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A GEOGRAPHICAL ANALYSIS OF THE CALORIES AVAILABLE
FROM DIFFERENT CROPS IN MADHYA PRADESH

P. D. Tiwari, Sagar

ABSTRACT : A Geographical analyeis of calories for different crops in M. P. has been

made,

INTRODUCTION

The problem which India faces today is
the increasing pressure of population on
the limited resources of agricultural land
and it is very acute. To get a clear insight
of the balanced and integrated economic
development of an area in an agrarian
country like India, it is highly essential to
analyse critically the available calories and
correlative view of the agricultural produc-
tion, so that the surplus/deficit on district
level, with. a view to having a sound and
proper planning for the future.

The main objectives of the present study
are
(i) to analyse the item-wise share of
calories
(ii) to anslyse the caloric availability of
the area and

(ii1) to classify the districts into deficit/
surplus categories.

The result of the study can be of considerable
significance for incrcasing food production
and reducing under-nutrition and mal-
nutrition,

Madhya Pradesh ( 18°0'-26°30’ N. and
74°0" - 84°30’ E.) is the largest among the
Indian states. It comprises an area of
443411 km? and a population of 52138467
persons. [t is girdled by seven other states
and may rightly be called as the heart of
India. The north-central part of the Deccan
Tableland comprising of Malwa, Madhya

Bharat, Bundelkband and Beghelkhand
Plateaus. Dandkaranya or Bastar, the Satpura
range and the Chambal Normada and
Mabanadi Valleys fall within its boundries.

METHODOLOGY

On the basis of the total produce available
for comsumption and the total population
dependent on this produce, Food Balance
sheats have been prepared of cach district in
order to assess the per capita food produ-
ction aveilebility and caloric availability in
the area under study. All major crops have
been included but most of the vegetables,
fruits, and animal products are conspicuous
for their absence and no data were available
for them. The district-wise food for
consumption has been included after
deducting 16.8 per cent (for seed, feed,
wastage and other extraction) out of the
total agricultural produce. The remaining
district-wise figure of production in tonnes
has been converted into calories and
divided by

(@) the total number of days in a year,
and

(b) the total district-wise population
for 1981,

The production data are also based on the
crop year 1980-8l. On the basis of per
canita daily consumption, district-wise defi-
cit/surplus calories have been calculated.
Finally, all the district have been grouped
under the different deficit,surplus categories.
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CALORIC AVAILABILITY FROM
DIF. ERENT CROPS

The analysis of calories available from each
crop is essential to understand the pattern
of food supply. The positional share of
each crop in total availability of calories of
the area is relative to their areal coverage and
per hectare production. The share of
different crops in the total calories available
in the area is mentioned in fig. 1 to 5.

Almost more than half of the total
available calories ( 56.97 per cent) are pro-
vided by the rice and wheat only. While
grading the available calories obtained from
different crops, the wheat comes first which
is followed by rice, pulses, jowar-bajra,
fruits and vegetables, millets and sugarcane
in descending order and is similar to that of
crop rankings ( Table I).

WHEAT

Wheat, the most important crop of
Madhya Pradesh at present, supplies more
than 30 per cent of the gross total available
calories. Among the districts of the state,
more than 20 per cent, get below 50 per cent
of their total calories from wheat. For
example, Vidisha district receives the maxi-
mum percentage ( 58.77) of calories from
wheat, whercas Bastar district gets the least
(0.68 per cent). Out of the wheat produc-
cing districts, 8(17.78 per cent) receive
below 10 per cent, 6 ( 13.33 per cent ) below
20 per cent, 9 ( 20 per cent) below 30 per
cent, 4 ( 8.89 per cent) below 40 per cent,
8 (17.78 per cent ) below 50 per cent while
10 (45 per cent) districts obtain above 50
per cent of their gross calories from this
staple (Fig. 1.1). The distribution of
districts having different caloric values of
wheat unfolds some interesting facts. Firstly,
districts receiving the maximum percentage
(50) of calories from wheat, are mostly
situated in the Bundelkhand plateau and
Madhya Bharat plateau of the state. Secon-

dly, districts situated in the Chhaattisgarh
basin obtain below 10 per cent of their total
calories from wheat,

RICE

Rice stands next to wheat in this respect
and provided about 26.15 per cent of the
total. However, certain individual district
get much higher percentage of calories from
rice than this average figure. In this connec-
tion mention may be made of district Raipur
which derives as much as 70 per cent of its
gross available calories from it. However,
there are other districts which receive the
least percentage of calories from this crop,
e.g. Ujjain, getting only 0.06 per cent of its
total calories from rice. In fact; out of the
total districts, about 18 (40 per cent)
receive less than 5 per cent of the total
calories from this crop. Districts belonging
to this category are mainly situated in the
Malwa Plateau. But in the Madhya Bharat
Plateau also (about 7 in number), their
existence cannot be ignored. Furthermore,
10 districts receive more than 50 per cent of
the calories from rice ( Fig.1.2). The
districts are mainly located in Chhattisgarh
basin, Betul Chhindwara Plateau and the
Upper Narmada Basin. This variability lies
in the nature. of the soil and rainfall. The
rice has become most important stapls for
the caloric contribution of the area, because
of its production on higher acreage and its
per hectare higher yield.

PULSES -

Pulses is the third among the important
crops, as regards the caloric availability.
About 18.68 per cent of the gross available
calories arc reccived from pulses. Out of
the total, 16 (35.55 per cent) districts
receive below 15 per cent of the calories
from this crop while 24 ( 53.33 per cent), -
districts get in between 15 to 30 per cent and
of the remaining, 2 (4.4 per cent) districts
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TABLE 1

Caloric availability from- different crops in Madhya Pradesh
(In percent)

DISTRICTS Rice |Wheat | Pulses| (il J;;vsvzjr Maize | Barley | Millets | Sugar-| Vege- ngﬁl
jra ries

Raipur o818 23] 64 13 — | — | — L4} 02] 04 215
Durg o720 20 200 16 — | — | — 330 01| 05| 1758
Rajanandgaon ..| 63.8 33 175 44 — — — i 67 3.9 0.3 | 2353
Bastar .| 8s8| 07| 40| 19! 13| 02 01| 51| 04| 04! 1988
Bilaspur .| 809| 29| mo| 14! o1| — 1.3 137 03| 05 2139
Sarguja 0737 40 6.9 4.5 0.8 04| — 8.3 0.6 0.7 | 1650
Raigarh | os17| 14 a9l 42| 17| — | — 1.5 29| 1.6 2268
Sagar | 33| 58| 267| 30{ 70| - 0.5, 07| 33| 17| 1747
Damoh | 160 433 243 33| 79| — | — 09| 29| 11| 1915
Panna 15| 449 156 69| 36| — sa| 161 60| 08| 2354
Tikamgarh .| 65| s47| 100 16| 110] — 85| 7.7 07| 23| 2423
Chhatarpur .| 13| 457| 244| 231 62| — | 150| 41| 02| 0.7 2587
Rewa o o227 s03| 118 28] 27| — 43| 44 — 0.8 | 1760
Sidhi o o223 114 163| 32| 25| 03] 222| 169 38| 20| 1700
Satna .| 1s0f 60.7) 97| 23| 20] — 68| 291 — 1.5 | 1935
Shahdol L oesol 1s| o ss| 37 14| — 21| 74| 14| 17 1546
Ujjain oos) 235 175| 84| 487 02 01| — | 01| 05 2170
Matdsour 02 22| 263) 83 345 14| 05| — 1.8 32! 1888
Ratlam A ova| 242f 309 53 297] o8| 01| 09 36| 3.0 1533
Shajapur | 1ol 245 40| 97| 487] 02| 01| — 13| 05| 2172
Morena 23] 357 140 2340 194 — 26| — 181 0.7 2605
Bhind | 44| 350 289 62| 156] — 95| — 01| 0.9 2602
Gwalior | 164 465| 36| 46 196| — 18 — 34 | 41 1614
Shivpuri | a1 405 172| 73| 22| 04| 59 08 09| 09 317
Guna | o8| 213| 201| 40] 429 04| 02 10| 05| 26 1786
Datiya 1 07| s24| 270 18] 147| 00| 24| 01| 02| 06| 258
Bhopal o] se4| 25| 26 135 01| — 02| 01| 01| 828
Vidisha | 03| s88| 263| 28| 109] 02| o1 — 02| 03| 2746
Rajgarh A 28| 5] 163 97| 490 04| 01| — 04| 17 sm
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TABLE 1— Contd.

DISTRICTS Rice | Wheat | Putses| Qi
Hosangabad ..‘ 37 52.4 | 28.5 ! 11.1
Narsingpur Loea| 2450 ser 25
Jabalpur 208 | 477 231 2.5
Indore 0| 466 197 120
Dewas ..l 08| 331 201 184
Sehore 21 s08 247 103
Raisen .. 1.2 55.1 374 4.3
Seoni 52.6 17.2 15.0 5.3
Balaghat 843 | 39 51 49
Chhindwara } 98 | 21.3° 267 10.8
Betul P126 | 417 146 113
Dhar 270 357 234 238
Mandla 450 | 258 79 8.7
Khargaon .. 5.0 28.9 17.9 . 26.6
Jhabua 1241 190 257 | 229
Khandwa 123 | 155 108 ; 7.5
AVERAGE 26.1 : 30.8 ( 18.7 l 7.2

Jowar Total
B:J'Lra Maize | Barley | Millets Scuag:g- beglz's Crailécs)‘
18 o1l 08 02| 1.6/ 1974
1.8 01 — 11| 26| 16| 2358
09| 04| — 220 01| 14 1112
31 06| — — | 43| 132 1203
08! 08| — — | 3 87 1628
7.8 : 0.4 — — ' 25| o8 29
0.1 ol - 08| 1.6 03] 3164
13 06| — 56| 06| 1.7 1933
0.1 02| — 14, 10 06 2635
561 1.8 ‘ —_ 3.1 } 8.61 124 864
811 12 — 3.7) 45| 22 1204
31 53, — o — ' 05| 53| 1778
0.1 2.1 ; — 9.3 0.3 07 1908
126 35 — | — 1.5 68 816
671 110, — | 13| 04| o8| 940
80! 02 — 05| 10| 440 1259
10.6 i j 320 1.6 ‘1 311 188 5

get between 30 to 40 per cent of the calorics
while onc ( Narsimhapur district) dcrives
above 50 per cent of the calorics from pulses
(Fig. 1.3).

JOWAR AND BAJRA

Jowar-bajra are the fourth among the
important crops, as regards the caloric
availability. As such jowar-bajra sharc is
more than 10 per cent in the gross total
available calories in the region, Surpris-
ingly, in the Malwa Platcau and western part
of the Madhya Bharat Plcatcau in certain
districts, jowar-bajra contritutcs more than
45 per cent of the total available calories
( Fig. 1.4). It is because of the fact that

this region, by and large, exceeds other
competitive food crops in acreage parti-
cularly duc to the suitability of the soil.
Relatively, lower percentage of calories from
this crop is derived in the district located in
the Chhattisgarh basin and Betul Chhindwara
Platcau. The differentiation lies in the
variation of acrcage devoted to the jowar-
bajra culture and so also to its productivity
rates in diffcrent regions. Of the total
jowar-bajra producing districts, 30 (66.67
per cent ) receive below 10 per cent, 8 (17.77
per cent ) 10 to 20 per cent, 2 ( 4.44 per cent)
20 to 30 per cent, onc below 40 per cent and
4 (8.89 pcr cent ) districts obtain in between
40 to 50 pcr cent.
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FRUITS AND VEGETABLES

It is deduced that vcgetables and fruits
have been very insignificant share in the
available calories for food. Only 2.9 per
ccnt of the total calorics arc obtained from
these crops.  Though certain districts receive
as much as 20 per cent of their calorics from
thesc crops little less than half (48.88 pcr
cent ) of the districts get below once per cent
of their calorics from these crops, and 10
( 22.22 per cent ) districts reeeive in between
1 to 2 per cent, while 4 get only 2 to 3 per
cent. Further, 3 and 6 d'stricts obtain in
between 3 to 5 per cent and above 5 per cent
of their calories from fruits and vegctables
( Fig. 1.5). The concentration of such
districts is limitcd to Malwa Platcau and the
Narmada basin only. The little contribu-
tion of fruits and vegetables in the available
gross calorics of the arca may be ascribed
to the very small acrecage devoted to their
cultivation, partly becausc of the low living
standard and partly duc to underdeveloped
transport system and storage facilitics. How-
ever, with the techno-agricultural advance-
ment, it is very much cxpected that the per
capita caloric-availability from these crops
may go up than the present meagre average
t ecause of the fact that fruits and vegetatles
arc getting incentives not only in the localitics
near the cities and markets but in the remote
rural arca also. This is doubly increased
due to improve irrigational facilities and the
changes in the taste of the people.

MILLETS

It is deduced that millets have very in-
significant share in the available calorics for
food. As such, they contribute only 3.20
per cent to the gross available calorics of the
arca. A little less than 71 per cent of the
districts derive below 3 per cent of their
calorics from millets. Further 8 (17.78
per cent) districts get between 3 to 6 per
cent, 3 (6.67 per cert) 6 to 9 per cent and
the rcmaining 2 (4.40 per cent) obtain

above 9 per cent. Districts situated in the
Malwa Platcau and the Madhya Bharat
Platcau are guite unimportant for the caloric
valucs from these crops as they all receive
below 2 per cent of the entire calories. Where-
as, thosc districts which arc situated in hilly
tract areas of the state becar some importance
as they get in between 6 to 9 per cent of the
whole calorics from millets. Moreover, in
certain districts, the caloric percentage from
millets reaches as much as 16 pcr cent
( Sidhi district ).

SUGARCANE

Sugarcanc is quitc insignificant as rcgards
the caloric availability in the rcgion. It
shares only 1.64 per cent in the total available
calories. The Malwa Plateau, the Narmada
Valley and thc Madhya Bharat Platcau
receive higher caloric percentage from this
crop. The availability varics from 0 per
cent ( Satna district) to 8.50 ( Chhindwara
district ). Out of the total, 26 ( 57.80 per
cent ) districts reccive less than 1 per cent
of their gross calories from sugarcane. Of
the remaining 11 ( 24.40 per cent ) districts
get betwaen 1 to 3 per cent of the calories
while the rest 17.80 per cent district
derive above 3 per cent of the calories
from th's crop. The higher availability of
the sugarcane calories from the Malwa
Plateau, the Madhya Bharat Plateau and
the Narmada basin may be accounted to
the higher acreage devoted to the sugarcane
culture and to the good fertile soil assisted by
the developed irrigational complex.

AVAILABILITY OF CALORIES

About 70.82 per ccnt of the calories
availability is supplied by cereals. Pulses
contribute almost 18.68 per cent calories
of the study region. On the average the per
capita daily availability of 1885 calorics is a
less than the recommended allowances, i.c.
2400 calorics. But it is not uniform in
all the districts. The maximum calories
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availability has been reported in Raisen
district i.e. 3164 per capita per day and the
minimum in the Khargaon district ( 816).
A further analysis indicates that about 24.4
per cent of the total districts are getting less
than 1600 calories, nearly 55.5 per cent are
getting between 1600-2400 calories and
about 20.1 per cent of the districts are getting
above 2400 calories.

SPATIAL DIMENSION OF THE
CALORIC AVAILABILITY

To achieve a proper and true perspective
of the caloric position in all the districts,
it is highly essential to analyse the per capita
daily available calories from different items,
so that a final balance sheet may be prepared,
For convenience, the index of deficit/
surplus has been calculated and the district
have been classified into different groups.
Six groups are made exhibiting medium
surplus, low surplus, low deficit, medium
deficit, high deficit and very high deficit
( Fig. 1.6).

MEDIUM SURPLUS

Two ( 4.44 per cent ) districts are included
under this head, which report a surplus of
calories by more than 10 per cent and are
found in Madhya Bharat Plateau. The
moderate surplus in these districts is very
much related to the high areal coverage and
good production of wheat and pulses per
hectare. Moreover, this is adequately
supported by good quality of soil and ferti-
lizers. The caloric availability is quite large,
because of smaller degree of population
concentration and Suri)lus production of
foodstuffs. Proportion of net sown area in
this region is very high, intensity of irrigation
and double cropped area is moderate.
Consequently, the high caloric avatlability in
these areas is associated with the small size
of population, more food production and
more agricultural development.

LOW SURPLUS

About 11 per cent districts supporting 9.67
per cent population of the state recorded
low surplus availability of calorics, They
include thc Morena, Bhind, Balaghat,
Tikamgarh and Chhatarpur districts The
Bhind Morena Plateau yielded higher food
production in combination with large popu-
lation The Bundelkhand Upland occupies
Tikamgarh and Chhatarpur districts of the
state. The Chhatarpur Upland registered
medum food production but smaller popu-
lation s’ze. As a whole this is one of the
most devcloped parts of the state in terms of
agriculture.

LOW DEFICIT

This category is composed of cight dis-
tricts out of fourtyfive, about 11.06 per cent
population of the statc and extend in four
compact areas

(i) Chhatticgarh basin in the mid cast,

(ii) the Bundelkhand Upland in the
east and north-east,

(iii) the Malwa Plateau ir the central
part, and

(iv) some part of the central Narmada
basin.

They are scattered throughout the area and
show a deficit in calories by 10 percent only.

MEDIUM DEFICIT

In this category seven ( 15.50 per cent)
districts are included which exhibit the deficit
of 10 to 20 per cent.  They include the
Raipur, Bastar, Bilaspur, Seoni, Hosanga-
bad and Satna districts. These districts
seem to have been distributed throughout
the area but are mainly clustered in Chhattis-
garh basin. The rice growing tribal Dnad-
karanya in the extreme southern part of the
state, lower availability. It is assoctated
with very low proportion of cultivated arca
(only 19 per cent ) and very high proportion
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of forested area ( 64 per cent). Arca under
double cropping, irrigation, high vyiclding
varities and use of fertilizers is very .low.
Thesc conditions resulted in lower food
production and the level of caloric availabi-
lity is consequently low. In this category
also, the conditions are similar to those
mentioned above. The higher density of
population has done morc damage than the
low yicld.

HIGH DEFICIT

In this category, one fifth (20 per cont)
of all the discrticts are included within this
category which are deficit in calories by
below 30 per cent. They include Durg,
Sagar, Damoh, Rewa, Sidhi{, Mandsour,
Guna, Dhar and Mandla which arc scen
scattered throughout the arca. These arcas
are those parts of the state where net sown
area is moderate and the area under double
cropping is small.

VERY HIGH DEFICIT

Districts having very high deficit calories
are 14 (31.11 per cent) in number and
supporting about 32 per cent population of
the state recorded very high deficit avail-
ability of calories. The extent over the Betul
Chhindwara Platecau, the Malwa Plateau, the
Narmada Basin, The entire Betul Chhind-
wara Platean and western tribal zone of the
Narmada basin recorded very high deficit
availability of calories. The proportion of
cultivated land and double cropped area is
very low. On the other hand, size of the
population is large. These conditions result
in the lower availability of calories. The
cotton growing areas of the Malwa Plateau
also recorded very lower availability region
mainly due to commercial crop and non-
food crop production. This extremely high
deficit is primarily due to the low per
’capita available land. However, it is also
noticed that districts having higher popu-

lation density have got higher deficit.
Besides, the morc urbamised parts of the
state signify lower lcvel of calorie availability.
Thus it can be sa‘d at the very outset that the
deficit is caused more by the high population
pressure than the poor production.

CONCLUSIONS

For the efficient use and planning of food
resources in the India, numerous states/
regions mneed carefull investigation on the
extent of the regional pattcrn of surplus and
deficit food production. This will help in
deducing a sound and proper harmonious
planning in the futurc. The arca under
study reccives on an avcrage, 1882 calories
per day percapita consumption. The caloric
contribution of different crops in the area
is relative to their total areal coverage and
per hectars yicld. Wheat, rice, pulses,
jowar-bajra, Oil-seeds, vegetables and fruits,
millets and  sugarcane contribute 30.82,
26.15, 18.68, 10.65; 7.23, 3.07, 2.31 and 1.64
per cent respectively of the gross available
calories. The picture 2merges that the state
is deficient in total calories by 22.58 per

cent.

In order to obtain a harmonious -and
proper planning pattern of the state and
more so to get a surplus in the required
calories, a drastic change in the existing
cropping is a necessity. Need of new
devices to incrcase the per hectare yield is
also essential. Therc are many ways of
increasing the agricultural production and
thereby raising the nutritional level of the
study region such as .

(i) by suitable change in the croppin
pattern,

(1i) by increasing the crop yields,

(iii) extending the areca under crop,

(iv) by reducing losses

(v) by nutritional education program-
mes etc. '
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