crops in China

Crop Period - I Period — I
1976-77t0 1987-88  1988-89 to 1999-2000
Rice Maximum 5412 6366
Minimum 3499 5281
Difference 1913 1085
Percentage 3535 17.04
Wheat Maximum 3047 4102
Minimum 1464 2547
Difference 1583 1555
Percentage 51.95 37.91
Maize Maximum 3960 5268
: Minimum 2505 3875
Difference 1455 1393
Percentage 36.74 26.44
Sweet Maximum 19667 20422
Potatoes Minimum 15125 16246
Difference 4542 4176
Percentage 23.09 20.45
Soyabean  Maximum 1493 1735
Minimum 895 1147
Difference 598 588
Percentage 40.05 33.89
Groundnuts  Maximum 2036 2961
Minimum 987 1821
Difference 1049 1140
Percentage 5152 38.50

continued
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TABLE A-5

(continued)

Crop Period — I Period — II
1976-77t0 1987-88  1988-89to 1999-2000

Potatoes Maximum 12003 17286

Minimum 9575 10566
Difference 2428 6720
Percentage 20.23 38.87
Rapeseed = Maximum 2111 1479
Minimum 527 1089
Difference 1584 390
Percentage 75.03 26.37
Seed Cotton Maximum 2765 2056
Minimum 1548 1319
Difference 1217 ; 737
Percentage 44.01 35.85

Source: Statistical Year Book for Asia and the Pacific, 1987 and 2000, United Nations.



