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CHAPTER-T

INTRODUCTION

Agriculture 18 the most important sector of the
Indian Economy employing 66.68 per cent of total workers
during 1881 and ccntributorvaB.S per cent (at 1981 prices)
of national income during 1985-86. It has also been playing
an important role in foreign exchange earnings. The value
of export of selected agricultural commodities has been

A e ey

showing a steady upward trend rising from Rs. 335 crores in

period 1965-66 to Rs.2269 crores in period 1979-80 recording

an average annual compound growth rate of 1.6 per cent per

annum. However, its share in total export earnings had
declined marginally from 41.6 per cent in 1965-66 +to
37 per cent in 1978-80. Share of agricultural commotidies

in total imports has also declined from 38.4 per cent in
1965-66 to 14.4 in 1979-80 wmainly becauase of the incrsease
in foodgrains production due +to the adoption of Nnew
technology. Soon after independence, there was a food
shortage and substantial amount of_foodgrains ware impqrted
upto 19656-88 under PL 480 scheme from the united states.
The special efforts were made in the five year plans to
raise agricultural output so as to achieve self sufficienéy

and the better nutritional standards.



. Although{‘ foodgrains production. has increased from
80.97 millioﬁ tonnes in 1960-61 to 148 million tonnés in
1984-85 showing gruoth rate of 2.38 per cent per annum,
However, this gain has been neutralised by the rapid growth.
of 2.18 per cent per annum in population during 1961 to
1981. As a result growth in per capita terms is around 0.22
per cent per annum. This impressive growth of output of
foodgrains is due to the substantial growth in wheat and
rice c¢rops because of green revolution in the mid sixties.
The production of wheat and rice have shown growth rate of
5.71 and 2.16:per cent per annum during 1960f61 to 1984-85.
As a result, production of cereals has shown'growth rate of
2.72 per ceﬁt rer annum during the period. However, the:
other component of foodgraing that is pulses has shown =&
growth rate of -0.25 per cent per annum in production which
is less than the population growth and as a result daily per
capita availability of pulses has.declined from 69 gmé to

38.1 gms during 1960-61 to 1984-85 (Table 1.1). If one
compares intérnatiqnal daily total nutritional supply
availability (Tablel.2), it can be observed that Indiu is at
the bottom and cont lnues to be even behind the mneighbouring
countries of Pakistan and China what to talk about USA and

Canada in terms of calories, proteins and fat contents.

The average Indian diet is not only insufficient in

calories but also unbalanced in its composition. Large

2



section of our population suffer from protein malnutrition
partly caused by an insufficient intakes of calories.
Averagé per capita availability of protein in India was 50
gms in 1960 which has been declined to 38.1 gms due to
shrinkage in area and almost stagnation of yields with
rising populaﬁion. In India, pulses are the only source of
proteins fér poor section of population. The daily per
capita requirement of pulses has been calculated by Prof..

Sukhatame1

as 90 gms to 104 gms. The prevalence of proteins
malnutrition appears to bhe widespread in the economically
poor sections of +the pdpulation. The availability of

proteins under nutrition 1is particularly severs among

] . ’7
children and pregrnant and nursing mothers.®

Pulses have enriched the diet of the poor as well as
the rich, as supplementary food. They provide the base to
make curries or side-dishes to go with rice and cereal
rotis. They are also the base for breakfast food and
snacks. Being rich in proteins, +they have played an
important role in providing a balanced diet particularly to
those who find fish and eggs too costly. But even those wh;
eat meat continued to consume pulses also. Pulses not only
play a rolé of cheap protein supplier in the absence of

animal proteins for majority of the population in India but

also carry out a much important task of fertility maintance

3



by supplying nitrogen to the soil through symbiosis 1n a
cropping séqdence. In relative dry land or the area where
irrigation 1is very low along with uncertain rainfall, the
pulses is the only crop which can assure some yield because
high yielding varieties of foodgrains are not appropriate
in dry regions. Only the pulse crop helps to tap moisture
from the sub-soil layer in the initial stages for seed
germination and after germination the plant can survive
under relatively driler conditions.s. For example, the plant
of khesari can grow vigorously under eoxtreme drought,
conditions because of its'hardineﬁs and abllity +to give
vield wunder poor conditions of farming and low fertility.
Tur can prosper on residual moisture left in the field after
harvesting the crop. It has been proved that crop mixed
with pulses raise the production of crop. Such mixtures not
only cover the risk in the case of uncertain rainfall but
also the yield of both the crops under mixture shows
increase. In the pulse growing states, some crop mixtures
are well kﬁown like gram and wheat 1s 1important in
unirrigated area, +tur and jowar, tur and bajra, tur and
cotton and urad and maize are important mixtures 'imn  both

irrigated and unirrigated areas.

Pulses legumes produce organic matter which becomes

more useful as a green manure crop because their seed rots



more easily and hence gets thoroughly incarporated in the
soil. BRut, now with the increase in irrigation and adoption
of new technology one finds that the mixed crops are

disappearing because of decline in the risk factor.

1.1 EXISTING TRENDS IN THE PRODUCTION OF PULSES:

Pulses being an important crop in India, but over +the
period 1960-61 to 1984-86 total area under pulses and their
vields per hectare have declined as a consequence the
production of pulses has declined during the periocd. This
decline in pulses production coupled with high rate of
population lead to decline in daily per Capita availability

of pulses (Tgble 1.1)

If one examine percentage annual growth rate in ares,
production and yield per hectare of pulses from 1960-61 +to
1984-85, prodhction has shown negative growth rate of -0.259
per cent pe; annum due to negative growth rate in area as
well as negative growth rate in‘yield per hectare which are
-0.088 and -0.1566 per c¢ent per annum respactively. It has
also Dbeen found that during 1960-81 +to 1968-67 +total
production of pulses has shown negative growth due to
negative growth in area and yield per hectare (Table 1.3).
However, production of pulses during 1966-67 to 1984-85 has

shown positive growth rate of 1.91 per cent per annum mainly

¢n



because of increase in yields per hectare. In this period,
“growth in arem was only 0.14 per cent per annum as compared

to yvields growth rate of 1.76 per cent per annum,

The decline in production of pulses during 1880-61 +to
1984-85 1is accounted for by the fact that pulses are grown
under adverse condition and their lower responsiveness to
the fa?oufable_condition of higher rainfall or irrigation

facilities at least under available technology. On the

other hand, the new HYV technology increased the
responsiveness of rice and wheat to irrigation and
fertilizer m@bh more. Whenever irrigation was introduced to

Bl
i

a region, it.generally had the effect of reducing the area
under puls;s and increasing the area under superior cereals
and cash crops. The pulses has thus continuwd to suffer due
to a residual status (Table 1.4). The status of pulses has
been changed both in absolute terms and relative terms (in
comparison with foodgrains) Relatively, +the area under
pulses has declined along with decline in absolute terms,
i.e.2lper cent of area under foodgrains has been under
pulses around 1960-861 and that of 18 per cent in 13984-85.
Production of pulses has als§ been declining throughout in
absolute terms. In relative terms, it contributed 15 per

cent to the total production of foodgrains in 1960-61land

only 8 per cent in 1984-85. On the other hand, area under



.

wheat and rice have increased in absolute terms and relative
terms as well during the same period. Also the production
of wheat and rice has increased in absolute terms. There
has been increase in the poroduction of wheat in relative
terms but relatively the production of rice has gone down
marginally QQring the period (Table 1.4). It has been
observed thaéipulses has lost their area mainly in favour of
wheat and rice. Pulses are being low productive, therefore,

with the decline «f area under pulses, production of pulses

has declined during the period.

There are significant regional variations in area under
pulses and yield rates giving rise to differential pattern
of production. States like U.P., M.P., Maharashtra, Bihar,
A.P. and Karnataka together contributes around 78 per cent
of all India’s area and production of total pulses during
1984-85. The contribution of Punjab and Haryana is low  in
relative terms, but +the study of +these states becomes
important from the viewpoint that area under pulses has been
declining consistently since 1960-61, as has also happened

in U.P. and Bihar.

As is implied by an earliere statement, pulse
cultivation has suffered wherever irrigation and the new

seed fertilizer technology have become prevalent. It is well

~J



known that this technology has flourished best in wheat
cultivating"greas. Pulses areas in Punjab, Haryana, U.P.
and Bihar have not only declined as a share in all India’s
rulses area, but the share of pulses in the total croping
pattern when seaen as a percentage to gross oropped ares of

the state has also declined over time (Table 1.56).

There are three states namely Rajasthan, Madhya Pradesh
and Maharashtra which gr§w wheat to some extent but here the
irrigation levels are so low that increases in the acreages
of wheat has not affected the acreage under pulses. In the
three states, a positive change is noticed between 1960-61
to 1983-84 in the states share of area under pulses in all
India’s pulse area and the proportionate area allocated to
pulses in the cropping pattern has also increased in three

states over time (Table 1.5).

As all three components are increasing in three states,
one can easily infer that pulses in Rajasthan and Madhya
Pradesh have gained in both sessons, despite the fact that
the proportion of area irrigated has risen concurrently.
This should be kept in mind that the adverse effects of
irrigation 1in pulse cultivation are felt only after the

irrigation level attains 30 per cent to gross cropped area.4

&



The remaining two states namely A.P. and Karnataka have
managed to'maintain their proportional contribution to all
India area wunder pulses. In A.P. and Karnataka, the
proportion#l area under pglses when compared to India’'s area
under total pulses, declines somewhat over the vyears. In
fact, the ratio of pulses to the respective gross cropped
areas of these two states shows a relatively greater decline
{(Table 1.5). The irrigation level in A.P. is comparatively
high and rising, the relative position o% pulses in the
cropping' pattern hasr consistently declined though the
decline is not as sharp as it has been in Punjab, Haryana,
U.P. and Bihar. The reason possibly lies in the fact that
irrigation ih this state is highly localised and is mostly
concentrated in the rice growing deltaic areaé. In short,
whenever proportion of area under irrigation has increased

sharply, area under pulses has declined.

If one looks at the growth rate in production of pulses
in nine pulse growing states, it has been found that pulses
production has declined in four states which haye shown high
irrigsation level and sharp decline in area under ©pulses
during 1960-61 +to 1883-84. These states are Punjab,
Haryana, U.P. and Bihar. It has been observed +that where
there 1is marked increase in irrigation and adoption of new

technology in wheat and rice also there is an increase in

w



the irrigated area is above 30 per cent. Because of the
adoption of new technology the better area has shifted
towards wheat and rice crops, hence only the marginal .lands
are under the pulses which have witnessed negative growth
rates. Except Punjab and Haryana; which have shown negative
growth in yield, other states have shown positive growth in
vield of pulses but the contribution of yield +to the
production of pulses 1is very low if one caompares with
contribution of area during 1971-73 tp 1983 to 85 (Table

1.8).

1.2 GSURVEY OF LITERATURE

A few studies have beern undertaken to look into the
uses and problems ¢f production of pdlses in India. Pulses
were used as inter—-crops in traditional cultivation also
because they improved soil fertilikty in the process,
implanting nitrogen from the air into the soil. Even if +the
first crop following the monsoon was devoted to pure
cereal crops, pulses were cultivated in the following ;abi
season which restored fertility to the so0oil. In spite of
this pulses are assuming secondary status in the farmer’s
decision calculas. It has been cobserved that the bulk of
demand for'pulses comes from lower and middle income groups

and the income elasticity of demand for the lower and middle

16



income groups is more than unity.s. This suggests a rising

pressure of demand from these groups with a rise in income.

The efforts to develop scientific agricultureAin India
have helped much to increase foodgrains production in the
country but. the increase in productivity had so far been
confined to cereals;uﬁaihly‘in wheat and rice. On the other
hand, the production of pulses has declined since 1967-68.
As some scholars have observed that this decline in the
production of pulses over a period of time has been mainly
due to the decline in area under pulses which has been
especially marked in the regions which have witnessed the
introduction of new agricultural technology comprising
growth promoting inputs like the high vielding varieties of
seeds, use of chemical fertilizers and better farming
. practices despite the fact that prices of pulses have :isen

significantly.

However, according to some studies, the states which
are important for kKharif pulses are showing an upward +trend
in pulse production as well as a rise in area under pulses
though the yield per hectare of kharif pulses ~ has
declined.7. The share of kharif pulses in +total pulse
production has increased but the production and area wunder
rabi pulses have declined whereas the yield per hectarte of

rabi pulses has almost remained constant. It has been

-
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pointed out +that the rabi pulses have faced tough
competition from wheat and comparative yvield per hectare of

wheat 1is much larger than rabi pulses like gram, peas and

kesarti. This trend has been observed in Punjab, Haryana,
a.p. and Bihar because these states has witnessed
comparatively higher irrigation. On the other hand, in the

states like M.P. and Rajasthan, there have been an increase
in the area and production of rabi pulses due to increase in
cropping intensity, yield per hectare of pulses, prices and
rainfall during the sowing month of rabi pulses. The other
reasons for the increase in area under rabi pulses in M.P.
and Rajasthan are increase in gross cropped area and there
is an absence of competing crops like wheat because this is

a dry region.

Some others have observed that although the prices of
pulses have become high however, it does not allure the
farmers to put more area under pulses as they are still not
as profitable as the foodgrains are. Because the pulses'are
grown mainly for home consumption and the concentration of

areas under pulses is foundvmainly in small and marginsal

holdings.

There are several factors which adversely affect +the
area under pulses such as introduction of HYV of wheat and

other commercial crops, disappearance of pulses mixed with



cereal, negative effect of irrigation after it reaches 39
per cent to gross cropped area and price and yield risk of

pulses.

There are some facyors whicli are responsible for low
productivity of pulses. These are low rainfall and the
primitive farm management practices of the average pulse .
grower. The former gives secondary importance tce the pulses
crop. The irrigaiion facilities are less in HMaharashtra,
Rajasthan, M.P, and Bihar, which are the main gfower aof
pulses, therefore, the production of pulses in these sﬁates
depends heavily in the amount of rainfzall. Thus, the poor
performance of pulses in these states may be attributed +to
the drought conditions. Kharif pulses are mainly rainfed
crops and rabi pulses are generally grown in areas where
moisture is conserved during the monsocon. Low rainfall not
only affects productivity during kharif seasoms, it also

affects the subsequent rabi pulses such as gram and urad.

1.3 CROSS-CLASSIFICATION OF YIELD LEVELS AND GROWTH RATES:

In order +to obtain joint frequency distribution of
vield 1levels and growth rates, states have been cross
classified according to their yield levels and growth rates.
Two cross-classified tables have been prepared one each for

1871-73 and for 1983-85 (Table 1.7 and 1.8).



Three fold classification for each has been made for
vield levels and growth rates of states. Those states which
had yield levels 600 kgm. per hectare or more are defined as
high yield 1levels states, those which had yield levels
ranging between 400 to 600 kgm. per hectare are designated

~as medium yielding states and thecse which had proddotivity
less thén 400 kgm per hectare are called low yielding
states. In terms of growth rates, the following three fold

classification has been adopted.

(1) Annual growth rate ranging between 1.5 to 4.5 per cent

-high growth states.
{ii) Ranging between 0 to 1.5 per cent- low growth states.

(1ii) Negative growth rate- Decelerating states.

Table 1.7 shows that in 1971-73 both Punjab and Haryana
which had high yield level showed rpegative growth rate
during 1971-73 to 1983-85. Because of the adoption of new
technology the better area has shifted towards wheat and .
rice crops, hence only the marginal lands are under the
pulses which have shown negative growth rate over the
period. Three states namely Bihar, M.P. and U.P. which had
medium yield 1level, two of them M.P. and U.P. showed low

growth rate and Bihar showed high growth rate during the

el
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period. Four states, namely, A.P., Maharashtra, Rajasthan,
and Karnataka come under low yield level category and among
these four states, two of them A.P. and Maharashtra showed
high growth rate and the remaining two of them 1.e.

Rajasthan and Karnataka showed low growth rate.

Table 1.8 shows that in 1983-85, three states (Bihar,
U.P. and Punjab) had high vield level but one of them namely
{Bihar) showed high growth rate, U.P. showed low and Punjab
showed negative growth rate during 1871-73 +to 1883-85.
M.P., Rajasthan, and Haryana had medium yield level but M.P.
and Rajasthan showed low and Haryana showed negative growth
rate. A.P., Maharashtra and Karnataka come under low
vielding category but twe of them, namely, A.P. and
Maharashtra showed high whereas Karnataka showed low growth

rate during the period.

On comparison, it is observed that there has been
increase in production during the period and two states
(Bihar and U.P.) have crossed over from medium to higher
category and Rajésthan has shifted from low to medium
yielding category but, on the other hand, Haryana has
shifted from high to medium yield level category during the

period.
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1.4. OBJECTIVE OF STUDY:
The present study intends tao

1. Study the growth pattern of area, production and yield
of Jdifferent districts and analysis the interdistrict
variations in growth of area, production and yield of gram

~and tur pulses.

2. Study the interdistrict variations in acceleration and
deceleration in growth rate of area, production and wyield

per hectare of gram and tur pulses.

3. Decompose the growth of production into growth of yield

and area of selected pulses.

1.5 COVERAGE OF STUDY:

(a) Choice of years: The present study covers a time
series data of 25 years from 1960-61 +to 1984-85. After
taking triennium averages, the analysis has been carried out

for 23 observations.

(b) District Covered: " The coverage in terms of
"districts is as wide as allowed by the availablility of
data. Out of 83 districts of three states namely M.P.,

Rajasthan and Harvana, study of 73 districts have bheen
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undertaken for gram and 55 distri§ts for tui pulse. A few
districts in Haryana had to be combined in order to make
them comparable temporaly. The twelve districts of Haryana
have been clubbed to form.seven composite and <comparable
districts. Faridabad and Gurgaon have been clubbed to form
old Gurgaon district, three districts namely, Sirsa,vBhiwani
and Hissar have been clubbéd té form old Hissar district,
two districts namely Kurukshetra and Karnal have been
clubbed into one unit of Karnal and districts of Sonepat and
Rohtak have been clubbed to form old Rohtak district. Those
districts which have shown negligible area and production of
gram or tur for most of the years have not been considered

in this study.

1.6 DATA BASK:

The entire study is based on the data published by
various states and central government statistical agencies.
Thus, the data used’in this study is from secondary sources
only. The variables used are of area, production and yield
of gram and tur pulses. Also districtwise data of net sown
area, gross cropped area, net irrigated area, Eross
irrigated area and irrigated area under pulses have been
used. The data for the study have been collected from

following sources: -



(1)

(2)

(3)

(4)

o~
[A2]
Nt

(6)

(7}

(8}

’—t
-3

Season and crop reports of the selected states.(various
issues)

Statistical abstract of the selected states (various
issues)

Indian Agricultural statistics (various issues).

Agricultural situation in India (various issues).

Years of agriculture statistics Rajasthan 1956-567 +to
1974-75.

Bulletin on food statistics for different years.
Estimates of area and Production (various issues)

Economic survey for different vears.

METBODOLOGY :

{a} Percentage annual compound growth rates have been

calculated by fitting semi log function as:-

where

time.

log ¥y = a+bt

a is iuntercept, b is regression coefficient and t is

¥y is a dependent variable such as area, production and yield

per hectare.



(b} Quadratic function has been fitterd to see the
acceleration and deceleration in growth rate of area,

production and yield such as:-
log y = atbt+ct?

where b and ¢ are coefficient of t and tz; b showé} growth
(positive and negative) and ¢ shows acceleration and

deceleration in growth rates in the specified periods.

(¢} Decomposition of the variability in Annual Output

Growth Rates.

Annual Growth Rates have been calculated by

™~

Yt+l

"Got = Gat+G@Gyt

where Got, Gat and Gyt are the annual growth rates in

cutput, area and yield of the crop in year °t’.

The variability in annual output growth rates over a

specified period of length T can be decomposed as

V(Go) = V(Ga) + V(Gy) +2 Cov (Ga, Gy).
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Table 1.1 3 Area, production, yield per hectare of pulses,

population and daily per capita availability
of pulses in Indla

Year Population Area under Production Yieléd Dailz per
° (12? * ulses of pulses Kgm/ capita
million) million (mildion hece availability
hectare) tonnes) - of pulses
1960-61  Wha2.h4 23.1 12.7 547 . €69.0
g § L4 ‘;;\‘,
1966-67 5042 22.1 8.3 377 39.6 E%ﬁ %
1970-71  538.9 22,4 11.6 516  51.2
LN
1980-81  675.2 22.6 11.2 493 30,9 b
198485 750.9 22.7 11.9 526 38.1
Source ¢

Estimates of area and production of principal crops
in India. S
Statistical abstract of India

Economic survey of different years.
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Table 1.2 s Daily per capita total mutritional suﬁply
in 1981.83 in selected countries.

Countries in Calories (Nos) Proteins Fat (Gm)
the world (Gm)

1. World 26 65 69 63

2. Canada | 3421 98 156
3. U.S.A. 3647 106 167
4. China 2602 61 35
5. India 2088 51 3
6. Pakistan 2236 59 46
7. France 3528 108 162
8. U.K. 3162 87 143
9. Australias 3382 97 137
10. U.8.S.R.. 3426 . 101 98

Sources Bulletin on food statistics
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Table 1.3 ¢ Percentage Anmal comppund growth rate in ares,
production and yleld of pulses in India

1960-61 1966-67 196061
to to to
1966-67 198485 198485
Production -5089 1.91 -0.259
Area «0,697 O.1% -00088
Yield -5018 1.76 -0.156 s

ne
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Table

their components

Area and production of foodgrains and

1960-61 1970-71 198081 1984 .85

Area (in million hec,)
i) Co

coreals lh.4(38)  US5.6(37)  41.9(33)  39.2(31)
i1) Pulses 23.1(21) 22.4(18) 22.6(18) 22,7(18)
4111) Rice 34.2(29) 37.7(30) 40,1(32) L41,2(33)
iv) wheat 13.3(11) 18.0(15) 22.2(17)  23.6(19)
v) All food-

grains  115.1(100)  123.5(100) 127.4(100) 126.7(100)

Production(in million tonnes)

i) Coarse
cereals

11) Pulses

i11)Rice

iv) wheat

grains

23.3(29)
12.7(15)
M.0(42)
11.1(14)

81.1(100)

27.4(26)

11.6(11)
41.9(40)

23.4(22)

10%,3(100)

29.0(23)

11.2(8)
%9.7(40)
35.,2(28)

| 124.2(100)

31.2(21)
11.9(8)
58.6(14+0)
W, 2(30)

145.9(100)

Note : Figures in brackets are percentages to all foodgrains,

Sources Derived from statistics in "Area and Production of

Principal crops - 1981-8h
and Economic survey 1985

24

1984
&y, 1

48

Govermment of India;
6, Government of India.



Table 1.5 3 Statewise percentage share of area under
pulses to all India, to gross cropped area
and gross irrigated area to gross cropped area.

State 1960-61 197071 1975-76 198384

1. Punjab-state's
share of area

under pulses 374 1.84 1.79 0.84
PA/GCA : 19.08 7,29 6035 2.8
GIA/GCA §5.9% 74,72 23.84  89.9

2. Haryana - state's
share of area -

under pulses 6. 65 5.1l 4.88 3.03
PA/GCA 35.04 23.30 21,90  12.52
GIA/GCA 26,29 44,99 50.30  63.2

3-. U.P. - state's

shars of area

under pulses 18.84% 16.53 12.90 11.88
PA/GCA 20,93 16,05  13.56  11.16
GIA/GCA - 25.49 35.95 40,18 48,5

ne
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Contd... table 1.5

4, Bihar.state's
share of
area under
pulses 9.66 5055 _ 6.26 5017
PA/GCA 21.0 11.3% 13.57 11.87
GIA/GCA _18.‘56 24,18 29.80 3.8
5. Rajasthan.state's
share of area -
under pulses 12.48 16.05 18.32 15.72
PA/GCA 21 49 21.62 26,09 19.61
GIA/GCA 12.50 14, 66 17.12 21.3
6. M.P.-state's
share of area
under pulses 15.44 18.84 19. 60 21.12
PA/GCA 20.48 20,65 22.45 21.97
GIA/GCA 5.16 7.141 8.29 12.7
7. Maharashtra -
state's share
of area under
pu.ls-es 907"" 11005 T 11eN 12.58
PA/GCA 12.49 12,90 1%.81 14,01
GIA/GCA 6.48 8.58 11.04 12.7




Contd...table 1. 5

8. A.P.-state's
gshare of area

under pulses 5.18 5.23 5492 6.36
PA/GCA ‘ 10.58 10.50 9.93 11.19
GIA/GCA 29.39  31.6% 34+.93 37.8

9. Karnataka-stafe‘s

. ghare of area -

under pulses 533 5.02 5.88 6.68
PA/GCA 12,15 12.88 8.56  13.71
GIA/GCA 9.22 12.45 15.30 16.9

where

PA = Area under Pulses

GCA = Gfoss cropped area

GIA = Gross irrigated area

no
w



Table 1.6 3 Statewise growth rates in average area,
production and yield of total pulses for
the trienniums 1971-73 and 1983-85

State Percentage Ann., comp. Growth rate 1983.85 over 71-73

frea = ©Production — — — Yield
A.P, 0.259 | 3.02 2.7
Bihar -1.99 -0.49 1.53
Haryana .23 -5.28 -1.102
Karnataka 1.87 2.86 0.95
M.P. 1.08 1.12 0.03
Maharashtra 2.09 ' L.45 2.41
Punjab 24092 <5.95 -1.07
Rajasthan 0.03 0.93 0.89
U.P, -1.58 -1.03 0.5%




Table 1.7: Cross.classification of states by 1971.73 yield
level and growth rate over the triennium 1971.73

~Growth
. rate
1.5 to 4.5% 0 to 1.5% Negative
Yield '
level
600 kgm per Punjabd
hectare & above Haryana
400 to 600 kgm :
per hgctm Biha!' M,.P,
U.pP.
Less than 40O kgm A.P. Rajasthan
per hectare Maharashtra Karmataka

Table 1.8 : Cross-classification of states by 1983-85 yield
level and growth rate over the triennium
1971-73 and 1983-85.

Growth
rate
1.5 to 4.5% 0 to 1.5% Negative

Yield
level
600 kgm per
hectare & above - Bihar U.P, Punjab
LOO to €00 kgm M.P. Harayan
per hectare Rajasthan
Less than 400 A.P. Karnataka
kgm/ hectare Maharasthra




CHAPTER-II

SOME CHARACTERISTICS OF SELECTED DISTRICTS

2.1 HARYANA:

Agriculture production has risen progressively because
of the infrastructure having been built since the reception
of +the state. The production of foodgrains had a quantum
Jump from 25.92 iakh tonnes in 1966 to nearly 81.46 1lakh
tonnes showing growth rate of 5.86 per cent per annum during
1965-86 +to 1985—86; The production of rice has risen seven
times; the production of wheat five times and potatoes four
times; while that of cotton has increased to two and a half
times during the same period. During 1985-86, 27.10 lakh
hectares area was under high vielding varieties of whesat,
rice, maize and bajra crops. This was merely 0.17 1lakh
hectares during 1966~67. The per hectare consumption of
fertilizers has gone up over twenty fold from a mere 2.90 kg
per hectare during 1966-67 to about 71 Kg. per hectare in
1986-87. The irrigatign base has reached at 63.2 per cent
during 1983-84. These various factors like introduction of
HYV of cereals, use of fertilizer for HYV and rhigh
irrigation base have had a dempening effect on area ,
production and vield of pulses in this state. In all +the

districts of Haryana, except Mahendragarh which have also

3¢



shown around 29 per cent irrigation base during 1983-84,
have shown irrigation base more than 30 per cent which is a
crucial point for shift of area under pulses to cereals
aécording to Prof.Kusum Chopra. The production of pulses
mainly depends wupon area under pulses, therefore, it is
expected that production will decline with the decline in
area under pulses. The irrigation base in all the districts
of Haryana has increased at high rate since 1960-61 as a
consequenceiof this, cropping pattern have shown substantial
increase 1in area under wheat and rice but on the other
hand, area under gram and total pulses as a percentage to
gross cropped area and irrigated area under pulses as a
percentage to gross irrigated area have declined sharply
(Table 2.1). Therefore, with the introduction of high
vielding varieties of cereals and non foodgrains 1like
cotton, pulses hecome a second preference in farmer’s
decision in the states like Haryana where high irrigation
base is in existance and new high yielding varieties are
easily available for farmers. Farmers are eager to adopt
new technology Qitﬂout any hesitation. Pulses continue +to
loose area to HYV of Wheat, rice, maize and bajra because of
per hectarg yields of HYV are more than that of pulses
despite +the fact that pulses prices are higher than HYV of

wheat, cotton, rice, maize and bajra.
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Area under gram and total pulses has also declined due
to disappéarance of cereal—-pulse crop mixtures because the
plant population tends to be very high under +the new
varieties of cereals. The pulses cultivation in this state
is confined to the relative dry or less irrigated area as a
consequence, production and productivity of pulses have

declined during 1960-61 to 1984-85§.

2.2 RAJASTHAN

Rajasthan is considered as agriculturally backward state
which has a small irrigation base of 12.5 per cent during
1960-61 and 21.3 per cent during 1983-84. Irrigation is a
main wheel arocund which all incentives of agricultural
development move from time to time. The development of
agriculture 1is considered with the increase in production
but the production can increase with the introduction of
high yvielding varieties-and new agriculture technology. It
is a well known fact that HYV can be grown with high
irrigation base. Agriculture production in this state is
dependent on rainfall. Area and production of gram, tur and
total pulses in the state has not declined during 1960-61 te
1984-85 Dbecause pulses are more profitable than cereals in

relatively dry region.
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It has observed that cropping intensity has increased
in all the districts of Rajasthan_with the increase of
irrigation base and area under gram has also increased,
except Jaipur, Swai Madhopur and Tonk, as a result of
increase in irrigation base during the period 1860-81 to
1984-85. But three districts like Ajmer, Bhilwara lénd
‘Chittorgarh have shown decline in irrigation base, among
these three districts two of them namely Ajmer and Bhilwara-
have shown decline in area under gram also but, on the other
hand, Chittorgarh has shown increase in area under pulses.
The decline in irrigation base is due to theb larger
increaselriﬁ gross <ropped area than thg increase 1in gross
irrigated area. Irrigated area under pulses to EXOsSs
irritated area is almost same over the period in these three
districts (Table 2.2). It has been seen that if irrigation
base has been increased in any distfict and irrigation base
of that district is still less than 10 per cent than there
is tendency that irrigated area under pulses would increase
but there is one exception to this,: 1i.e., Banswara. If
irrigatioh base increases between 10 to 20 per cent, the
irrigated area under pulses declines. This has been shown
by Alwar and Swai Madhopur. The percentage area under tur
is very small in all the districts of Rajasthan and with the
increase in irrigation in the district, tur does not show

much variation in area during 1960-61 to 1984-85.
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2.3 MADHYA PRADESH

‘The state is endowed with vast agricultural mineral and
industrial resoﬁrces. The state remains backward even
though it 1is ©blessed with rich resources. The ‘average
industrial production is very 1low as compared to the
available potential. The agriculture productivity per
hectare is less than the national average because of
inadequate irrigation facilities. The economy of Madhya
Pradesh is primarily agriculture based. 'NearlyYSO per cent
of the population lives in village,over 43.5 per cent of the
land area is culti?able, of which 14.4 per cent has been
under irrigation during 1885-86. Forests cover nearly 32
per cent of the total area of the state. The main foodcrops
include Rice, Wheat, Jowar, Maize, Bajra and pulses. The

main commercial crops are oil-seeds, cotton and sugarcane.

At the time of formation of the state im 1856, 1.52
crores hectares of land was under cultivation  which
increased to 2.2 crore hectares in 1982-83 showing growth
rate of 1.37 per cent per annum.v The aggregate agricultural
output was 86 lakh tonnes in 1956 and 127.84 lakh tonnes in
1982—§3 showing growth rate of 1.47 per cent per annum. The
fertilizer consumption increased from 0.125 lakh tonnes to -
2.281 lakh tonnes in the same period. The irrigated area in

this state has increased from 8.2 lakh hectares to 23.32
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lakh hectare during 1956 to 1983. The number of irrigation
pumps iuncreased from 265 in 1956 to 4.71 lakhs in 1883.
The irrigation base was 5.16 per cent in 1960461 and 12.7
per cent dgring 1983-84. It has been seen that whenever
irrigation base bhas increased the area under total pulses:
has increased during the period in most of the districts.
But the districts where the irrigation base has crossed the
20 per cent level during the period, area under total pulses
has declined in those districts such as Balagat, Durga,
Gwalior, Morena and Raipur (Table 2.3). It has also been
seen that the districts where gram’s area to total area
under pulses is high, area under gram has been declined in
those districps. It shows that area under gram has been
shifting to other pulses also because total area under
pulses have not declined whrereas there is a decline in
area under gram. One finds that the proportion of area
under tur to total area under pulses is vefy low but the
district where area under tur was more than 5 rer cent to
total pulses during 1962 has shown either constancy or
"decline in area under tur during 1960-61 to 1984-85.
Majority of the districts have shown marginal increase in
area under tur. The cropping intensity in general is very
low, There are very few districts which show a cropping
intensity of more than 120 per cent which is iditself 1low.

Therefore, low cropping intemnsity in M.P. has resulted in
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not allowing to increase in the area under crops. It has
been observed that if irrigation base has increased in the
districts but still it is less than 156 per cent, then
irrigated area under pulses to gross irrigated area has a
tendency to increase but on the other hand, if irrigation
base has increased after 15 per cent then irrigated area
under pulses +to gross irrigated area has a tendency +to
decline (Table 2.3) . It is possible that when irrigation
base in +the district has increased after 15 per cent the

irrigated area under tur has shifted towards cotton crop.

SUMMARY OF FINDINGS:

(1) The ares under gram and total pulses in Haryamna has
declined as a consequence ¢f sharp incregse in irrigation
during 1860-61 to 1984-85 in this state, as a result area

has shifted to wheat.

(2) Gram and tur did not loose area in majority of +the
districts in Rajasthan because irrigation base 1in this
state is low-and only the pulses can assure some yields. A
few districts have shown decline in area'under gram because
these districts have irrigation base around 20 per cent or
more as a consequence of ;hich BYV of cereals are being

grown in thesgse districts.



(3) ‘Area under tur did not show significant increase with
the increase in irrigated area as has been shown by gram in

Rajasthan during the same period.

(4) In M.P.,rthe districts where share of gram is very high
to total pulses area, gram has lost its area to other high
vielding rabi pulses because with the increase in irrigation
base in these districts total area under éulses have shown
increase but area under gram has shown decline during 1860-

61 to 1984-85.

{(5) In M.P., the districts showing 5 per cent or more area
under tur to total area under pulses during early sixties
did not show any increase in area under this crop. Area
ander tur in these districts has a tendency to either remain

constant or decline during the period under study.
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Tarle 2.1 Shere of Gram and total pulses in district's cropping
pattern, cropping intensity, Irrigation base and
irrigated area under pulses as percentage tg gross
cropped area in Haryana.

DIstrict TK76CK Tot PULs/GCA  GCA/NGK — GIK/GCK I PUS7/GIE
‘ 1962 1984 1962 1984 1962 1984 1962 1984 1962 1984
1. Ambala 15.6 8.8 21.4 12.5  126.9 149.8 10.28 57.62 0.0 4.8
2. Gurgaon 9640 7.2 96.5 8.2 122,90 153.5 11.62 49.62 4.1 3.9
3. Hissar 42.1 292.5 44.3 929.8  125.3 141.2 230.13.57.04 32.1 19.5
4. Jind 4.4 18,7 35.0 20.6 123.4 1592.7 51.39 81.95 20.9 11.9.
5. Karnal 2405 245 0647 4.5 129.1 157.9 24,75 91.86 10.4 2.3

6. Mahindergarh 21.7 22.2 33.0 23.0 120.9 148.2 3.91 28.53 27.9 4.6
7. Rohtak 2841 127. 28.4 12.22 140.3 141+1 31.10 5252 17.8 8.8

wher e
GA = Area under Gram
TOT ?ULS = Area under total pulcses
NSA = llet sown area
GTA = Gross 1irrigated area

IA PULS = Irrigated Area under pulses
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Table 2.2 Share of Gram, Tur and Total Pulses in district's cropping pattern
cropping intensity, irrigation base, Irr%gated area under pulses

as percentage to Gross Irrigated area in Rajasthan

District g%éﬁﬁ&t‘" "szﬁaxﬂ""""ﬁEQFIEZE_GCI)GCA/NsA §§§Z§§£_____,g%§§§4gzgz

192 1984 1962 1984 1962 1984 1962 194" 1962 1984 1902 1984
1. Ajmer 2. 9 Be 0.1 0 10«1 8.8 118.4 124.5 07.992 23.85 3.2 3.9
2. _Alwar 700 20.8 006 108 706 2?.1 13001 13305 10016 9000 901 605
3. :Banswara 2.0 13.4 1.6 2.0 3e? 15.4 125.4 124.7 906»'; 74 1605 13. ¢
a.tharatpur4.8 1672 142° 0.6 6.0 36:8 118¢3 12045 20,03 19.65 28.4° 11.4
Be Bhilwara 13.1 6.2 0.0 0.0 12.1 6.2  137.5 139.6 £2.76 41.58 4.9 4.0

6. Bundi 6.4 12.8 0.0 0.?2 6.4 13.1 107.4 115.3 20.10 42.19 Q.7 1.9

7. Chittor=- 2.8 11«1 0e1 0.2 2.9 11.3 125.1 138.5 20.92 26.58 2.4 9,5
garh .

8. Dungar- 4.6 12.© 0.5 0.8 5.2 13.7 135.& 138.5 7.02 2.81 6.0 65
pur :

0. Ganga~- 1.4 32.6 0.0 0.0 1.4 32.7 104.0 111.8 28.01 48.36 23.2 292.6
nagar

10.Jalpur 17.0 10.7 0.3 0.3 17.3 11.0 113.9 119%1 24.25 30.08 7.7 10.7.
11.Jelavar 0.9 11.2 0.6 1.0 1.5 12,2 110.8 119.2 7.8 10.39 A0
t2.Jhunjhunu 1.6 12.1 0.0 0.0 1.6 12;1 106.6 117.3 2.37 4.76 1.3 2.6

f1eN
3
-

Contdee.
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* OCOntd. *

2]

100.2 4.60  24.64 12.4 91.5
14. Pali Pali 2.9 4.7 0.0 0.1 2.9 4.8 104.8 119.5 22.91 93.04 0.8 0.9

2. Kotah Kotah 1.4 1765 0e1 0Ot 1.5 13.% 192,

15. Swai Madhopur \9000 12.6 0.6 0.6 20.6 12.1 116.0 112.8 14.21 19.08 14.4 10.9

16+ Siker 2.6 5.1 0.0 C.0 2.6 5.1 102.3 102.2 r~.21 Q.61 2.& RO
17. Sisohi 2.2 4.0 r.? 1.1 9.3 6.0 110.4 190.C 922,49 2007 1.2 241
18. Tonk 4.2 11«1 0.1 0.0 1444 1.1 107.6 110.7 14.48 16.52 2.0 2.2

Where

(1) GA = A%ea under Gram

{11) TA = Area under Tur

{111) GCA = Gross Cropped Area

(iv) TDT PULS. = Area under total pulses

(v) N¢tA = Net sown

(vi) GTA = Gross irrigated area :

(vi1) TAPWS = Irrigated area under pulses.
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Table 2.8 1+ Sharecf Gram, Tur and Total Pulses in district's cropping patterns
Cropping intensity, irrigation base and irrigated area under
pul ses as percentage to gross irrigated area in M.P.

| ,
GA/BLA f%gggg OT PULS/GCA GCAZWN GIA/GGA TAPLLS/GLA
Districk 1065-1084 1062 1094 1§£2 13%4’ 1565 - 108A- 1965 198 1068 "1%@@ e
0

1. Balagat 8.0 1.6

o5 0.6  15.5 7.0 140.6 129.8 924.37 26.68 0.0 0«2

2. Bastar 0.4 0.9 0ed  0s3 95 6.4  104.6 104e1  2.17 1.22 0.0 0.4
3. Setl 20 7.4 7.8 7.5 2446 9401  102.2 112.1 4.5  10.11 16.6  10.8
4. Bhind  29.1 922.6 5.8 5.1  88.6 24.9 102.1 10642 8.90 2.62  90.9 11.8
5. Bilaspur 2.1 3.9 0.9 0.7 9.7 7.6 1292 120.2 8.27 12.99 0.0  O.1
6. Cohatar- 14.8 13.2 1.8 2.1 22.4 22.7 111.5 114.0 16.09 18.68 15.2 9.7
P
7. Chhiind- 92 6.7 3.8 5.6 16.9 27.9 106.8 110.8 3.12 8.9 11.8  10.6
wara
8. Demoh 9.1  14.4 1.2 1.5 1448 26.2  107.7 1092 3.94 2.36 0.9 1.6
o. Detla  26.3 25.8 9.1 4ed  33.1 38.2 101.7 104.0 2.36 20,2 12.2  B.9
10.Dewas 6.3 B.? 2.9 4.6 12,6 15.1 102.4 110.7 1.76  9.53 16.S 171
11.Dhar 10.5 2. 2.9 18 18.6 924.0 109.2 1147 3.51  10.42 6.1 6+7
19.Durga 2.7 4.2 2.5 148 12.4 9.5, 131.6 132.8 7.18 23.01 0.0 0.2
12.Fast - 1.7 1.6 3.3 2.0 13.8 16.0 103.4 106.2 2.23 9.38 2.0 6.0
14.Gwmna 15.9 15.6 0.4 0.2 195 19.6 104.0 104.4 2.54 2.69 8.5  11.1
5.0wslior 21.4 1646 2.3 3.9 927.9 9.0 106.0 108.8 23.29 23.98 6.7 5.2
409 75 18.6 P1e7  101e5 102.7  1.27  12.08 2.7 96

16.Hochanga-11.7 10.6
bad

a1 - Contdess



17.
18.

Indore 12-1

Jabal" 1 906
pur

Jhabua 8.6
Mandsaur7.7
Mandla 5.1

Morena 23.8

Nargim- 30.8

pur

Panna 10.2
Raigarh 0.4
Raipur @ 6

FRaisen 22.3
Fajgarh 5.3
Ratlam 11.0
Rewa Q.4
Sagar 77
Satna 8.3
Sehore 8.4
Seomi 7.©
Shahdol 2.7

6.9

5.6

3.8
15.7
1.9

12.1

1.7
0.8
0.5
4.0
2.8

22
0.4
0.5

0.7

1.4 .

5.2

1€

107
1.1
0.6
4.8
6e2

2.8
0.4
0.7
3.0
2.6

267
0.8
3.8
4.0
1.1

22

2443

277

22.7
12.2
13.8

20.4

4067

15.2

12.4

10.7
33.2
10.4
15847
19.8
17.9
15.2
15.6
14.1
10. 2

25, 8
5449

29.4
99,9
9 7
23.2

56.4

104.2

116.7

110. 3
118.2
121.1
110.5
103.2

118.4
117.0

112.8
128.1
118.4
113.2
104.8

111.¢
106.3

- 120.5

101.2
110. 9
1292.7
125 .4
106.2
1198
106.0
106.4
119.8

3.15
2.66

1.02
2.22
0.23
4.72

1.17

2.66
0.08
12.45
0.66
4.00
£.98
0.24
1.48
0.8
3.97
5.98

0. 29 -

14.24
4466

5.46

« 2.74
1.28
29.67
9¢15

5424
4495
25.86
2,19
4475
7«75
2.98
3.20
| 2.69
6.66
6.61
1.15

Contd. ..

11.9
0.6

18.1
2.4
1.0
14.9
1.2

0.7

1.5
0.9

20.9
2.7

1.8
12.6
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pur

37.shivpuri 8.1
38.81dhi 7.0

39.Tikam~ 4.7
garh

40.Surguja 1.6
410Ujjam 8.9
42.Vidisha 17.5
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0.9
1247
19.0
1.7
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0.2
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2.0
0.4
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o

192.99
0.20
o4 .44

0.54
1.79
0.25

3.13

7.38

16.88
1‘-99

28,73
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8.4 7
173
13.27

12.4
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Q

1.0
16.0
14.8
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CBAPTER-III

GROWTH IN AREA, PRODUCTION AND YIELD

In this chapter the growth rates of area, bproduction
and yield have been analysed to see the comparative
performance of the various districts. It will also helps to
analyse +the contributions in growth of production in terms
of area and yield. Growth rates in area, production énd
vyield have been calculated by Semi log function with time as

an independent variable such as
log Y = a +bt

Linear function such as v = a +bt has not been taken to
calculate growth rate because when only time is a
independent variable and the linear function is based on the
assump-tion that the growth of agricultural output in the
current year does not depend upon the previous year. This
assumption seems to be unrealistic in the case of ecénomic
time series-data. Therefore, use of linear equation for the
estimation of growth rates over the period of time 1is
inappropriate. What is.worse, the linear rate of growth
postulated to be éonstant over the pericd, it is soughf to

be converted into an equivalent compound rate of growth

because the linear rate of growth is found to be not very
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convenient for any comparison of growth between two periods,
between two regions or between two crops. Logically, if we
need to estimate the compound rgte of growth over the
period, the right and prober procedure is to choose the log
linear function 1log y = a +bt and not the linear one y =

a+bt.,

It is obvious that if the linear rate of growth is
constant over the period, the compound rate of growth cannot
be constant; in fact the the former implies a declining
compound rate of growth. This is made the basis for fitting
both +the linear and the log linear functions and 1if the
linear function yields a higher value of R%2 than does the
log linear function, it is taken as evidence that the
compound rate of growth over the pericd is not comnstant but
is declining. If the value of R2 in both the cases are
equal or nearly equal then it is difficult to decide whether
the rate of growth is constant or declining. Therefore, it
is illogical choosing between the 1;near and the log linear
functions Won. the‘basis of R2 values. in this study, the
analysis is carried out with the log linear function only as
it directly gives the compound growth rates which are more

sensible.

All the growth rates during 1960-61 to 1984-85 have

been estimated on the basis of three yearly moving averages
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because +the secular trend in the cropped area, production
and yield of various crops are found out by removing the
short term fluctuations. The data of area and production
have been taken only for those districts which are
predominant in the production of gram and tur pulse .during
1960-61 to 1984-85. As has been mentioned in the first
chapter someAdistricts of Haryana state have been clubbed to

make them comparable over time.:

Growth of cropped area, under the crop (Gram or tur)
and its vield are the two main factors responsible for the
growth in the production. For analyses 211l the districts
have been divided 1into seven categories on the basis of
growth in production of the crop. The seven categories are

as follows: -

1. Districts showing positive significant growth in
production due to positive significant growth in

cropped area as well as yield per hectare.

2. Districts showing positive significant growth in
production due to positive significant growth in area
but growth in yield per hectare is either non-

significant or negative significant.

3. Districts showing positive significant growth in

production due to positive significant growth in yield
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per hectare but growth in cropped area is either non-

significant or negative significant.

Districts showing mnegative significant growth in
production due +to negative significant growth in

cropped area as well as yield per hectare.

Districts showing negative significant growth in
production due +to negative significant growth in
cropped area but growth in yield per hectare is either

non-significant or positive significant.

Districts showing negative significant growth in
production due to negative significant growth in yield
per hectare but growth in cropped area is either non-

significant or positive significant.

Districts showing non-significant growth in production
due to (a) growth in c¢ropped  area is positivse
significant but growth in yield per hectare is negative
significant;(b) The growth in yield per hectare is
poé&tive significant but growth in cropped area is
negative significant, (¢) The growth in cropped area as
well as yield per hectare are non-significant, and
(d) only one of the cropped area and yield éhows

significant growth.



3.1 GRAM:

In the first category one finds that there are twenty-
three districts which have shown positive significant growth
in production due to positive signific#nt growth in cropped
area as well as yield per hectare during 1960-61 to 1984-85.
Among these twent&—three districts; eleven of them belong to
M.P. such as Dewas, Dhar,‘ Guna, Hoshangabad, Indore,
Mandsaur, Raigarh, Rajgarh, Ratlam, Shajapur and Sidhi and
the remaining twelve districts belong to Rajasthan such as
Ajmer, Bundi, Chittorgarh, Dungarpur, Jaipur, Jalore,
Jalawar, Jhunjhunu, Jodhpur, Kotah, Nagaur and Sikar (Table
3.1). If one looks at the growth r%te of area under gram
and growth rate in vield per hectare during 1960-61 to 1984-
85 their respective contribution to the growth in production
on gram, one can easily say +that the production has
increased due +to 'increase in cropped area though +the
increase in yield per hectare is significant but very small.
This 1is because pulses are grown in dry land or relatively
less i;rigated land and there is no scopé for shift of area
and also there is not much improvemnent in their yields as
one cannot use fertilizers and related inputs. Area under
pulses has increased mainly due to increase in gross cropped
area and gram is still grown as a mixed crop in the absence
of assured irrigation in these districts which have shown

increase in area under gram.
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vIn the second categéry, there are fourteeen districts
which have shown positive growth 1in production due to
positive growth in cropped area during 1960-61 to 1984-85.
Among these fourteen districts; twelve of them bhelong to
M.P. such as Bilaspur, Chhatarpur, Demoh, East Nimar,Jhabus,
Raisen, - Sagar, Tikamgarh, Shivpuri, Ujjain, Vidisha and
Narsimhpur and the remaining +two districts belong to
Rajasthan such as Swai Madhopur and Tonk. Production has
increased due to increase in cropped area in the districts
of M.P. and Rajésthan bécause both‘the states have very 1low
irrigation base. So the major share of the increased ¢gross
cropped areea has remained.under pulses because there are no
competing crops like wheat towards which area could have
shifted. Therefore, area under gram has increased mainly

due to increase in gross cropped area.

In the third category, there are seven districts whiéh
have witnessed positive significant growth in production of
gram due to positive significant growth in vield per hectafe
during the period . Among these seven districts, ;wo of
them belong to M.P. such as Detia and Sehore and the
remaining five districts belong io Rajasthan such as Alwar,
Bharatpur, Bhilwara, Ganganagar and Sirohi. If has been
observed that yield per hectare of gram has increased in

these districts due to better irrigation facilities which
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also resulted in the shift of area under gram away from this

crop.

In the fourth category, there are only two districts
which have witnessed negative significant growth due +to
negative significant growth in area as well as yieid per
hectare of gram during the period. Both +the districts
belong to Haryana such as Jind and Karnal. It has been.
observed that since 1960-61 the irrigated area has been
increasing rapidly in Haryana because of large investments
in tubewells and canals and as a consequence HYV of wﬁeat
and rice introduced in the state and per hectare yield of
gram could not compete with per hectare yield of wheat.
Therefore, area under gram has shifted towards wheat crop
during the period. The yield per hectare of gram has shown
negative growth in two districts mainly because of yield
per hectare of gram in these districts was high before the
introduction of HYV of wheat and after the introduction of
-BYV of wheat, good irrigated land shifted from gram to wheat
and remaining- marginal land could not give high yield
deséite the fact that ifrigated area under pulses in these

districts has increased during the period.

In the sixth category, there are eight districts which
have shown negative significant growth in production of gram

due to negative significant growth in area under gram during



1960-61 to 1984-85. Among these eight districts; three of -
them belong to Haryana such as Ambala, Gurgaon and Rohtak
and the remaining five districts belong to M.P. such as
Balagat, Betul, Durga, Gwalior and Surguja. It has already
mentioned that area under gram has declined during the
period because of inc:ease in irrigated area in these
district, the area under pulses might have shifted towards

wheat crop.

In the seventh category, there are eighteen districts
whichh have shown non significant growth in production of
gram during the period. Among these eighteen distriéts; two
of them showed non-significant growth due +to positive
significant growth in area and negative significant growth
in yield per hectare. These districts are Banswara and
Churu in Réjasthan. Four of them showed non significant
growth in production due to neéative significant growth in
area and positive significant growth in yield per hectare.
- These four districts are Bhind and Raipur in M.P.; Pali in
Rajasthan and Mahendergarh in Haryana. Six of them showed
non significant growth in production due to non-significant
growth in area under as well as yield per hectare. These
six districts are Hissér in Haryana; Bastar, Panna, Rewa,
Seoni and Shahdol in M.P. and the remaining six districts

which have shown non significant growth in production due to
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negative significant growth in area and non-significant

growth in vield per hectare. These districts are
Chhindwara, Jabalpur, Mandla, Morena aﬁd Satna in M.P. and
Barmer in Rajasthan. It has obsefved that if area under

gram showed increase , that areé was marginal as a result
vield showed decline and the productién could not increase.
In some districts yvield showed positive growth but area
under gram showed decline in those districts. It might have
happened that with the increase of irrigation vield of gram
showed increase but good irrigated land shifted towards the
wheat crop. In the six districts which have shown non-
significant growth in production due to non-significant
growth in area as well as yield per hectare during the
period. It might have happened due to low irrigaticon base
in these districts and the gross cropped area could not
increase and yield did not increase due to marginal land

under the cultivation of gram during the period.

3.2 TUR:

In the first category, there are twenty five districts
which have shown positive significant growth in production
due to positive significant growth in area under the crop as
well as yield per hectare of tur during 1960-61 to 1984—85.
'Among these twenty five districts; twenty of them belong to

M.P. such as Chhatarpur, Chhindwara, Demoh, Detia, Dewas,



Gwalior, Hoshangabad, Jhabua, Mandsaur,‘Morena, Narsimhpur,
Panna, Raisen, Rajgarh, Ratlam, Seoni, Shajapur, Sidhi,
Tikamgarh and Ujjain and the remaining five districts belong
to Rajasthan such as Dungarpur, Chittorgarh, Jaipur, Kotah
and Sirohi reported in Table 3.2 under the category 1. It
has been observed from the table that production of tur
has increased due to major contribution by area increase and
marginal increase in yvield of tur during the period. The
yvield of +tur could not increase at high rate because the
area which had increased under the crop were marginal
lands or 1ow.irrigated and improper management by fafmers.
Area under tur haé inoreased due to increase in gross
cropped area and cultivation of tur as mixed crop in the

districts under this category.

In the second category, there are six districts which
have shown positive significant growth in production due tq
positive significant growth in area under tur during the
period. Among these six districts; five of them belong to
M.P. such as East Nimar, Guna, Shahdol, Vidisha and West
Nimar and the remaining one district belongs to Rajasthan
namely Ganganagar. - The reason for the increase in area
under tur is same as has been given in category one is
increase in gross cropped area and tur does not face

competition from the crops like rice and cotton in these
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states. The competiting crops for tur are rice and cotton
but  the cultivation of rice in M.P. and Rajasthan is not
very profitable because it requires assured irrigation and

cotton cultivation is also not very profitable.

In +the third category, one finds that there are nine
districts which have witnessed positive significant growth
in production due to positive significant growth in yield
per hectare dufing the period. All of them belong to M.P.
such as Balagat, Betul, Bhind, Indore, Mandla, Sagar, Satna,
Sehore and Udaipur reported in Table 3.2 under the category
third. Yield per hectare of tur might have increésed due to
some iuncrease in irrigation‘and better farming.

Iﬁ the fifth category, one finds that there are {ive
districts which have shown negative significant growth in
production due to negative signficant growth in area underx
tur during the periocd. Among these five districts; four of
them belong to M.P. such as Durg, Raigarh, Raipur and
Shivpuri and the iemaining one di;trict namely, Bharatpur
belongs to Rajasthan. (Table 3.2). The area under tur might
have declined due to inter-pulse movement in area. The
other reason 1is area shifted towards commercial Crops

like cotton.
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In the sixth category, there is only one district in
Rajasthan namely Swai Madhopur which has shown decline in
production of tur due to decline in yield per hectare of tur
during the period has reported in Table 3.2. Tur is not one
of the major pulse crops in Rajasthan. So it might be
possible +that farmers in Rajasthan do not care much about
tur cultivation which is also a main cause along with 1less

irrigatioin for the negative growth in yield of tur.

In the seventh category, one finds that there are nine
districts which have shown non-signficant growth in
production during the period reported ;n Table 3.2 under the
category of seventh. Among the nine distr;cts, six of them
belong to M.P. showed non significant growth in production
due to negative signicant growth in area and vpositive
significant growth in yield. The remaining three districts
belong td Rajasthan such as Jalawar, Alwar and Banswara;
Jalawar showed non-significant growth in production due to

-positive signficant growth in area under tur and negative
significant growth in yield and Alwar skowed non-significant
growth in production due to non significant growth in area

as well as yield during the period.
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SUMMARY OF FINDINGS:

1. It has been observed that growth of production of gram
and tur has beeon mainly due to the growth of area
under these crops. As there are no districts which show
that negative growth in production is due to negative

growth in vield only.

2. In Haryvana, production of gram has declined mainly
due to decline in area under gram as a conseguence of
sharp increase in irrigation and area being diverted to
wheat for which new technology became available leading
to substantially high rates of yield as compared to
gram. There are only two districts which have shown
negative growth in yield per hectare during the study
period because of the production of gram getting

confined only to the marginal lands.

3. In case of tur crop only one district, namely, Swai
Madhopur in Rajasthan showed "thét production has
declined mainly due to yield decline otherwise the

vield of tur has remained constant in'majority of +th

&

districts,

4. In M.P. and Rajasthan, some districts have shown that

production of gram and tur has increased due to
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increase in yield . only mainly because of little
expansion of irrigation, which did not allow the shift

’
away of the area.
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Table 2.1 ¢

Districtwise ur0uth in Productiocno f

3ram during 1°oO-o1

to 1934-85.

District Ann.Comp. Ann.Comp.  Amme. CorImp.
growth 1in growth 1in growth in
production _grea yield

 SHEETT Ty 4.470 3.742% 0.71%

2. Dhar (do) 2.58% 1.89% 1.657%

2. Suna (Do) 4560k 2.26%¢ 0.4223%

4. Hoshangabad (do) 2.1235% 0.085% 0.69¢

5. Indore (do) 4.88* " a.0a0 0.592%

6. Mandecaur {do) 11.592* 0, 75* 0.663*%

7. Raigarh (do)' 1. 776 1.119¢ 0.196*

8. Rajgarh (do) 5.896# 4.817% 0.586*

o, Ratlam {30) 6,734 5.4 7%* 0.308%

10.Shajapur (do) 8. N6* 666> 0.804%

11.¢idhi (do) Z.74% 2.10%* Ne424%*

12.4jmer (Rajasthan) 3.75% 2.02% 1.59%

13.3undl {do) 10.08* 8.20# 1.13%

14.Chittorgarh {do¥ 14 .42* 13.12% 0.38*

15 .Dungarpur (do) 8.36* 6.47* 1.38%

16.Jeipur  (do) 10. 17+ 9.54% 0.

17.Jalore  {do) 2.56+ 7.67* 0.618%*

18.Jalzanor {do) 12.9% 12.91* <415

19.Jhunjhunufdo) 10, 70e 0, G7+ 0.53%

20.Jodhpur {do) 3,58+ 6.67* 1.27*

21.Kotah (d0) 12.03+« 11.56* NDed4x*

o0, Jagour {i0) 12.63* 11.51* D.50%

oa,giker {do) 11.08% 10. 79 D.64*

Contd...

58



Category 11

1.
Oe

Q.

4.
5.
6.
7o
8e
O

1o.

Bllaspur (M.P.)
Chattarpur {do)
Derch =~ {do)

Fact Nimar {do)

.Jhahva  (do)

Raisen (do)
Sagar (do)
Pikamgarn{do) |
Shivpuri ()
7iiain (do)

11.Vidisha (dp)
12.Narsimhpur {(do)

13.5wal Macdhopur {(Rajasthan)

14. Tonk {do)

Ca

B 1 -

7

ory I¥I
Detia (M.P.)
Sehore  (do)
Kwar {(Rajasthan)
Rharat pur (do)
3hilwara (do)
Ganganagar {do)

Siroht (do)

Cetegory IV

1.
2.

Jind (Haryana)

Karnal {do)

59

4.05+ . -0.138
1. 7206% 0.44
2.167* 0.167
1.803* 0.195
3.306* ~0.29%
1.181* 0.279
4.17* 0.573
9.7 0.65
2,07% 0.389
5.2% 0.192
3.36* -0.37
1.464* . 0.445
7.57% 0.22
0.H4% 0.22
0.09% 2.515%
0.717 0.20+
1.05 1. 8%
-0.04 1.55¢
1.21 1.90%
1.492 1.90%
~0.52 1.924%
-2.45% -2.12%
-12.8*_ T =2.0%
- Contdese



Category V

1. Ambala (Haryana)A
2. Gurgas {do)

3. Fohtak (do)

4. Balagat {M.P.)
5. Betl {do-)

6. Durga. {d0)

7. Gwalior {do)

8. Surguja (do)

{1) TRanswara {RajasthanO
(2) Churu &do)

(1) 3hind (M.P)
(2) Raipur (do)
{3y 32=11 {Rajasthan)

{4) Mahindergarh (Haryana)

{1) Hissar {Earyana)
(2) Bastar {L.P.}
(2) Panna {do)

{4) Rewa (M.P.)

(5) Seoni (do)

80

"6. 50%
-7 71*
-5. 79*

~1.75%

-1.77%
-2.56%

-0 0%

'10%*

N.A.

-0.03
~1.05

O.71
-1.36

-0.52
-C.2 08
0. 787
1.16
-0.685

-5.00%  -1.56
-9.09* 1.527+
-5.07* -0.47
-2.96% 1.247
-1.0% -0.58
-0.33% -0 .221
-1.08% -0.262
-9.07* 0.043
V. A.
2.97x -2.60¢
3.14% 2,17
-1.54% 1.525#
-9 .05+ 0.344%
~1.29+ 1.08*
~2,03%  1.60%*
0.133 -0.758
-0.80 0.490
0.032 0. 250
-0.01 0.259
0.15 -0.15

Contd. ..



*

= glghificant at 17 level

61

) -1.11 -0.832 20.07
{D)

(1) Chnindwara (M.P.) -1.22 ~1.u* 0.723
(2) Jabalpur {do) -1.21 -1.12% -0.045
(3} randla (Q‘O) ~0.542 -1.22% 0.246
{4) TMorena (do) -1.18 -2,25% 0.452
{5} Sztna {do) ~0.%8 -1.5% 0.255
(6) Bzrmer C—’.ajasthan) 0«78 -0.710 1.50=

Wnere



Districtwice Growth in Production of Tur
during 1960-61 to 193¢ -85.

District Inn.comp. Ann.comp. Ann. Comr.
Growth in Growth in Growth 2~
. productisn area yield
Ca2tegory 1 - .
1. Chhatarpur M.P. 4.554* 3.300* 0.361*
2. Chhindwara (do) 3.010x 2.89%5* 0.502% ="
2. Demoh (do) 3.699* 2.54% 0.3M**
4. Detla (do) .04 0% 3.708+* | 0.757*
Se. Dewas {do) 3.595% 1.344% 0. 705*
6. Gwalior (do) 5.907* 3.106* O« 957%
7. Hoshangabad (do) 2.677% 2.649%* 0. 506%*
8. Jhabua | (d0) 3.000 £.401¢ - 0e404 **
8. Mandsaur {do) 3.315% 1.00= 0.4 7%+
10.¥orena {do) 3.237* D.740%*x 1.55%
11.Narsimhpur (do) 6.598% 5.211=+ N.675%*
12. Ranna {do) 2.853* .1.167" O.811*
12. Raisen (d0) 10.424+ 8. 572+ 0.977¢
14. Rajgarh (do) 6o 702% o160 0.482%%
15. Ratlam " {do) .64 1.019%* 0.585%
16+ Seonl {dn) 4.985*% 2.03* 0.573*>
17. Shajapur (dn) 4.5+ 2.204% 0.807*
18. Sidhi (a9) 4 .885* 3.107* 0.6492%
19. Tikamgarh (do) 7.006%* 5.051* 0.627*
20. Ujjain (do) 4.07* 2.358% 0.586*
21. Chittorgarh{Raejacthan) 7. 762% 7.422% 0.341*
22. Dungarpur {do) B.5902% 7:.617* 0.509*
22. Jaipur {do) 3.232%% 2.02%* 0.335%%=
24, Kotah {do) 7;409* 6.595% 0.538+*
25. Sironi (do) 7.26% 6.64* 0.351%
Con%tde. .-
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Caﬁégorv I

1. Eazt Nimar
2. Guna
3. Shahdol
'4. 7idisha
~ 5. West Nimar

6. Zanganagar

Lategory 11T
1. Baia gat
2. Betuwl
3. *hind
4. Tnilore
S. Mandle
b. tagar
7. Setna
8. Sehore
o, Udatipur

Category IV

Category 7

1. Durga

X]

. Raigarh

(1)

. Raipur
4. Sh1VpUP1

5. Bharatpur

Category 1

1. Swai Madnopur (Rajasthan)

(3.P )

{do)

(do)

{do)

{do)
(Rajasthan)

1P )
(¥.P.)
(d0)
(do)
{(do)
(30)
(d3)
{do)

- { Rajacthan)

{¥.P.)
{do)
- {40}
{30)
{Rajasthan)

1.27%*

2,052%%

2.624%
5.255%
2.30%

7.484%

1.640%*
1.505%*

2.2367+

1.515%

1.690%*

1.978+

1.448**

1.913*
7.354*

o Be

-7063‘
~1+03%*
-2084*
-2.15*

D E0%%

'2-83*
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1.088+*
1.220%*
2.280¢
4.688%%
1.385;*
B.42%

0.466
0.187
-0.74 6
1,098+
0.62
0.458
0.22
0.499
7.007

I\I.A.

-6079‘

"0082

Contd...

0.147
0.27%
VO.034
0.198
0.22
0.9

0.566%+=
Qo4 O7e=
1.003*
-0.775*
0.H00%*
0.514*
0.47°o*
0.509+*
0.2392+*

~0.23
0.05
De51%*
0.199

0.400%%=

-1012*



Catggory "II

{2a)
1. Jalawar (Rajasthan)

£h)

1. Bastar {1 .P.
“ Qe Bi'!.aspu:‘ (50)
2. Dhar 2€o)
5. Rewa (30)
6. Surgujs {d0)
{c)
(1) Alwar {(Rajasthan)
{3}

(1) Nanswara (Rajacthan)

~0.49

0.1¢
-0.22
0.824
10.10 .
-0.19
-0.44

0.6%4

'0042
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CHAPTER-IV
ACCELERATION AND DECELERATION IR GROWTH OF PULSES

To see acceleration and deceleration in growth,

Quadratic function has been fitted such as:-

log Y = atbt+etl. . . ... ( 1)

where b and ¢ are coefficient of t and - ¢ respectively.
Coefficient of t shows growth and coefficient of t2 shows
acceleration and deceleration in growth rates. The function
(1) has been fitted because semi log function fitted in the

last chapter such as:-

log Y= atbt...... (2)

gives uniform growth rate over the period. It is a fact
that growth rate need not be uniform over the period. It

should be noted that the function (2) is a special case of
the function (1) when ¢ = QO . Hence, to juage whether +the
rate of growph is uniform, one needs to test whether ¢ is
significantly different from zero. The test involves .that
whether the improvement in Rz due to the introduction of the
additional parameter c is statistically significant or not.
If it is, it is evident that the rate of growth isi not
uniform over the period; depending upon the sign of ¢, it is

either increasing or decreasing.



There 1is séid to be a problem of multicollinearity
posed by fitting log Y = a+bt +ot2 becanse of correlation
between t and 12 and it is sought +to be resolved by
measuring time (t) not from the beginning of the first year
(calling the first year 1) but from the mid-peoint of period,
namely (n+1/2). If we refer to time so measured by t , then
its square (tz) are orthogonal and it makes for some
convenience in the estimation of the parameter and the
subsequent test of significance. Hence, the procedure may
be &adopted. But this should not cause an impression that

the normal procedure of measuring time from the beginning of

the first yvear is somehow erronaous because of
multicollinearity. Either procedure would give +the same
essential results. Moreover, while the shifting of zeroc of
time to the mid-point of the period has certain

computational convenience, it may be more than outweighed by
the requirement that there should be no gap in the +time
series. The correlation between t and t2 will not cause

any more problem than a mincr computational inconvenience

and does not deserve special attention on that account.

Seventy three districts for gram crop and fifty-five
districts for tur crop have been taken into consideration.
Further, disaggregation of these districts like that among

the seventy-three districts of gram; fourtythree of +them



\

belong té M.P., twenty-three of them belong to Rajasthan and
the remaining seven districts belong to Haryana. It should
be noted that the remaining five districts of Haryana have
been clubbed w=ith existing seven districts to make them
comparable. Two districts of M.P. and three districts of
Rajasthan have been taken out of study because most of the
data for these years for production and area in these
five districts was negligible. Among the fifty-five
districts of tur; fourty-three of them belong to M.P. and
the remaining twelve districts belong to Rajasthan. For the
tur crop also the disiricts which have not c¢onsidered for

the study are having negligible production and area.

In order to observe acceleration and deceleration in
growth rate in various districts, nine categories are made
on the basis of the sign and statistical significance of the

coefficient of t and coefficient of tz as follows: -

Category 1: Districts showing positive growth at increasing
rate. In this category, the coefficients of t and~t2 both

will be positive significant.

Category 2: Districts showing positive growth at decreasing
rate. In this category, the coefficient of t will be
positive significant but coefficient of tz will be negative

significant.



Category 3: Districts showing negative growth at decreasing
rate, In this category, the coefficient of t will be
negative significant hbut coefficient of tz will be positive

significant.

Category 4: Districts showing negative growth at increasing
rate. In this category, the coefficients of t and £2 both

will be negative significant.

Category 5: Districts tending to acceleration in growth.
In this category, the coefficient of t will "be non-
significant and the coefficient of t% will be positive

significant.

Category 6: Districts tending to deceleration in growth.
In this category, the coefficient of t will be non-

significant and the c¢oefficient of tz will bYbe negative

significant.
Category 7:  Districts showing positive constant growth
rates. In +this category, the coefficient of t will be

positive significant and the coefficient of tz will be non-

significant.
Category 8: Districts showing negative constant growth
rates. In this category, the coefficient of t will be



negative significant and the coefficient of tz will be non-

significant.

Category 9: Districts showing stagnation. In this category,

the coefficient of t and tz both will be non-significant.

4.1 GRAM:

4.1.1 Area under Gram:

The result shows that there are mo districts in
the first category i.e. area under gram is not accelerating
over the period. -That may be because of the fact that as
the irrigation expands, the aréa shift towards the wheat and
in the dry areas the gross cropped area is not expanding
rapi@ly. Where as in the second categorf, 31 districts out
of 73 districts which have shown that area under gram has
increased at declining rate during 1960-61 to> 1984-85.
Among these thirty-one distriéts; three of them belong +to
Harvana such‘as Ambala, Karnal and Rohték; sixteen of them
belong to M.P. such as Betul, Bhind, Chhatafpur, Chhindwara,
Detia, Gwlior, Indore, Mandla, Morena, Panna, Raigarh,
Shahdol, Sidhi and Tikamgarh and +the remaining twelve
districts belong to Rajasthan such as Barmer, Bhilwara,
Chittorgarh, Churu, Dungarpur, Jaipur, Jalore, Jalawar,

Jodhpur, Nagaur, Pali and Sikar (Table 4.1). There are



various reasons for this declining rate of.increase in area
under gram during the period. It has been ohserved that
under less risky conditions, +the farmers have always
preferred to grow high yielding varieties of cereals instead
of pulses. Secondly, pulses are grown mainly in semi-arid
interior regions of the country where there is growth in
gross cropped area was also low and inter—crép change in
area has not been in the favour of gram. The quadratic
érowth function is a good fit. For all the districts under
this category there is a significant improvement in the

correlation coefficient for all the thirty one districts.

In the third category, there are ten districts which
have shown that area under gram has declined at declining
réte during the study period. Among these +ten districts;
nine of +them belong to M.P. such. as Demch, Hoshangabad,
Mandsaur, Narsimhpur, Raipur, Raisen, Ratlam, Sagap and West
Nimar and the remaining.one district belong to Haryana such
as Hissar. All the d}strict in this category, except
Hissar, have not shown irrigation base more than 15 per cent
which shows that only irrigated area under gram might have

shifted to other rabi crops because of small irrigation

base, only irrigated land can shift from gram to wheat. In
Hissar, area which has declined under gram must have come
under wheat crop. The gquadratic function is good fit,



except for Hissar, for =mll the districts which have come

under this category.

In fifth category, there are only two districts which
have shown tendency to acceleration in the growth of area
under gram during the period . These districts are Bilaspur
and Guna in M.P. Gram is major crop among the pulses in
M.P., so with increase in gross cropped area the area under
gram will increase because HYV of cereals are not more
profitable in these district with existing irrigation level.
The regression function is good fit for both the districts

in this category.

In the sixth category, there are two districts which
have shown tendency  to deceleration in growth of area under
gram. Both the districts belong to Haryana such as Gurgaon
and Mahindergafh\ (Table 4.1}, It has observed that
irrigation base has high in these districts, therefore, gram
has lost the area to wheat. Gram crop will have continued
to lost area unlessor until the yield of gram will be 1less
than wheat. The regreséion function is good fit for both

the districts in this category.

In the seventh category, there are two districts such
as Jhunjhunu and Kotah in Rajasthan which have shown

positive constant growth in area under gram during the



period. (Table 4.1). One can see that irrigation base in
jhunjhdnu district is very low as a consequence the increase
in gross cropped area will be low which is ﬁain reason for
constant growth in area under gram in this district. On the
other hand, Kotah has shown higher percentage of irrigated
area of more than 20 per cent. It might be possible that
marginal lands could have increased under gram and some
irrigated land shifted to wheat as a consegquence the growth
in area is a positive but at constant rate. The regression

function is good fit for both the districts.

In the eighth category, there is only one district in
M.P. namely Surguja which has shown negative constant growth
in area under gram during the period. It might be - possible
that gram has continued to lost irrigated area to wheat.

The regression function is good fit for this district.

In the nineth category, thers are twenty five district
which has shown stagnancy in area under pulses during the
period. Among these twenty-five districts; seventeen of
them belong to M.P. such as Seoni, Durga, Balagat, Bastar,
Dhar, East Nimar, Jhabua, Jabalpur, Dewas, Rajgarh, Rewa,
Satna, Sehore, Shivpuri, Vidisha, Shajapur and Ujjain; seven
of them belong to Rajasthan such as Ajmer, Bundi, Sifohi,
Swai Madhopur, Tonk, Bharatpur and  Ganganagar and the

remaining one district belong to Haryana such as Jind. It



has been seen that majority of the districts in this
category have shown low irrigation base and low c<ropping
intensity which are main factor responsible for increase in
gross cropped area and with the increase of gross c¢ropped
sren 1in M.P. and Rajasthan, sres under gram could have
increased. On the other hand, districts which have high
irrigation base and high cropping intemsity, it is true that
irrigated area under gram has been shifted +to wheat and
margingl land came under gram and cropping intensity has
also not helped in increasing the area under gram.
Therefore, these districts showed stagnancy in area under
gram. Among these twenty-five districts, the regression
function is not good fit only for five districts such as
Seoni, Bastar and Rewa in M.P. and Bharatpur and Ganganagar

in Rajasthan.

4.1.2 YIELD OF GRAM:

In the second category, there are eighteen districts
which have shown positive growth in yield of gram aﬁ
declining rate during the period. Among these eighteen
districts, 4 of them belong to Haryana such as Ambala, Jind,
Kérnal and Rohtak; 5 of them belong to M.P. such as Balagat,
Indore,' Morena, Raisen and Rewa and the remaining nine
districts belong to Rajasthan such as Ajmer, Alwar, Barmer,

Bharatpur, Bhilwara, Dungarpur, Ganganagar, Kotah and Swai



Madhopur (Table 4.3). Yield of Gram has increased due to
increase in irrigated areé under gfam although irrigated
area under gram or total pulses still have very small as a
proportion to gross irrigated aream. It ié true that pulses
are less responsive than high vielding varieties of cereals
to the availability of more favourable conditions of higher
rainfall or irrigation at least under available technology
as a consequence the irrigated land has been shifted from
pulses to HYV of cereals. The non-availability of HYV of
gram 1is one of the major factors which are responsible for
its declining rate of growth in yield and stagnant yield perx
hectare over the period . The regression function is good

fit, except Rewa, for all the districts of this category.

In the +third category, there are eighteen districts
which have shown negative growth at declining rate in yield
of gram during the period. _Among these eighteen distgricts,
fifteen of them belong to M.P. such as Chhatarpur, Demoh,-
Detia, Guna, Gwalior Mandla, Panna, Raigarh, Ratlam, Sehore,
Shahdol, Shajapﬁf,‘véhivpuri, Tikamgarh and Vidisha and
remaining three districts belong to Rajassthan such as
Banswara, Churu and Jalore (Table 4.3). There are many
reasons for +this sharp decline in vield of gram in these

districts such as irrigated land has been shifted +towards

wheat and Marginal or fallow or low standard land has been

o
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coming under gram. It is a reality that without the use of
irrigation, fertilizer and HYV of gram, the yield per
hectare of gram will decline with thé addition of 1low
standard land. The regression functiuon is good fit, except

vidisha, for all the districts in this category.

In the fifth category, there are <nly +two distrricts
one each in Madhya Pradesh, namely Sagar and Rajasthn namely
Sirohi which have shown acceleration in growth of yield
during the period. It has haprened due +to marginal,
increase in the factors which can boost the yield level of
gram. The regression function is good fit for both the

districts in this category.

In the seventh category, there is only oéne district
namely Jhunjhunu in Rajasthan which has shown constant
positive growth during the period. It has ob8erved that
with the addition of new dry land under the gram crop, there
was no scope for increasing rate of growth in yield per
hectare of gram. It could have either declined or constant
over +the period. The regression function is good fit for

this district.

In the ninth category, there are thirty four districts,
which have shown stagnancy in vield per hectare during the

period. Among these thirty four districts; three of them

~d
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belong to Haryana such as Gurgaon, Hissar and Mahindergarh;
twenty two belong to M.P. such as Bastar, Chhindwara,
Bilaspur, Dewas, Dhar, Durga, East Nimar, Jabalpur,
Mandsaur, Raipur, Raigarh, Satna, Sidhi, Ujjain, Betul,
Bhind , Hoshangabad, Jhabua, Narsimhpur, Seoni, Surguja and
West Nimar and the remaining ‘nine districts belong to
Rajasthan such as Bundi, Jodhpur, Pali, Tonk, Jalawar,
Nagaur, Chittorgarh, Jaipur and Sikar (Table 4.3). The
vield per hectare in these districts is remain stagnant due
to traditionmal cultivation of gram at dry land. The
regression function is good fit for sixteen districts out of
thirty four districts in this category. These districts are
Dewas, Dhar, Mandsaur, Raipur, Sidhi, Bhind, Hoshangabad and
West Nimar in M.P.; Bundi, Jodhpur, Pali, Nagaur,

Chittorgarh, Jaipur and Sikar and Gurgaon in Harvana,
4.1.3 PRODUCTION OF GRAM:

In the second category, there are twenty five districts
which have Bhown increase in production at decreasing rate
~during 1960-61 to 1984-85. Among these twenty-five
districts; five of them bélong to Haryana such as Aﬁbala,
Gurgaon, Jind, Karnal and Rohtak; seven of them belong to
M.P. such as Balagat, Indore, Morena, Raigarh, Rewa, Satna

andSidhi and the remaining thirteen districts belong to



Rajasthan such as Ajmer, Alwar, Barmer, Bharatpur, Bhilwara,
Chittorgarh, Dungarpur, Ganganagar, Jalawar, Jodhpur,
Nagaur, Swai Madhopur and Sikar. In some districts,
production has increased at declining rate because of area
under these districts has also increased at declining rate
during the 'period and the remaining districts  has shown
incréase in production at declining raﬁe due to yield of
gram has increased at declining rate. The regression

function is good fit for all the districts in this category.

In the third category, there are twelve districts which
have shown decline in production at declining rate during
the period. Among these twelve districts; eleven of them
belong to M.P. such as Bastar, Chhatarpur, Democh, Guna,
Hoshangabad, Mandsaur, Ratlam, Sagar, Shivpuri, Vikdisha and
West Nimar and the remaining one district belong to
Rajasthan such as Banswara. The production has declined in
these districts due to decline in area and low productivity
of gram. The . regression function is good fit, except
Bastar}' for all tﬁe districts in this category during the

period.

In the fifth category, there is only one district in
M.P. such as Shajapur which has shown acceleration in the

growth of gram production during the period. In this

~d
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district, area under gram . has stagnant . Therefore,
production has shown acceleration in growth due to yield.

The regression function is good fit for this district.

In the sixth category, there is also one district which
is in M.P. such as Betul has shown that production of gram
has decelerated during the study period. It has due to
declining rate of growth in area under gram. (Table 4.2)}.

The regression function is good fit for this district. -

In the seventh category, there are four districts which
have shown positiverconstant rate of growth in production of
gram during the period. All the four districts belong to
Rajasthan such as Jhunjhunu, Jaipur, Kotah and Pali.
Jhunjhunu has shown positive growth rate in production due
to constant growth rate in area and yield during the period.
Jaipur and Pali have shown constant positive growthvdue to
stagnant yield rate and Kotah has shown constancy in growth
of production of gram mainly due to area under gram is also
showed consﬁéncy in growth. The regressioh function is good

fit for all the four districts in this category.

In the nineth category, there are +thirty districts
which have shown stagnancy in production of gram during the

period. Among these thirty districts; twenty three of them



belong to M.P. such as Jhabusa, Surguja, Tikamgarh,
Narsimhgpur, Bhind, Chhindwara, Dewas,; Dhar, Jabalpur,
Raisen, Rajgarh, Shahdol, Ujjin, Bilaspur, Detia, East
Nimar, Gwalior, Mandla, Durga, Panna, Raipur, GSehore and
Seoni; six of them belong to Rajasthan such as Bundi;.Churu,
Sirohi, Jalore,and  Tonk and the remaining +two districts
belong to Haryvana such as Hissar and Mohindragarh. The
production of gram has shown stagnancy in these districts
mainly due to decline in cropped area and marginal increase
in yield or cropped area and yield remain stagnant or in
some districts, cropped area has increased and decline in
vield. The regression function is not good fit for eleven
distriéts out of thirty districts in this category. These
districts are Bhind, Chhindwara, Jabalpur, Mandla, Panna,
Raipur and Seoni in M.P.; Churu and Tonk in Rajasthan and

Hissar and Mahindergarh in Haryvana.



4.2 TUOR:
4.2.1 AREA UNDER TUR:

In the second cétegory, there are thirty five districts
which have shown increase in area under tur at declining
rate during the pepiod. Among these thirty five districtgs,
thirtyvone of them belong to M.P. such as Balagat, Bastar,

Betul, Bhind, Chhatarpur, Chhindwara, Detia, Dewas, Dhar,
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Guna, Gwalior, Jabalpur, Mandsaur, Mandla, Morena,
Narsimhpur, Panna, Raigarh, Raipur, Ratlam, Sagar,Satna,
Seoni, Shahdol, Shajapur, Sidhi, Surguija, Tikamgarh, Ujjain,
Vidisha and West Nimar and the remaining four districts
belong to Rajasthan such as Chittorgarh, Dungarpur, Kotah
and Sirohi (Table 4.4). The area under tur has increased
although at declining rate in 35 districts out of 565
districts which have included for the study because tur does
not face strong competition, like gram from wheat, from
cereals in kharif season. It does not mean that there is
"not competiting crop for tur during kharif season. Cotton
and Rice are commercial HYV crops in kharif season also.
But rice can grow with highly assured irrigation with good
quantity of rainfall also. Rice in botﬁ the states 1like
M.P. and Rajasthan is not much profitable hecause of
uncertain rainfall and 1less availability of assured
irrigation. The second competiting crop is cotton, but tur
has an advantage over the cotton crop as being part of the
people’s daily diet. Therefore, small and marginal holdings
in M.P. and Rajasthan continue to grow pulses especially
gram, tur and moong are main among all the pulses. The
uncertainty in the cultivation of cottor and rice is more
than tur in M.P. and Rajasthan. Th;¥efore, with. the
increase in gross cropped area or with the increase of tur

mixed crop’s area, the area under tur has incrased in these
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districts during the period. The regression function is
good fit for all the districts, except Sagar, in this

category during the period.

In the third category, there are three districis which
have shown that area under tur has declined at deélining
rate during the period. Among these three districts, two of
them belong to Rajasthan such as Jalawar and Madhopur and
the remaining one district belongs to M.P. such as Demoh.
It has observed that area has declined under +tur because
irrigated area under tur might have shifted towardss cotton
and rice. Thre regression function is good fit for all

these three districts.

In the seventh category, there is only one district
namely Udaipur in Rajasthan which has shown constant
positive growth in area under tur during the period. This
district have high irrigation basé as a consegquence
irrigated area hgas been shifted towards commercial crops
and tur is not major pulse crop in Rajasthan. Therefore,
growth 'in area under tur is positive comnstrant because it
might be cultivate as mixed with cotton during the period.
The regression functiuon is good fit for this district.

!
In the eighth category, there are two districts such

as Rewa and Shivpuri in M.P. which have shown constant
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negative growth"in area under tur during the period. It
might be due to area under tur has been shifted to cotton
because cotton is more profitable crop than tur in irrigated
land. The regréssion function is good fit for both the

districts.

In the wuninth category, there are fourteen districts
which have shown stagnancy in area under tur during the
period. Among these fourteen districts, nine of fhem belong
to M.P. such as Bilaspur, East Nimar, Durga, Hoshangabad,
Raisen, Rajgarh, Jhabua, Sehore and Indore and the remaining
five districts belong to Rajasthan such as Ganganagar,
Alwar, Banswara, Bharatpur and Jaipur. It might be possible
that the ara under tur has remaiﬁ constant over the period
due to increase in marginal land under tur and the equal to
marginal land which has had increased under tur the
irrigated land under tur might be shifted to cotton and rice
with the increase in irrigation base. The regression
functipn is good fit, except East Nimar, Sehore, Alwar,

‘Banswara and Jaipur for all districts in this category.

4.2.2 YIELD OF TUR:

In the second category, there are +thirteen districts
which have shown positive growth at decling rate in yield

of +tur during the period. Among these thirteen districts,
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seven of them belong to M.P. such as Bhind, Guna, Indors,
Jhabua, Mandsaur, Rajgafh and Satna and the remaining six.
districts belong to Rajasthan such as Alwar, Bharatpur,
Chittorgarh, Dungarpur, Ganganagar and Sirohi. The majority
of these districts have shown increase in irrigation base
during the period which is the main factor respounsible for
increasé in vield of tur. The irrigation can increase the
yvyield per hectare of tur but the total yield per hectare
will be 1less as compared with cotton and rice yield in
irrigated area as a consequence irrigatged land has shifted
from tur to rice or cotton. When irrigation base 1is less
fhen irrigated land will continue under the cusltivation of
tur during kharif season and it will boost the vyield per
hectare. The regression function is good fit, except Guna,
for all the district which have come under the second

category.

In third category, there is only one district such- as
Betul which has shown that the yield of tur has declined at
declining vrate during the geriod. It has due to the
marginasl land has been increased as a consequence yield per

hectare showed negative growth. The regression function is

good fit for this district.

In the fifth category, there is only omne district such

as Jabalpur in M.P. which has shown acceleration in yield of
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tur during the period. The regression functioh is good fit

faor this district.

In +the seventh category, there are two districts such
as Kotah and Udaipur in Rajasthan which have shown constant
positive growth during the study péfiod. The tur in
Rajasthan is not major pulse crop. Therefore, it bcontinue
to grow at small proportion or mixed with cotton and it gave
constant positive growth in yield. The regression function

is good fit for both the districts in this category.

In the ninth category, there are thirty seven districts
which have shown stagnaﬁcy in yield of tur dufing the
period. Among these thirty seven district, thirty three
belong to M.P. such as Detia, Gwalior, GShajapur, Sidhi,
Chhindwara, East Nimar, Hoshangabad, Sagar, Raisen, Ratlam,
Tikamgarh, Bastar, Demoh, Durga, Narsimhpur, Panna, Shahdol,
Suarguja, Mandla, Balagat, Bilaspur, Chhatarpur, Dewas,
Dhar, Morena, Raipur, Rewa, %ehore, Seoni, Shivpuri, Ujjain,
Vidisha and West Nimar and the remaining four districts
belong’ to Rajasthan such as Banswara, Jalawar, Jaipur and
Swai Madhopur.  The yieid to tur has remain c<constant in
these districts because of marginal 1land under the
cultivation of tur, non availability of HYV of tur and

negligible fertilizer consumption for tur crop. The
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Aregression function is good fit for the districts in this
category such as Detia, Gwalior, Shajapur, Sidhi,
Hoshangabad, Sagar, Raisen, Ratlam, Tikamgarh, Dewas,

Morena, Rewa, Sehore, Ujjain, Bunswara, Jalawar and Swai

Madhopur.

4.2.3 PRODUCTION OF TUR:

In the second category, there are twenty seven
districts which have shown positive growth in production at
declining rate dﬁring the period. Among these twenty seven
districts, twsenty two of them belong to M.P. such as Bhind,
Chhatarpur, Detia, Dewas, Guna, Gwalior, Indore, Mandsaur,
Mandla, Morens, Narsimhpur, Raigarh, Raipur, Sagar, Satna,
Seoni, Shajapur, Sidhi, Surguja, Tikjamgarh, Uijain and
Vidisha and the remaining five districts belong to Rajasthan
such as Alwar, Bharatpur, Chittorgarh, Dungarpur and Sirohi
(Table .4.5). In the majority of these districts production .
has increased at declining rate because cropped area has had
also shown incrggse.at‘declining rate during the period.
The regression function is good fit, except Alwar,for all

the districts in this category.

In the third category, there is only one district such
as Swai Madhopur in Rajasthan which has shown that the

production of.tur has declined at declining rate during the



period, Thé possible reason for this is the irrigated area
might have shifted from tur to cotton or rice and with the
increasze of gross cropped area, the area under tur did not
increase during the period. The regression function is good

fit for this district.

In the fifth category, there is only one distrrict such
as Demoh in M.P. which has shown acceleration in growth
during the period. It has due to positive growth in yield
of tur in this district because area under tur has declined
during the period. The regression function is good fit for

this district.

In the seventh category, there are five districts which
have shown constant positive growth in production of tur
during the period. Among these five districts, three of
them belong to M.P. such as Dhar, Guna and Ratlam and the
remaiﬁing two districts belong to Rajasthan such as Kotah
and Usdaipur. Four districts such as Dhar, Panna, Ratlam
and Kotah has shown constant positive growth in productionof
tur mainly due to increase in area at declining rate in
these districts and the remaining one disﬁrict namely
Udaipur has shown constant positive growth in production due
to area as well as yield have shown positive constant growth

in this district during the period. The regression function



is good fit, except Dhar, for all the districts in this

category.

In the ninth category, there are twenty one districts
which have shown stagnancy in production of tur during the
period. Among these twentyone districts, seventeen of them
belong to M. P. such as Bastar, Shahdocl, Raisen, Rajgarh,
West Nimar, Chhindwsara, Balagat, Bilaspur, Jabalpur,
Jhabua, Rewa, Betul, Durga, East Nimar, Hoshangabad, Sehore
and Shivpuri and four of them belong to Rajasthan such as
Banswara, Ganganagar, Jaipur and Jalawar. The regression
function is good fit for the districts in this categor§ such
as Shahdol Raisen, Rajgarh, West Bengal, Chhindwara, Jhabua,

Durga, Hoshangabad, Sehore, Shipuri and Ganganagar.

SUMMDARY OF FINDINGS:

It has been observed that area, éroduction and yield of
gram and tur have not been accelerating.over the period and
rthere are mno district where it is decelerating at an
increasing rate. Therefore, there are not many districts
which have shown negative growth in area, production and
vield of gram and tur. Thé production of both +the crops
have shown increase in half of the districts which havevbeen
sélected for study. This iﬁcrease in production is due to

an increase in area under these crops only. The yvield of
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gram and tur did not show much increase except eighteen in
districts for gram and thirteen districts for +tur. More
than half of the +total districts studied have shown
stagnancy in vield of gram and tur during the period. It
has also been observed that irrigated area under gram and
tur has been shifted to other crops and the marginal lands
continue té come under the cultivation of gram and tur which
is also one of the factors responsible <for stagnancy of
vield of gram and tur in man y districts. There are other
factors which are responsible for stagnancy in yield of both
the c¢rops such as non availability of HYV of gram and tur,
uncertain rainfall, use of pesticides and insecticides is
also negligible for the control of pests, use of fertilizer
is also negligible for the both the crops and impréper

management by the farmer,

Area under the tur crop has increased in 64 per cent
of the total districts as compare to 43 per cent of the
total districts in case of gram crop. It may be because
tur crép faces less compeﬁition from HYV of rice and cotton
as compare to gram. Gram faces tough competition from wheat

during rabi season.
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Table 4.1

) o
Pundtional form 1. log ¥ = 8 ¥+ bt + ¢ct’

t Acceleration and declaration of growth in area under
grar during 19260-61 *o 1984-85.

'%iéggigg b t_value c t_value R
1. Ambala (liaryana) 0.865% 4.614 ~0.006%  =4,891 N.88*
2., FKarnal  (do) 0o 84 0% 4.206 -0.007*  -4.89 0. %*
3. Rohtak (do) 0.166** 1.722 ~0.000%* -2,982 0. 05+
4. Betu {M.P. 0.062% 4.077 -0.002¢  =4.268 0.81*
5. Bhind (do) 0.129% 7.84 -0.001* ~-8.788 " 0. oB*
6. Chaaterpw (do) 006 0 2.665 ~0.004%% =2.011 0. %+
7. Chhindwara (d0) @.113* 3.006 -0.001*  -3.634 0. 95%
8. Detla  (do) 0. 100* 1.827 ~0.001%* =1.811 0.28
9, Gwalior <do) 0.204% 7+187 =0.002¢%  =7.E 0. 92*
10. Indore (do) 0.17B%* 2.428 “0.001** =1,997 D. O0%
11. Mandla® (do) 0.278* 2.339 ~0.002%  ~3.48¢ 0. 75%
12. Morena  {do) 0. 107% 2.049 ~0.009*  =3.405 0. 90¢
12. Panna  (do) 0an95% 2.846 -0.000%  =2.846 084w
14. Paigarh (do) 0. 270 8.568 -0.002*  -8.22 0. 0o
15. Shehdol (do) 0.422% 4.206 ~0.000% «4.29% 0. 72*
16. cldni (do) 0.,3003* 13,938 -0.00%*  ~-12.68 0. Q0%
17. Tikamgarh (do) 0.206* 5.45 ~0.002*% =5.02 O.94*
18.

a0 Contd....



ia. Alwar (Raj.) . 1.002* 6.42 ' -0.007* -6.26 0.89%

19. Banswara Ydo) 0.641% 2.838 -0.004*  -2.58  0.gat
20. Barmer (do) 1.945¢ 6.056 -0.008* -6.0% 0eB1*
21. Bnflware (do) 0.605* 4.749  -0.004% -4.658  O.7*
22. Chittorgarh (do) 0.216% 20.18 ~0.001%.  =6.29 0. 90*
23. Churu  (Raj) 0.623% 3.24 -0.004%  -3.18 0. 75%
3¢: Dumgnrpur (39) WOR ORI 2Wm oy om
26. Talore (do) O *x 2.144 ~0.004** =-1.879 O.84¢
2. Jalawar (do) 0.218* ~  12.86 “0.001%~ ~4.78 " 0e90*
28. Jodhpur (do) 04 678+ 3.222 -0.006* =3.08 0. 73+
29, Nagaur () D.%46* i7;.50 “0.00%%  -8.67 0. 00%
20. Pali (do) 0.254 %% 0.057 “0.003%% 9,124 D.5a%k
31. Sikar (do) \ 0.190% 12.79 -0.001* =5.429 0. CO*
Cé.geggrz 11T |

1. Hissar . {Har.) ~0.954%*  -1.808 0.002%%  1.819 0.27
. Demoh  (.P.) ~0.320%%  -0.406 0.0094*  2.635 0.81*
3. Hoshangabad {do) =04 135% ~4.29 0.001*  4.53 0.89*
4. Mandsaur {do) -0.713* -3.175 0.006* 3,592 0. 0%

' Céntd...



5. Harsimhpur {N.P.)
6. TRaipur {do)

7. Raigen (do)

8. Retlam  (do)

9., Fagar {do)

10. West Nimer (do)

Category V
1. "Bilarpur (M.P.)
2. Guna (do)

Category I

1. Gurgaon f{Hafygna)
2. Mahindergarh(do)
- Bategory VII

1. Jhunjhunu {Raj.)
2. Kotah {do)

‘:‘
Category VIII

1. Surguja (M.PJ

£
a or X

1. Jind (Har.)

20 Seoni (I‘i‘opo)

~0.227*
-0.210*
-0.176*
~0.264 %*

=0 205%*

-0+ 700% *

-0.021
"O 0 %)

0.288

0. 165%
0. 16 8%

-O-éOO*

0.219

0.041

1.495

1,529

1.412

92

0.002*
0.002*
0.001*
o.oéa*
0.009*
0.005%*

0.0004 *=*

0,001 %+

~0.0002*%
=0 .0NOx*

'00001
=0, 001

0.001

'00002

-0.0003

-2 836

-1.755

-1.8%

-1.67

=-1. 704
"1 0465

Contd...

0.88%
0O.88%*
0.0
Oe 94%*
0. C2%*

0.6O**

0.68%

0. 71%

0.40



3.
4.
Se
6.
7
8.

10.
1.
12.
13.
14.
15.
16.
17,
18.

20.

°1.

Durga (MOPQ)

Balagat {do)
Bagtar {do)

Dhar (do)

East Nimer {do)

Jhabua (do)

~Jabalpur (do)

Dewas {do)

Rajgarh (do)
Rewa (do)
Satna {do0)

Sehore {do)
Shivpuri (do}
Vidiska (do)
Shajapur {(do)
Ujjain  (do)
Ajmer (Raj)

Rundi {do)
firohi (do)

-0.168
-0.1056
-0.086
-0.012

(-0.139

-Ne453
-0.009
0.046
0.102
N0.058
0.187-
0.0%6
0.043
0.077

0.048

0.03

“0.155
-0.042
-0.0386

D

-1.268
-0+454
-1.111
“0.134
-1.045

-101Q3

"O . ‘)52 .‘

0.4H
O.™M9
0.482
1.172
0.211
0.677

0.583

0e75

0.22

~0.292

=0.207

0.001 1176
0.001 0.324
0.001 1.018
0.0002  0.347
0.001 1.180
0.002 1.216
~0.00002 ~0.619
-0.001  -0.109
~0.0004  =0.508
-0.0004  -0.49
-0.001  =1.2638
-0.0001  =0.154
-0.0001  -0.328
=0.0002  =0.232
0.0001  0.96
0.0002  0.166
0.002 1.003
0.001 0.848
0.0001  0.166
Contd...

0.74%
0. 58%%
0.49-
0. 75¢
0.69**
O.‘:Ot*
0. B7%
0. O1%
0. 00%
0e11
O.51%*
0.20
0.80*
0.81*
0. 98+
D. 91 %
0.50%*
0. S6*
0.61%e



24 .

25.

Swail Madhopur{Raj.)
Tonk (qo)
Bharatpur fdo)
Ganganagar {do¥

0.06 0.0244

04000 0.442
~0.245 ~-1.685
“0.217 -1.58

0.0001
=0.001
0.002
0.002

0.052
=0.328
1.684
1.65

O.85%
Qeb4%*

0.47

94



Table ¢ 4.2 3 Acceleration and declarationof growth in productionof

gram during 1960-61 to 1984 -85.

Functional gorm t logy = a + ht + ct?
DTstrict . N t velue ¢ ¥t value f“ié
Setesory 11 |
1. Ambala (Har.) 1.435* 4.298 ~0.01% -4 « 506 0.83%
2. Gurgaon (do) 0.4 76%* 2.151 ~0.0044* -2.515 0. 20
3. Jind (do) 0. 733% ©.088 -0.005% =3.179 O.78%
4. Kernal (do) 1.473¢ 4.604 “0.011*%  -5.1 Do Of*
5. Rohtak (do) 0.513% 3.524 ~0.005%  -2.866 O.30¢
6. Balagat (M.P.) 0.32%# 2. 53 ~O002* -2.67 0.50¢
7. Indore {do) 0.315# 2.37 -0.002* =3,288 0. 26*
8. Norena (d0) 0.465% 2, 764 -0.003*  -2.86 0. 71%
9. Redigarh (do) 0. 05¢* 4.111 -0.002*%  =3.826 0.87%
10. Rewa {do) 0.200%% 2.363 “0.002%* =2,90% D.54 %%
11. Setna {(do) 0. 1 90%* 1.7892 -0.001** -1.844 0.47
12. cidnhi (do) 0. 300%* 2.4509 ~0.009%*  -2,148 0+85%
12. Ajumer (Faj.) 2,068* 2,501 -0.012%  =3.279 0.80%
14. Alwar (do) 3.395%  2.203 -0.022%  -2.1%4 D.6C*
15. 3Barmer {(do) 2.046* 5.075 ~0.014% -4,98 Q.77*
Contde «.



16, Bharatpur(ﬂaj.)
17. Bhflwara (do)
18. Chittorgarh {(do)
19. Dwgarpur (do)

20. Ganganagar (do)

21. Jalawar {do)
22, Jodhpur {43)
23. Nzgaur (do)
o4, Swai Madhopur (Raj.)
265. Sikar {do)

Category ITI

1. Bastar (1.P.)
2. Chhatarpur (do)
{do0)
(de)
5. loshangabad(do)

3. Deroh

4. Guna

6. landsaur {do)
(do)

(do)
2, Shivpuri {do)
10. Vidisha (do)

7. Rztlam
8. Segar

0.194%
1.027+
0.215%
N+ BHOK*

0.153*

=0.2056%*

=Oe ??6*

“0Oe 876* :

~0.320%*
=0.188**
“0.644%*
-0.363*
~0.,315*
=0.329%
=0 205%*

“0.009*
=0 +007*

=0.0004 **

~0.012*
-0.016*
=0.001**
-0+006*
-0.001*
~0.0D5**
=0.001**

0.0014*
0.002+
0.006*
0.003%*
0.002%
0.005*
0.003+
0,003+
0.002*
04009%*

cantd...

*

0. 90*
0. 85
0.99*
0. B7
0.85%
0. 07*
0. 86+
0. O8*
0. 80%
0.08¢



1.
12.

west N imar (Mo P. )

Ran swara (R aj)

Category V

1.

Shajapur {lM.P.)

Category VI

1.

Betwl {M.P.)

 Category VII

1.
2
e

4.

3hunjhunu {Raj.)
Jalpur (do)
Kntah {do)
Pali {do)

Category IX

1.

Jhabua {MN.P.)
surguja (do)
Thkamgarh (do)
Narsimhapur f(do)
2hind (do)

Chhindwara{(d>)
Dewas (do)
Dhar (do)

Jabalpur (do)

0. 704%¢

-0.5606"

-0.154

0. 158

0.131%
0. 156%*
Oe157%

0. 305%x

-0. 506
-0.207
-0.114
-0 .246
N.108
Ne113
0.09

0.09E

0.118

"?0468

-1.578

-1.4E2
-1.73
-1.52
~-1.324
1.2922
0.532
0.659
0.517

0.716

a7

2.806

0. 005 *
0.005%

0+002%* 2.47

=0.001%% =1.817
-0,0004  =1.044
0,001  -1.543
-0.001  =1.421
-0.002  —1.674
0.004 1.54
0.002 1.606
0001 1. 934
0.002 1.472
~0.001  -1.9226
-0.001  ~0.69%

~0.00"2  =0.2239

’OQOOOA. "'0-389

-0.001 ~0e 79

Qe E5*»

0eF7ex

0. 98¢

Oe 75 %

0.08*
O« 07%
0. O8*

Oe 50 **

Oei1%%
Q.62%%
0. Q0%
0.66%
0.26
0«37
0.87¢
0. 78
| 0.41

Gontd. ..



Raisen {I"Ao]P-) 00074 0-6& . ‘000004 -'00464 O. 71*

Rajgarh (do). 0.173 0.848 -0,001 ~0.509 - 0. 88+
Shahdol (do) 4 0.146 1.046 ~0.001 -1.127 0.45
T3jain  (do) 0.07 0.475 ~0.0001  ~0.112 0. 80%
Bllaspur fdo) ~0.003 -0.046  0.0003 0. 708 0. 6%
Detia (do) ~0.13 -1.001 0.001 1.202 D75 %
East Nimar {do) ' -0.083 -0.458 0.001 0.537 Nl L
Gwalior (do) ~0. 162 -1.164 0.001 1.006 0.60%
Leadla  {do) -0.059 -0.489 0.0004 0+445 0.96
Durga  (do) -0.002 -0.015 -0.002  -0.121 0.60%+
Panna  (do) | -0.002 -0.015 0.0001 0.0 0.40
Ratpur fdo) -0, 92 ~1.959 0.002 1.209 0.2¢
Sehore  {(M.P.) -0.143 = =1.117 0.001 1.222 O+56%%
.Seoni (do) “0.04 . =0.267 0.0002 N.«205 0.37
Rundi (Raj.) -0.08 ~0.243 0.001 0.7% 0. 06*
Churu (do) -0.6092 -1.974 0.+008 1. 961 0440
Sirohi  (do) ~0.274 -1.545 0.002 1.646 0.55%*
Jalore (do) - 0.268 1.515 ~0.002 14141 0.00%
Tonk (do) 0,053 0.165 -0.0002  =0.071 0.46
Hicsar (Har.) -0+056 -0.229 0.0003 0.204 0.15
¥ahindergark (do) 0.049 1.964 -0.002  =1.215 0.27

N
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Table 4.3 ¢+ Acceleration and decleration of growth in yield of gram
during 1960-61 to 1984-85. i

A Tunctionel form : log y = a + nt o+ ct2§
District b t value c t value =2
Satesory II
1. Ambala (Har.) 0.57+ 2.029 ~0.004*  =2.121 0.65%
2. Jind (do) D.F14* 2.84 ~0.004*% -92,% 0.68%
2. Karnal {do). 0.639% 2.663  =C.0058%  =23,77% D.70%
4. Rohtak (do) - 0.446% 2,908 -0.003%  =2,H9 O H6**
5. Dalegar (}.7.) 0.405% 1.837 -0.003*%% -1,834 0.45
6  TIndore {do) 0e042%* 2.011 ~0.0002%* -1.757 O.82%
7. Morena (do) 0s117¢* 2,362 ~0.001** ~2.272 0. 58%*
8. Raisen (do) Oe1NH** 1.957 * =0.001%* =1.883 0+50%*
9. Rewa (do) 0.120%* 1.899 ~0.001** -1.844 0.46
10+ Ajmer (Haj.) 0. 186* 2.7% -0.001*  -2.489 0.88%
11. Kwar (Faj.) 0.221%# 2.488 -0.001** -2,289 0.77*
12. Barmer {do) 00239 4.328 -0.009*%  =4.046 0.88¢
12. Bharatpur {do) De 956 % 6.553 -0.002%  -6,259 0. 0%
14 . 3hilwara {do) 0.1002* 2,576 -0.001%* =2.085 0. 0f*
15. Dungarpur {do0) N.212% 6.113 “0.001* =5.7190 0. 00%
16. Ganganagar {(do) Qel01% 8. 164 “0.003*  =7.771 Do 04*

a9

Cantd. +.p/



17.

18. Swal Madhopur (do)

Kotah (Raj.)

Catesory ITT

1.
Qe
3.
4.
Se
e
7.

17«

Chhatarpur (N.P.)

Demoh (do)
Detia (do)

Guna (do)
Gwalior (do})
Mandla {d1)
Panna (do)
Raigarn (do)
Ratlam {do)
Sehore (do)

Shahdcl (do)
Shajapur {do)
Shivouri (do)
Tikamgarh {do)
Vidisha (do)
Banswara (Raj.)

Churu (do)

0.014%
Oe2 Q5%

~0+3205%

-0.546%

=0 23%%
~0.078%*
=0.148%
0. 116*
<0+ 116*
-0.038%*
~0.035%*
=0.066**
~0.078*

» '0-069**

0. 176%
~0.42%
0« 280% %
~0.812*

=0 720%

3.708
3.464

~5.121
~te514
-2.483
-1. 946
-3.127
-4.421
~4 669
~4,043
-2.081
-2.518
-4.818
-2.184
-~ 4892
-4 .885
-1.913
~3.897

~1. 714

100

~0.0001*
-0.002*

0002+
0.004*
0+.002%
0.001¢*
C.001%*
0.001+*
0.0014
0.0003 *
0.0002%*
DeNN1*
0.00 1*
0,001+
0.001*
0.003*

0.008**

0.005*
0.005%*

-20 59
"'3.442

5.905
2.528
9.759
2.052
2.031
4.518
4,775

0. 20%
D.62%*

0,778
QeHO%%
0.35%
D50k *
Q.65*
0.75e
0. 77%
0.52%

.0.81*

065
Q.72 %
0.82%
o 7O
0. 76%
0.41
0. 74 %
0. 7C*



" 18. Jalore (Raj.)

Cat‘e'go'ly 7

1.
2.

Category 711

1. Jhunjhunu (R=j.)

Category IX

1.
2.

10.
11.
12.

Gurgacn (Har.)
Hissar (do)

lahindergarh fdo)

Bastar (1:.P.)
Chhindwara {do)
Bflaspur (do)
Dewas (do)
Dher {do)
Durga{do) .
Eest Nimar (do)
Jabalpur (do)
Mandseur (do)
Raipur (Qo)
Raigarh {do)
Satna (d7)

"OOO 92**

-0.033

0007

0.197
0.06
-0.109
0.006
0.018
0.044
0.107
0.165
0.022
0.058
0.03
0095
0.012

0.007

“’1 05%

"10555
2.4

1.033
1.069
0.287
=1.561
0.032
0.504
0.651
1.229
1.084
0.83%
0.845
0,572
0.721
0.263
0.171

1

0.001%*  2.564
0.0003%* 1.874
0.001%*  1.764
~0.00002 =0.65
-0.002 -1.532
-0.0014  =1.101
~0.0002  =0.211
0.001 1.624
0.00001  0.006
-0.001 -0.209
“0.0002  =0.547
-0.001 -1.042
“0+C01 -1.101
=0.0001  =0.765
20,0001 0852
-o§0009 ~0.4592
-o;oooz -0.629
-0.0001  =0.179
-0.0001  -0.112
caonti...

0. 72%

Q.85
Q. 77



16.
17
i8.
12
20
21,

22,

23,

24.
25.
26.
27
28.

2%

[

€3
no b

*

*

€
1)
[ ]

e
WD
.

Sidhtl (N.P.)
Uijain (do)
Betdll (do)

Bhind (do)
Hoshangabad (do)
Jhabua {do)
dersivhpur (do)
Seoni (do)
curguja {do)
West Nimar {do)
Bundl (Raj.)
Jodhpwr {do)
Pall (do)

Tonk (do)
Jalawar (do)
Nagaur f{do)
Chittorgarh (do)

‘$aipur (3o}
sikar (do)

0.005
0.041
~0.107
-0.022
0021
~0.021
~0.+601
-0.021
-0.016
~0.037
-0.023
-0.002
-0 004
~0.026
0.007
0.006
0.003
0.001
0.008

0.152
0.519
-1.21
-0+ 264
-0. 714
-0.216
~0.018
~0.646
~0.+604
~0.361
~0. 911
-0.072
-0.05°9
-0.221
0. 502
0.9%692
1.223
0.229
0. 864

-0.00001
-0.0003
0.001
0.0002
0.0001
0.0001
0.0001
00001
0.0001
0.000?
0.0003
0.0001
0.0001
0.0N0?
~0.0001
00001
0.00001
0.0004
0.0002

~N.098
“0.4 95
1.445
0446
0.7
0.269
0.0%
0.601
04622
0. 244
1.217
0.606
0.281

0247

“0.2371
~0.048
0.227
O. 222

0.2358

O.E6%*
0.17
0.40
Oe71*
0. 80*

0.16

Q.54%%
0. 86%
D. 5%
Do 77*
0.16

0.49

Do 77%
0.83%
0.80%
0. 84%

102



Table 4.4 ¢ Acceleration 2nd declarationoeo f growth in area under tur during
1960~-61 to 1934 -85,

Functional form : logy = a + bt *c

%%gt}:igt T b L velue c t_val ue R?
TT“§§%§§EE’rM-P.) 0.206% 9. 78 ~0.002% ~-9.59 0. 9O*
2. mastar  (do) 0.411+ 3.012 -0.003%  =2.103 Debak*
2. Betul (do) 0.103% 13.58 -0.009%  =13.47 0. 05
4. 3nind (do) 0. 126+ 0,047 -0.001** =-2.282 0.67%
5. Chhatarnur (do) 0256 * 4.162 “0.0N2% =3.7%6 Do 01%
6. Chhindwara (do) 0.268* 2,14 -0.002%  -2.81 0. 28%
7. Detla (do) 0.2 87* 2.77 ~0.002%  =2,205 0. S3*
8. Dewas (do) 0.354% 7.0 ©0.002 * =761 0. 92
o. Dhar (d0) 0. 102%% 2.552 ~0.001*  =2,663 064 **
10.Gma {do) . - 0.413% 2.924 -0.003%  -2.811 0. 73%
11. Gwalior (do) 0.508* 10.298 -0.004*  ~9.788 0. %6+
12. Jabalpur {(do) 0307+ 2,636 -0.002*  -2.80 0 77*
13. kandcaur (do) 0.627x 6.525 ~0.004%  =6.335 0.87%
14. Mandla  (do) 0.462% 5.864 -0.003*  -5.789 0.80*
15. Morena (do) 0. 50 7% 7.655 -0.003* =7.548 0. 87%
16+ Narsimhpur f{do) 0. 565% 5.623 -0.004%  =5.121 O. 544
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17. DPanna (M. P.) 0.238% 2.282 ~0.002%* =2,206

18. Raigarh (d0) 0.9294+¢ 6.152 “0.002%  =6.477
19. Raipur  (do) 0.1 2,427 “0.00%%  =3,025
20. Ratlam (do) 0. 04 5% 2,685 <0.002%  =2,577
21. cagar (do) ~ 0. 208 %* 2.188 ~0.009*%  =2.142
292, Satna (do) 0.277 5.283 <0.003%  =5.218
93. Seoni (X.P.) 0.650% 6.57 ~0.004%  ~6.983
24. Shahdel (do) 0.454* 12.091 ~0.003*  =11.497
25. Shajapur (do) O. 155% 2696 ~0.001** =-2.154
26. 5idhi (do) . 0.280% 10.536  =0.003* =9.6%
27. Surguja (do) 0. 257+ 5.007  =0.003%  =5.256

_ 28. Tlkamgarh (do) O.66¢ 2.727 “0.004** -2,526
20. Ujjain {do) 0. 286 3.719 ~0.003* ~-2.498
30. Vidisha {do) 0. 767+ 4495 ~0.005%  ~4.66
31. West Nimar (do) 0.121% 4.484 - “0.001*  =2,977
32. Chittorgarh (T'a) 0. 183* 0.036 -0.001*  -4,627
23. Dungarpur (do) 0.197¢  13.36 -0.003*  =7.989
24. Xotah {do) 0.124* 12.13 =0.0Q1* 4,729
35. Sirohi (do) 0.152% 6,056 <0.001%  =9.7%

| Contd...



Category III
1. Demﬂh ‘1'!.0P0)

o, Jalawar (Raj.)
2. Swal Madhopur {do)

Category VII

10 Udaipur (Rajo)
Category 7TIII

1. FRewa (M.P.)

o, Shivpuri {8o)
Catepgory IX

1-. Bilaepur {do)

9, East Nimar (do)
2. Durga (do)

4. THoshangabad (do)
5.‘ Raisen (do)

6. Rajgarh (do)

7. Jhebua (do)

8. Sehore {do)

9. Indore (do)

19, Sakeniey e

12. Banswara (do)
13. Bharatpur (do)

14. Jalpur (do)

=0+ 126%*
‘O-”41**

0. 50
C.111*

-0, 112%
0. 177%*

0.072
0.547
0.099
0.04
0.19%
0.14¢
«0.036
“0.111
-0.032
X408,

0.232
0.062

0.052

"1 . 803
"1 . 558
~92,802

4.7%4

00001**
0,002 %*
0.004*

'O-OQOS

0.001
0 001

-0.001
-0.004
~0.001
-0+001
-0.001
-0.001
0.001
0.001
~0.0002
oo,
-0.002

-0.001
-0.002

2.101
1.714
£.766

’1009

1.EH
1.402

-1.615
-1.536
-1.536
-0.879
=0.738
~0.528
0.6234
1.008
0.232°
1.508
5282
-1.109

0. 998
~0.140

De80*
0.6 8%
O.54 %%

Q. 9O0*

0. S1*
0. S0%

0.84%
0.25
0. 01%
0.88%
0. 94
0.84%
0.89*
0«21
Q.86%x
0. 91*
0.31
0.33

Q. 1%
0.42




. Table 4.5 t ~Acceleration and deceleration of growth in productionof during
1960~61 to 1984~3E.
Tunctional forw : logy = a + bt + ct? %,
District _ :
N b t yalue ¢ t value R?
atego II
1. Bhind (M.P.) 0.480 4,43 -0.003%  -4.22 0. B82%
2. Chhatarpur {(do) 0.4 12% 2.727 -0.003** -92.424 0. 36%
3. Detia (do) '0.845 * 3.40 ~0.003* ~3.04 0. 90*
4. Dewag {do) 0.4 85% 3.20 -0.003*  -3.098 0.82%
5. Guna {(do) 0% 721% 3.89 -0.005% -3.78 D.72*
6. Gwalior {(do) 0.8923+ 4.582 ~0.006*  =4.288 0. 88%
7. Indore (do) 0.324%* 1.981 ~0.002%% -1,89 Qe55%*
8. Nandsarur (do) 0.862% 6,922 -0.006%  -6.566 0. 0%
9. Mandla {do) 0.427% 2783 “0.003%  =2.675 0+65%
10. Morena {do} 0,74 0% 2.38 -0.005¢  -3.15 0.82%
11. Narsirhpur (do) 0.502%# 2.206 -0.003*%* =2.006 0.85¢
12. Raigarh (do) 0. 167%* 2,25 ~0.001** =2,487 0.600%
13. Raipur (do) 0.303%* 1.933 -0.002%* -23110 Oe74%
14. Segar (do) 0,230% 0, ~0.008*  ~2.756 0.70%
15. Satna (do) 0.6 15* £.626 “0.004*  =5.509 0.89%
16. Seoni (do) 0. 776% 2,157 -0.005% -9,080 075
consd. ..



17.
18,
19.
20«
1.
22.
PCe
24 .
25

26«

27

Shajapur {M.P.)
Sidh1 (do)
Surguja (do)
Tikamgarh (do)
Ujjain (do)
Tidishe (do)
Alwar (Rej.)
Bharatpur (do)
Chittorgarh (do)
Dungarpur (do)
Sirchi (do)

Category ITI

1. 8wal Madhopur (Ra*.)
gggeggri Y

1. Demoh (M.P.)
Caetegory VI

1. Dhar (.?.)

2. ©Panna (do)

3. Ratlam (do)

4. Xotah (Taj.)
5.mem(mp)

Q.E538%
0.65a3%
0.294%
0.688%*
0.E42%
0.827
1.14.2%
0. 375%

O. 177* )

Q. 208%
0. 172%

=0« O07*
“0O 1EQ

0e276%*
0.316%%
0.258%*
0.108%*
0.078*

2.972
2.5
9.72
2.22
2.218
2.478
2.42
2.011
7.57
10.559
4.824

-10468

1.769
2.12
1.87
4.426
4.096
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~0.000%*
~0 004 *
~0.002*
-0.004 **
-0.003%
-0.005%*
~0.007**
~0.006*
-0.001#*
-0.002%
-0.001*

0.006%
0.001 %+

-0+002
-0 00(‘2

 ~0.002

"O 0001

~0.0001

QOntd...

1.305

-1.718
-1.868
-1.683
-1.517
-0.415

0.93¢
0.83;
D550 %
0. 78%
O.823%
O.81*
0.47
O.04%*
0. 28*
O.Qé'
0. 08x*

O.87¢

O.B88%

0.43

0.80%
0.7
0. 08
0. 99+



Category IX

1. Bastar {M.p.) 0284 1.714 0,002  =1.706 0435
9. Shahdol (do) 0.213 14665 -0 +002 -1.529 0.64%*
3. Raisey (do) 0.227 1.529 -0.001 -0. 802 0. O7%
4. Tajgarh {do) 0.436 1.455 -0.008 -1.24 0. 774
5. West Nimar (doY ne o7 - 1.351 =0.002 -1.948 0.50%«
6. Chindwara (do) 0.021 0.082 +0.0001  0.071 0.4 %%
7. 3alagat (do) 0.928 1.949 -0.00? -1.161 0.48
S. Rilaspur (do) 0.128 0.6°3 -0.001 -0« 71 0.18
e, Jabalour (do) 0.140 N.911 ~0.001 “0. 2 020
10+ Jhabua (do) 0.228 1.945 -0.002 -1.046 0. 75*
11. Rewa (do) 0. 102 0.572 -0.001 -0.583 0.14
12. Betul (M.?.) -0.104 ~0.599 0.001 0.636 0.44
13. Durga (do) -0.054 -0.191 ~0.0002  =0.089 0. B3
14. Bast Nimar (do) -0.014 -0.087 0.0002 0.168 0.41
15. Hoshangabad (do) -0.046 -0+405 0.0006 072 0.86%
16. Sehore  (do) “0.052 -0.851 0.0005 0.751 O.74%
17. shivpuri (do) -0.058  =0.266 0.0002  0.121 0. 63%#
18. Banswara (Raj.) -0.084 “0.172 0.0003 04155 10,09
12. Ganganagar (do) 0.8236 0.717 -0.004 “0.579 Oe 77%
20. Jaipnr {do) 0.042 0.117 -0.0001 = -0.028 0.42
21. Jalawar (do) ~0.185% -1.466 0.001 1.428 0.26
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Table 4.6

Tunctlional form : log y

a ¥ bh + ct?

t Acceleration and decerlerationof growth gn yield of tur during
1960-61 to 19384-85. '

5

'

contdese

District 2
b tvalue c t value R~

Category II |

1. 3hind (M.P.) 0.123* 24736 -0.001** =-2,178 O.B1*
2. Guna (do) O. 116 %> 2.12 ~0.001%* ~1.971 0.45
2.. Indore (do) 0.194%# 2.556 “0.001** -2.298 0, 70%
4. Jhabua (do) 0.052¢* 1.898 ~0.001¢¢ _1.817 0.52%#
5. Nandsaur (ds) 0.087%* 1.725 ~0.001%* -1.632 0.52%
6. Tejgarh {(do) 0.107%+ 1.0tQ -0.001%* ~-1.8%4 0.5z«
7. Satna (do) 0.0 74 %% 1,695 ~0.001%*  =1.587 0.573*
8. Alwar (Rey.) D200 %% 2.537 ~0.N02*  -2,568 0.51%+*
9. Bharatour (do) 0o 177%* 2,195 -0.001%* =-2,135 0.50%*
10+ Chittorgarh (“aj.) CW014* 4,965 ~0.0002* =-3,872 0. 90*
11. Dungarpur (do}¥ 0.029% 4.951 -0.0002% -3, 2023 0. 86*
| 12. Ganganagar {do) 1.012% 1.916 -0.007%* -1,035 De51%*
13. Sirohi {do) 0.019% 2.212  0.0001%* -2.889 0.05%
Categzory ITI

1. 3Betul (K.P.) -0+ 116%* -2.087 0.001**  2.178 C.56%%
Category V. :

1. Jabalpur (H.P.) -0.086 ~1.664 0.001#*  1.777 0.5



Category VIT

1. ¥otah (Raj.)

2. Tdaipur (do)
Category IX

1. Detia (B.P.)

2. Gwalior (do)

2. Shajapur (do)
4. Sidni (do)

5. Chhindwara {dao)
6. East Vimar (do)
7. lioshangabad (do)
S. Sagar (do)
9. Raisey (do)

10+ Ratlam (do)

11. Tikamgarh {(do)
12. Bectar (do)

13. Demoh (do)
~14. Durga (do)

15. Narsimpur fdo)
16. pama (M.?.)

17. Shahdol (do)
18. 8urguia (do)

0«0 12%*
0.007*

.0.083

0.088

0.072

0.082
-0.127
~0.172
~0.079
0.061
0.005
0.002
0.003
~0.017
-0.014
-0.059
~0.024
~0.029
-0.052
-0.021

1.414
2,000

1.522
1.64

1.647
1.482
1.827

-10883

‘000001
-0.0001

~0.001
~-0.001
~0.001
=0.001
0.001

' 0.001

0.001
~0.0004
0.00008
0+0000°2
0.00002
0.0002
00001
0.0004
0.0063
040002
0.0004
0.6002

: —1.':10

-0« 704

- -1.2387

-10883
~14467
-10467

-1-871

'1.53¢

1.295

1.465

“ § v

C.089
0.063
0.083
0.334
0.358
0.684
0.620
0. 7983

00954 ’

0. 306
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Mandla (VF.P.)

3alagat (do)

3ilaspur (do)
Chhatarpur «(do)
Dewas (do)
Dhar (do)
lorena {do)
Ratpur (do)
Rewa {do}
Sehore {(do)
Seont (do)
Shivpuri (do)
Ujjain (do)
vidisha (do)
St ar TS

Jalawar (do)
Jaipur (dc) -

Swal Madhcour [do)

=0.02
0.007

0031

04045
0.046
0.05¢
0.066
0.051
0 062
0.0°2
0,057
0.047
0.057
0.0%6

0.05¢
~0.0¢2

"O . 0002
“Oe OO 7
-0.07¢

0.86¢
0. 759
0.820
1.201

N«6003

0. 000

"00011
"Oo 137
"Oc 9‘)1

~0.0002.

=0.0001
-0.0002
~0.0001
~0.0003
~0.0004
~0.00041
=0+0003

"000()04

=0+0001
-0.0004
-0.0003

"O QOOOA

~0.0002
-0 00004

0.001

-0.0001
0.0001

0.0004

=044

-0.017
-0« 365
=0312
-0« 801
-1.138
-0.792
-0+ 767
~1.185
0547
0677
~0 + 806
-1.1683
=0« R57

"Oc 954. .

1.606
=033
0.2023
Qe?™

0.42
0.23
0.27
0.49
0. 6%
0.42
0.80%
0.44
Qe E7* *
0.65%
0.40
0.98
0.61%#
0.26
0.5 s
O.88%*

0.24
Q4 SOk*

* = gignificant at 17 level and *+ = significant =t 5% level

e




CHAPTER-V

DECOMPOSITION OF THE VARIABILITY IN GROWTH RATES:

In the earlier chapters growth rates in output, area
and yiéld along with acceleration and deceleration haQe been
analysed. In this chapter, it is intended +to study the
variability in growth rates of output as a result of
variability in area and yield growth rates. This may help to
identify the socurces of change in instability in production

over different period.

Since production is equal to area multiplied by yield,
taking first differences of the logarithm of production, the
percentage increase or decrease in the output of the crop
from its previous vear’s level can be approximately
expressed as the total of the corresponding increases or

decreases in its area and yield
Got = Gat +Gyt............... (1).

Where Got, Gat and Gyt are the annual gfgwth rates in
output, area and yield of the crop in year *t’°. Clearly,
over a time period of the specified length T, the year +to
yearvchaﬁge in production and its two constituent components
will not remain constant, unless their respective  paths

precisely follow a log-linear function of time over the
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period. Moreover, decomposition of the variaﬁility in
annual output growth rates may help to identify the soﬁrces
of change in instability in production over different
periods. The variability in annual output growth rates over

a specified period of length T can be decomposed as:

V(Go) = V(G@a) +V(Gy) +2Cov(Ga, Gy}........ (2).

Since the relative emphasis in prodﬂction strategy may
change from period to period, the two components of output
growth rates may trace similar or dissimilar patterns over
different periods. The nature of the association between
these two components is important as they influence the
variability in annual output growth rates over the period.
Variability in annual ocutput growth rate is reinforced if
vear to year changes in these two components are positively
carrelated; it is dampened if - they are negatively

correlated.

The sign of the covariance terms in (2) wmay provide
some insight regarding the production strategy that might
have been followed during the period. Thus, under rainfed
conditions, if intensive cultivation is practised with yield
-—augmenting and land-augmenting techniques like multiple
croppjng, area -and vield growth rates may become more

sensitive to weather changes and production may increase
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with increasing amplitude of fluct&ation in it. On the other
hand, if intensification of production is carried out under
more controlled conditions with strengthening of land
infrastructure facilities like irrigation, drainage, flood
control etc, variability in the annual growth rates may
decline and production -may increase at a fairly stable

rate.

In this chapter an attempt has been made to
decomposition of the variability in amnnual output growth
rates of selected pulses(Gram and Tur) during the period
1960-61 to 1984-85 in selected districts of three states
(Haryana, M.P. and Rajasthan}. Sixtysix districts for gram
and fourtyvnine districts for tur crop have been selected for
analysis. | The annual growth rates have been calculated on
the three vearly moving average data. It has beén stated
earlier +too that wvariability in output growth rate depends

upon the variability in growth rate of area, production and

covariance of both.

It has been noted that the instability in area is lower
than yield during most of the vyears (Table 5.1}). The

instability in the production of gram might have occurred
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during the period because marginal and iess fertile land
might have been increasingly brought under cultivation of
gram crop. Since the vield from such marginai lands would
be more sensitive to variations in rainfall and it is a fact
that gram 1is grown generally in dry 1land 'érgas or low
irrigated areas, this might have contributed to¢ increase in
instability in yvield. It is observed that in most of the
vears the correlated change in area and yield has turned to
be negative (Table 5.1) indicating stabilizing impact on

the instability in .output of gram.

It has been observed that there are twenty districts
which have shown instability in annual ocutput growth rates
of gram has occarred due to variability in annual growth
rates in area,; production and positive correlation between
area and vield during 1963-1984 (Table 5.2). The
instability in area and yield may be due +to addition in
marginal and less fertile land under the cultivation of gram
and such 1land would be more sensitive +to variation in
rainfall and changes in prices, as ;uch senéiﬁivity can be
expected to be greater in a period when scope for autonomous
expansion in area becomes limited. The correlation between
area and vyield has turned positive in these districts

because of two possible reasons. such as increase in

irrigation in these districts and rainfall during sowing



months of gram. These twenty districts are Ambala, Gurgaon,
Karnal and Mahindergarh, in Haryana; Chatarpur, Detia,
Dewas, Dhar, East Nimar, Narsimhpup, Raipur, Ratlam and
Shahdel in M.P. and the remaining seven districts belong to
Rajasthan such as Ajmer, Alwar, Bharatpur,  Bundi,
Chittorgarh, Métah and Swai Madhopur.

There are fourty six districts which have shown
‘instability in aﬁnual output growth rates of gram due to
variability in annual growth rates ¢f area and yvield but the
contribution of correlated movements between area and yield
turned +to negative (Table 5.3) indicating the stabilizing
impact on instabiliﬁy in output during the period. There
fourty‘six districts are Hissar, Jind and Rohtak in Harvana;
Balagat, Bastar, Betul, Bhind, Bilaspur, Chhindwara, Demoh,
Durga, Guna, Gwalior, Hoshangabad, Indore, Jabalpur, Jhabua,
Mandsaur, Mandla, Morena, Panna, Raigafh; Raisen, Rajgarh,
Rewa, Sagar, Satna, Sehore, Seoni, Shajapur, Shivpuri,
Sidhi, Surguja, Tikamgarh, Ujjain, Vidisha and West Nimar in'
M.P. and the remaining nine distfgété belong to Rajasthan
such as Banswara, Bhilwara,Dungarpur, Ganganagar, Jaipur,
Jaléwar, Sikar, Tonk and Udaipur. In these districts vyield
did wunot increase with increase in area under gram or vice

versa.
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5.2 TUR:

Like gram crop, tur has also witnessed +that the
instaﬁility in area under tur is lower than its yield during
most of the years (Table 6.4). The instability in
production of tur may be due to change in irrigated land
under tur c¢rop during the period and flgctuations in
rainfall during sowing and growing months of this crop which
can affect its yield. It can be said that the expansion of
area under tur might have had a stabilizing impact on ocutput
fluctuations because instability in area is lower than its
vield. The correlated change in area and vield growth rate

has turned out to be negative in most of the years.

Table 5.5 shows that there are twenty districts which
have shown that instability in annual output growth rates of
tur is due to variability in annual growth rates in area,
vield and positive correlation betweend area and yield
during the period among these twenty districts; seventeen of
them belong to M.P. such as Baster, Bilaspur, Chhindwara,
Detia, Gwalior, Indo;e, Jhabua, Narsimphpur, Rajgarh,
Ratlam, Sagar, Seoni, Shivpuri, Tikamgarh, Ujjain, Vidisha
and West Nimar and the remaining three districts belong +to
Rajasthan such as Alwar, Banswara and Jaipur. In these
districts, irrigation has marginally increased over the

period as a result area and vield might have increased
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marginally because tur does not face tough competition from

rice and cotton during kharif'season in the states like M.P.

and Rajasthan.

Table 4.6 shows that.there are twenty-nine districts
which have shown that instability in annual output growth
rates of tur has occurred due to variability in annual area
growth rates and variability in annual yield growth rates
but the contribution of corelated movements between area and
vield indicating the stablilizing impact of these movements
during the period. Among these +twenty nine districts,
twenty six of them belong to M.P. such as Balagat, Betul,
Bhind, Chhatarpur, Demoh, Dewas, Dhar, Durga, East HNimar,
Guna, Hoshangabad, Jabalpur, Mandsaur, Mandla, Morena,
Panna, Raigarh, Raipur, Raiéen, Rewa, Satna, Sehore,
Shahdael, Shajapur, Sidhi and Surguja and the remaining three
districts belong to Rajasthan such as Bharatpur, Jalawar and

Swai Madhopur.

Iin the case of tur, there is not much difference
between the districts showigg negative correlation between
area and vield and the districts showing positive
correlation between area and yield because tur does not face
tough competition from cotton and rice in fhese states.
Therefore, tur cultivation might have continued on irrigated

land in those districts which have some irrigation base but
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not very high and the correlation between area and yield of
tur in those districts must be positive. On the other
hand, the districts where area and yield of tur have
negative correlation it ‘might be possible that tur has

cultivated on marginal land in those districts.
SUMMARY OF FINDINGS:

The variation in annual output growth rate of gram and
tur has depended upon the variation in area growth rate,
variation in yield growth rate and correlgted change in area
and vield growth rate. It has been observed that annual
growth in area and yield are responsible for instability ‘in
output in all the districts but the correlated change in
area and vield growth rate has been negative for 70 per cent
of the total districts in the case of Gram and 59 per cent
of the total districts in the case of tur during the period.
Therefore, majofity of the districts have witnessed that
vield has not been increasing‘with the increase 1in ares
under gram and tur and vice versa during the period. It has
'been "due to the fact that the cultivation of gram and tur
have taken place in relative dry land or marginal lands in
those districts. If there is addition in marginal land
under these crops then there is no possibility of incfease
in yield level. On the other hand, the correlated change in

area and yield growth rate has been positive for 41 per cent
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of the total districts in the case of tur and 30 per cent of
the total districts in the case of Gram which has shown that
between gram and tur, tur as compare with gram has
cultivated on more irrigated land. Therefore, the districts
which have correlation between area and yield positive are

more in case of tur if one compare in percentage to total.

It has been observed that the instability in area is
lower than in vield for most of the years for both the'

crops gram and tur.
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Table 5.1: Decomposition of Instability in Anmal Growth Rates of
Gram output during 1963 to 1984

& anm:'l output area o yielz ° , changoain B
growth rate grovih rate growth rate  Area and ylels
1963 11,411 | o 624 9.099 o e24312
1964 9.705 4,206 = 8.620 «3.122
1965  5.498 2.607 3.56+ -0.673
1966  4.9% 7.23 2.576 2,795
1967 3.37 04767 k.32 -1. 947
1968 2.289 1.497 . 1.%09 «0.617
1969  2.117 1.687 1.408 0,978
1970 3.363 1,181 2.316 0afd
1971 1.515 RN 1,126 <1.086%\
1972 1.2+ 0.939 0.923 0,598
1973 bo348 1.208 1.825 1.315
1974 1.766 1.256 - 0.751 0,241
1975  14.099 1473 1.722 0.905
1976 2.667 0,686 o 1.998 -0,018
1977 1.657 0.323 1.08 0.249
1978 1.620 0.4%49 1.186 0,014
1979  2.645 2462 2,012 -1.829
1980 3.452 T 1.929 0.856 0.667
1981 6,207 1.211 o0k 0.892
1982 3.310 1.180 2,762 0,632
1983 7.225 2.373 1.987 2.865
1984 1.322 17 346 -3.599
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Table 5.2 : Decomposition of Instability in Anmual Growth Rates of
Gram output during 1963 to 198k,

Variation Variation Variation Correlated change
District in anmal in area in yield in area and yield
;m:gte i:z:th growth rate growth rate
1. Ambala(Haryana) 9.5%2 2.592 6.113 0.837
2. Gurgao (-do-) 6.793 2.929 2.682 1.181
3. Karnal (-do.) 9.969 3.386 5.298 1.285
}, Mahindergarh (-do-) 9.576 3.470 4.303 1.803
5. Chhatarpur(M.P.)  1.129 0,069 0,886 0.176
6. Detia (-d0-) 2,109 - 0.298 1.296 0.516
7. Devas (-do.) 1,300 0.53% 0.39%% 0,372
8. Dhar (do.) 2.389) 0.551 1.579 0.259
9. East Nimar (-do.) 1.784 0,949 0,487 0.348
10, Narsimhpur( do) 2.001 0. 142 1.619 0.240
11.Raipur (.do.) 2.119 0.588 0.871 0. 661
12.Ratlam (-do-) 1.313 0.685 0.479 0.148
13.8hahdol (-do.) 2.11% 0.675 1,009 0,429
"~ 1. Ajmer{Rajasthan) 51.758 4,319 47.055 0,384
15.Alvar (~do-) 18.975 3.998 14,282 0.299
16.Bharatpur (-do-)  25.217 6¢397 74356 11.46+
17.Bundai (-do-) 14,561 1.81% 7475 5.273
18.Chittorgarh(-do-)  6.219 2.608 2.156 1.45%
19.Kotah (-do-) 12.142 10,947 0754 Ol
20.Swai Madhopur{-do.) 4.271 2.162 - 2.049 0.059
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Table 5.3t Decomposition of Instability in Anmual Growth-Rates of Gram
Output During 1963 to 1984,

District

1. Hissar(Harayana)
2. Jind (-do-)

3. Rohtak (-dc.)

k. Balagat (M.P.)_

5. Bastar (-do.)

6. Betul (-do.)

7. Bnind (.do.)

8. Bilaspur (-do.)
9. Chhindwasa (-does)
10. Demoh (-do.)

11. Durga (-do.)

12. Guna (~do.)

13. Gvalior (-do.)
,'”11&. Hoshangabad(-do-)
15. Indore(.do-)
16.Jabalpur{-do-)
17. Jhabua (=do-)
18. Mandsaur{.-do-)
19. Mandla (-do-)
20. Morena (-do-
21. Panna (-do=)
22. Raigarh(-do-)
23. Raisep (-do-)

1.085

Variation Variastion Variation Correlated change
in anmal 1in aresa in yielad in area and yield
output grovwth growth growth rate
rate

4, 361 1.358 3.549 -0, 547
54495 1.285 %,907 -0.696
3.780 1.11% 3.089 -0, k22
1.497 10,323 10.696 «19.522
1.#50 0.736 0.762 -0,048
0,907 0.293 0.771 ~0.157
1.299 0.06% 1.336 -0.101
O.413 0,1€7 0,342 0,097
1.789 0,107 - 1.971 -0,288
2.859 0.997 3.266 -1.405
2.507 0.567 1.959 ~0.019
2.165 0.483 1.85% -0.172
2,684 0. 146 2.805 -0.267
0.792 0.115 0.758 -0,079
0.704% 0.396 0.407 0,099
2.097 0.09% 2.3 . D439
10141 18,147  6.112 -13.818

- 3.730 44947 2.845 4,063
1.177 0.455 0.799 -0.077
1.745 0.430 1.557 -0,242
1.397 1,147 1.212 -0,962
0.529 0.242 0.289 -0.002

0.113 1.299 -0, 327
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Contd. e Table 50 3

2k,
25.
26.
27.
28.
29.
30.
31.

) 2.

L3,

L5,
46,

Rajgarh(M.P.) 2.151
Rewa (-do.) 1.898
Sagar (do) 1.280
Satna (do) 1.495
Sehore (do) 1.611
Seoni(do) 1.068
Shajapur(do) 0.883
Shivpuri (do) 14321
§1dhi (do) 1.581
Surguja (do) 3.263
Tikamgarh(dp) 0.652
Ujjain (do) 1.240
Vidishs (do) 0.969
West Nimar(do) 6. 661
Banswara(Radasfhan)?.B?k
Bhilwara(do) 15.412
Dungarpur{(do) 12.247
Ganganagar{do) 21.164
Jaipur (do) 60.388_ ,
Jalawar (do) 7151
8ikar (do) 12.511
Tonk (do) %.110
Udaipur (do) 6.119

1.113
0.6
0.819
1.169
1.011
0.059
1.098
0.242
0.112
2.171
0.512
0,774
2.778
8.009

2.925
6.260
23.479
3.064+
11.129
5.953

1,978
34521

1.482
2.933
0,825
2.059
0.8k
1.09%
0.853
1.221
1,59
1.467
1.177
0.722
2.912
2.649
13.059
18,641
8.499
2.869
6. 647
2,129
6. 634
3.581
3.459

0, Ll
-1.679
A0.363
~1e734
0,2kl
-0.085
-1.068
0. 142
=0.124
~0.375%
-1.036
<0.256
24,720
-2.998
-15.037
-64153
2,512
~5.186

T «74322

-6.105
-0,077

-1.449

-0,861
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Tatle 5.4 : Decompositiona f Tastability 4in Annual Growth Rates. .. .
of tur gutput during 1962 to 1o,

. Year Variation 1n wvariation in variatign in correlated
annual ougput area growth yield grewth change in
growth rate  rate rate area and yield

: growkth rate
1063 2.248 0.867 2.5% -0.0%
1064 1.509 2.022 1.183 -1.69%
_ 4gbs 1.712 1.29 0.625 -0. 122
1966 2.802 0.825 * 92.449 -0.471
1967 5.506 1.162 2.414 0. 022
1068 © 9,126 1.421 1.944 -0+ 530
1959 2.0%4 1.3% 1.184 -$.055
1270 2.0%0 1.006 1.087 -0.00?
197 2,208 1.2852 1.248  -0.703
1072 1.446 0. 785 1.00¢ -0.240
1¢72 1.72¢0 0.700 | 1.464 ~0.495
1974 2.776 4.827 F.148 ~7.208
1978 5.839 2.816 . 1.942 1.024
1976 5.248 2,066  2.362 090
1077 2.200 5.012 5.105 7.917
1678 2,620 2.737 0.637 0.956
1979 9,377 . 1.068 1.084 0.221
1930 2. 150 0.8% 1.748 ~0.497
1081 0.2366 . 3.794 2.032 2,600
1082 0,897 1.591  9.307 ~1.090
1982 1.648 2,080 0. 967 -1.608
1984 2,508 1.779 2.161 -0.032
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Table 5.5 3

Decomposition of instability in anmual growth rates of Tur
output during 1963 to 198

District

1.
24
3.
k.
5.
6.
7.
8.
9.
10,
11.
12.
13.
1.
15.
16.
17.
18.
19.
20,

Bagtar (M.P.)
Bilaspur (do)
Chindwara (do)
Detia (do)
Gwalior (do)
Indore (do)
Jhabua (do)
Narsimhpur (do)
Rajgarh (do)
Ratlam (do)
Sagar (do)
Seoni (do)
Shivpuri (do)
Tikamgarh (do)
Ujjain (do)
Vidisha (do)
West Nimar{do)
Alvar (Rajasthan)
Banswara (do)
Jaipur (do)

Variation Variation Variation  Correlated change
in anmal in area in yield in area and yield
output te growth g;;th growth rate
3060k~ 1,294 1.945 0,366

1.916 0,221 1.376 0,320 0 w2t
4,668 0.481 3.315 0.872 }iﬁ
4,577 0, Sels 2.985 0.648

%.250 0.522 3.115 0.61k4

3.038 0.761 2.130 0.146

4,205 0.582 3ol43 0.179

2.748 0.665 1.363 0.720

5.332 1.610 2.208 1.51%

2.093 0.927 1.055 0,110

3,046 0.699  2.200 0,148

4.289 0.578 2.862 0.848

4,064+ 1.256 2.229 0,580

6. 656 3.849 1434 1.373

2.701 0.772 1.539 0.390

60336 2.479 1.909 1.947

4.855 0.078 %498 0.309

35.768 21.235 9.967 4.566

9.736 4e752 4,179 0.805

1%.616 5.842 5.968 2.80%
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Table 5.6 ¢+ Decomposition of Instability in ’nnual Growth Rates of Tur
: Output During 1962 to 1¢34. :

Dictrict Variation 1in 7ariation 1in varitation 1in

annual output area growth yield growth gg;ggéztig area
growvth rate rate rate and yield
A graowth raké

1. Balegat (M.P.) 1.876 0.066 1.880 ~0.069
2. Betul (do) 2.095 0.058 2,009 -C.028
3. Bnind  {(do) 1.124 0.316 1.416 ~0.597
4. Chnatarsur (do) 0,177 0.277 1. 956 -0+ 155

5. Demoh (ds) 2.975 0.816 ‘ 2« 740 -0.9282
6. Dewag (do) 1.587 0.42% : 1.402 -0« 251

7. Dhar (do) 2.7M 0.158 o, M5 ~0.209
8. Durga (do) - 2.786 1.616 2.675 -0.508
o, Fact Nimar (do) 2.015 17.202 90.545 -75.722
10.Guna (o) . 2.9221 ' '1.521 - 2,049 -0« 3592

11. Hochangabad (do) 1.448 - 0.787 1.260 ~0.609
12. Jabvalpur {do) 1. 240 0.225 1.662 -0.045
12. Mandsarur (do% 1.807 ©0.860 1.408 -0.560
14. Mandla {do) 2,272 0.508 1,041 -0.179
15. lorena (do) 2,366 0.507 o, 928 04170
16. Panna (do) 2.570 1.859 4.199 ~2.479
17. Raigarn (do) 0.682 0.121 0.786 -0.235
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Raipur (do)

18. 1.7°3 0.226 1.880 ~0+ 283
19 Raisen (do) 0,245 2.892 2.185 -2.822
20. Fewa (do) 2.697 0,283 2. 700 ~0.206
21. Satna (do) 2,121 0.656 2.511 ~1.037
22+ Sehore (dn) 04770 0.507 0e729 -0.485
23. Shahdol (do) o112 0.252 7,553 ~0.695
o4. Stajapur {M.P.) 4.7 91 0.472 1.275 -0.296
25. Sidni (do) 4.4 75 0.284 44570 -0.379
26+ Surguja (do) 1. 105 977 0+83% -0.008
27. Bharatpur {Raj) 12.6M 2.620 12.017 -2,.852
28. &alawar (do) | 24952 24700 1.292 -1.149
2% Swal ladhopur (do) ©.113 5.483 8.661 ~5.035
.
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CHAPTER VI

SUMMARY AND CONCLUSION:

Pulsés not only play a role of cheap protein supplier
in the absence of.animal prateins for majority of the
population in India but also carry out a much important task
of  fertility maintenance by supplying nitrogen to the soil
through symbiosis in a croping sequence. Even then, the
production of pulses has declined during 1960-61 to 1984-85.
This decline in pulses production coupled with high rate of
population lead to decline in daily per capita availability
of pulses. It> has been noted that daily per capita
availability of pulﬁes in India is muchlower +than the
minimum required quantity of pulses. The daily per capita
availability of pulses have been declining continuously
which will lead to a serious imbalance in Indian diet
especially for poor masses and non-vegetarians. But the
growth in production of foodgrains has been marginally
higher than growth in population. This growth- in éroduotion
of foodgrains due to the substantial growth in superior
cereals viz. wheat and rice because of’green revolution in

the mid-sixties.

The objective of the study was examine the growth

pattern of area, production and vield of gram and tur
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pulses in different districts and analyse the interdistrict
variations in growth of area, production and yield of gram
and tur pulses. Fuarther, an attempt was made to study the
interdistrict variations of acceleration and deceleration in
growth rate of area, production and vield and
lastly,attention was given to examine the growth pattern of
production by decomposing it into growth of vield and area

under gram and tur during the period from 1960-61 to 1984-

856. The important findings of the study are discussed
below:
6.1 The area under gram and total pulses in Haryana has

declined due to sharp increase in irrigation-base during the
period. Because of.the expansion of the irrigation base,
area under gram (the major pulse crop in the state) has been
shifted to wheat cultivation since total per acre yield of
wheat is much higher +than that of gram. It is,
thus, observed tﬁat increase in area under wheat at a high
rate caused sharp decline in area under gram crop during the
period as béth the crop are grown in this state in the rabi
season. Therefore,.it can be said that gram crop has lost

its area to wheat in the sﬁate of Haryana.

6.2 In Rajasthan, area under gram has increased and. area

under tur has almost remained constant during the period.
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There was no decline in area under the two crops in the
state which may be due to low irrigation base of the state.
In the absence of irrigation facilities and only pulses <can
assure some vyield in the dry regions and the superior
cereals cannot compete with the pulses, A few districts
have shown decline in area under gram mainly due to the fact
that the percentage of area irrigated in these of districts
was more than 20 per cent of the gross cropped area. As a
result, HYV of cereals have been replacing pulses in these

districts.

6.3 In M.P., it has been observed that gram has lost its
area to other rabi pulses in those districts where share of
area under gram was very high. With the increase in
irrigation base of these districts total area under- pulses
have shown an increase but the percentage of area under grém
has shown a decline during the period which may be due to
ﬁhe fact that a major portion of the increased area 'might
‘have been diverted to other pulses.

6.4 It is found that in M.P., the districts which Showéd
five per cent or more area under tur to total area under
pulses during early sixties did not show an increase in area
under this 'crop. Area under tur in these districts has

remained constant or declined during the period.
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6.5 It has been observed that the production of gram and
tur crops mainly depend upon the area under these crops
because - growth rates in proaduction of these crops are very.
near to growth rates in area under these crops. It has also
been noted that growth raﬁe in vield of gram and tur in
selected districts has been much lower than growth rate in
area under these crops. It is true that gram and tur are
grown in relative dry land in India where new agricultural
technology and HYV are@%ppropriate. Therefore, there is no
scope for increasing yield of gram and +tur Thus, +the
production of gram and tur has mainly depended upon area

under these crops.

6.6 In Haryana, the production of gram has declined mainly
due to decline in area under this crop but the vyield per

hectare of gram has remained constant during the period.

6.7 The production of gram has not declined due to decline
in yield among the selected disiricts of the states because
remaining- land under gram give the same yield without the
use of irrigation,fertilizer and HYV of seeds. On the other
hand, +there 1is only one district namely Swai Madhopur in
Rajasthan which has shoﬁn that the production of tur  has

declined mainly due to decline in yield per hectare. It

might be possible that irrigated land under tur had shifted



to rice or cotton and marginal land has remained under the
cultivation of tur in this district. As a result, yield has
declined which leads to a decline in production of tur in

this district.

6.8 There are some districts in M.P. and Rajasthan which
have shown that the production of gram and tur has increased
due to increase in vield only. It is a fact that during
early sixties yield level of these pulses was very low and
it has increased during the ©period because of some
improvement in irrigated area under these crops. Therefore,

the production has increased due to increase in yield.

6.9 In M.P. and Rajasthan, the number of districts showing
negative growth rate in production of gram and tur was very

small.

6.10 It has béen observed that area, production and yield of
gram and- tur have not been increasing at increasing rate
. over 'the period and there are no district where Mthese are
declining at declining rate. It has also been noted that
there are not many districts which have shown negative
growth in area, production and yield of gram and tur. | The

rroduction of both the crops have shown increase in half of -

the districts which have been selected for study. . It has
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been due to the fact that majority of the disricts show
increase in area under these crops. Yield of gram and tur
crops did not show increase except eighteen districts for
gram and thirteen districts for tur crop. More than half of
the total districts have shown stagnancy in yield of gram
and tur during the period. It may Abe due to non-
availability of HYV of gram and tur, unce;tain rainfall,
negligible use of pesticides and insecticides for the

control of pests limited use of fertilizer for both the

crops and improper management by the farmers.

-6.1i Area under tur crop has increased in 64 per cent of_the
total selected districts while the area under gram has
increased in 43 per cent of the selected diétricts. It may
be because tur crop faces less competition from HYY of rice
and cotton in kharif season as compared to gram which 1is

facing tough competition from wheat during rabi season.

f.12 It has been observed that instability in area under

gram aund tur has lower than instability in yield of these

crops.
6.13 The variation in annual output growth rate of gram and

tur has depended upon the variation in growth of aresa,

production and correlated change in area and yield. The
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variation in growth of area and vield ﬂave turned positive
in all the districts under consideration but the variation

in correlated growth in area and vield has been negative for
70 per cent of the total districts in the case of gram and
58 per cent of the total districts in the case of tur crop.
It may be due to the fact that the cultivation of gram and
tur have +taken place in relative dry land in those
districts. If there is addition of marginal land, the
possibility of increase in yield is very less. On the other
hand, the variation in correlated growth in area and vield
has turned possitive for 41 per cent of the total districts
in the case of tur and 30 per cent of the total districts in
the case of gram. It shows that among gram and tur, more
irrigated 1land might have been used for the cultivation of

tur Ccrop.

POLICY IMPLICATIONS:

Pulses should be grown where there is low dirrigation

facilities exist because pulses can give more vield than
1

superior cereals with low irrigation and small doses of

fertilizer. On the other hand, superior <ereals have

required intensive irrigation facilties.

There is need to increase the production of ©pulses

because the increase in production of pulses will fulfil two
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purposes. The first and very important one ié that it will
reduce the nutritional imbalance in Indian diet and
secondly, it will increase the overall production in the
rainfed agriculture.” For increaging the production of
pulses, there 1is need to undertake <certain appropriate
measures such as introduction of HYV of all types of pulses.
It has been seen that there is a considerable improve?ents
in the production of moong recently because of introduétion
of new varieties. It should be ektended to other +types of

pulses also.

The p;oduction of pulses had been severely affected by
pests and diseases in the past because pulses are grown in
dry regions and the farmers in those regions are unable to
bear the caost of insecticide and pesticides. Therefore,
there 1is need to provide credit to the farmers which can
enable them to purchase thaese inputs‘and control pes£ and

diseases.

There is need to improve storage facility <for pulses
which should be cheap and wi%hiﬁ.the reach of an average
farmer because inadequate facilties to store pulses affected
{heir use and caused their cultivation less profitable.
Insect and rodent infestation and mold growth during post-
harvest handling and inadequaie storage and distribution

facilities have caused substantial losses to pulses both

136



qualitatively and quantitatively. A combination of
fumigation and pest-proofing of bags has reportedly

preserved seed in sound condition for about six months.

Like the cereals, there is need of support prices of
pulses. The fixation of prices will eliminate the
unceftainty of prices during the harvesting season. ‘This
measure can encourage the farmers to grow more pulses in the

states like M.P. and Rajasthan.

There 1is need to increase irrigation along with
drainage system in pulse growing states because it has been
seen that pulses production has been severely affectea by
droughts and non-seasonal rainfall in major pulse growing
states. If some irrigation facilities are made available
through the stored or collected water of rainfall, droughts
can not affecﬁ the production of pulses and adeguate
drainage system will never allow it to destroy any crop by

high rainfall.

Special emphasis should be given to introduce those
varieties of pulses which would be highly appropriate in
water logging areas. Two +types of HBYV of pulseé are
reauired in India. One would be appropria£e in dry land or

low irrigated land and second should be highly responsive to



the availability of more favourable conditions of higher

rainfall or irrigation at least under available technology.

It is necessary to grow pulses in non-traditional areas
s0 that they should not face competition from the major
cereal crops and attempts should be made to fit oulﬁivation
of pulses into an intensive crop rotation inA majorf pulse
growing states. The short duration high yvielding varieties.
Which can be grown in any season can increase production of
pulses because in highly irrigated areas, the farmers can
grow pulses between two commercial crops. For example, there

is time between wheat harvesting and growing season of rice,

Thus, it can be said that pulses occupy an important
place in the Indian diet. A wide variety of pulses are
available and acceptable to all sections of the people.
They are rich in proteins, and serve as a low-cost foqd to
meet protein needs of a large section of the people in this
country. Animal protein has become a luxury article of food
these days. Therefore, the Govt should come forward w?th an
appropriate strategy consistent with all these suggestions
and make sincere efforts to increase the productivity of the

important crop that acts a major supplier of protein to the

poor masses of the country.
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