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RAINFALL AND CROPPING PATTERNS

MADHYA PRADESH

INTRODUCTION

1.1 The bhuman population of the country is esti-
mated to rise from the 1971 Census figure of 548
million to 935 million in 2000 AD. This rise calls
for increased production. Land resources being
limited emphasis has to be placed on increasing pro-
ductivity per wumit area. Temperature and other
climatic conditions being favourable for crop pro-
duction throughout the year over most parts of the
country, it is possible to grow more than one crop
in a year provided water, the most important input,
is available. In some parts of the country, the
rainy season is long enough to provide scope for
double cropping. This potential is yet to be fully
exploited. There is scope for increasing irrigation re-
sources in the country, but our estimates show that the
area under irrigation is not expected to be more than
42 per cent of the total cropped area even in 2000
AD as against 22 per cent in 1970-71. Therefore,
judicious utilisation of direct rainfall and irrigation
water, singly and in combination, will have to  be
thought of for increasing production.

1.2 Farming technology has so advanced that it is
possible to increase crop yields even under rainfed con-~
ditions, but the choice of crops would have to depend
upon the amount and distribution of the prevailing rain-
fall, Additionally, it will be necessary that the maxi-
mum possible quantity of rain water is conserved in
ponds and pools situated either within the farm area
or elsewhere, in soil profiles and underground storages
so that the same could be readily used to save crops
in times of water stress. Not only in rainfed farming
but even under irrigated conditions, one will have to
plan for the most cconomic and efficient use of water
so as to derive maximum possible benefit from rain-
fall and reduce dependence on irrigation. This necessi-

tates a close study of the existing cropping patterns
vis-a-vis rainfall patterns aimed at determining the
nature of changes needed in the former. The cropping
patterns depend primarily on the soil and climatic fac-
tors but the evolution of a cropping pattern in course
of time is the combined effect of soil, climate, food
habits and requirements and economic factors. In the
context of increasing production, it is necessary to
examine the cropping patterns from a scientific angle
and find out possible alternative patterns having higher
potential. Accordingly, the Commission undertook a
comprehensive study of the rainfall and cropping pat-
terns of the country using taluk or tehsil as vnit of
area. It covered several other relevant factors such as
orography, land use data, human and livestock popu-
lations, soil and climate, the object being to make,
as far as possible, an integrated asscssment,

1.3 Chapter 14 on Rainfall and Cropping Patterns
of the Commission’s Report presents a consolidated
account of the data collected together with analysis
of their inter-relationships on all-India basis. In this
analysis the Commission has been greatly benefited by
the discussions with the concerned officers of State
Governments. It was realised that by condcnsing
the vast amount of information collected from each
State into the small space of a chapter, many impor-
tant and peculiar features of individual States were
likely to be missed and hence the data and analysis

of 'cach State have presented in separate
volumes. The manner of presentation is similar to
Chapter 14. It has also been considered desirable to

include in each State volume the methodology and
suggestions for future cropping patterns, which are
pratically the same as given in Chapter 14.

2 METHODOLOGY

2.1 The chief features of the study are (a) use of
taluk or tehsil as unit of area for all basic data and
analysis; (b) introduction of coded numerical forms
to express patterns of distribution of monthly rainfall
throughout the year, crops and livestock; (¢) inclu~
sion of information on orography, temperature, evapo-
transpiration, rainfall, soil, irrigation, land use,
human and livestock populations and yield perform-
ance of crops, all of which influence in different ways
and degrees the cropping patterns of a place and
(d) presentation of coded information on rainfall,
crops and livestock on I : 1 million scale maps.

Rainfall Patterns

2.2 A major feature of Indian rainfall is that the
southwest monsoon season (June to September)
accounts for 70 to 95 per cent of the annual rainfall
throughout the country except in the south cast
peninsula and Kashmir and adjoining hill arcas. The
monsoon as well as the annual rainfall show large
fluctuations from year to year but, as stated in Chapter
13 on Climate and Agriculture, there is no significant



evidence of any trend or periodicity in either of them.
Considered in relation to crop production, the total
annual or seasonal rainfall does not have much signi-
ficance and what is important is its distribution during
the period of growth of different crops. A relevant
question, therefore, is whether rainfall should be
examined on a weekly, fortnightly or monthly basis,
The coefficient of variation (CV) of monthly rainfall
15 as high as 40-50 per cent even in the rainiest month
of July over most of the central, northern and eastern
India, In the south excluding the west coast, CV is
higher and varies from 60 to 100 per cent. The vari-
ability of weekly or fortnightly rainfall being still
greater, makes the use of ecither of them undependable
as indicators of rainfall distribution. For a macro-study
like the prescnt, monthly rainfall data which are more
dependable and also the most convenient to handle
have been used.

2.3 In order to relate crop production with rainfail,
certain norms have to be assumed depending on the
duration of the crops and their water requirements,
On the basis of available information and the fact that
mosi crops mature in about 90 days, the foilowing
broad norms have been drawn up :—

(1) Rainfall greater than 30 cm per month
(cm pm) for at least three consecutive
months would be suitable for a crop like
paddy whose water need is very high.

(ii) 20-30 cm pm for not less than three conse-

cutive months would be suitable for crops

whose water need is high but less than that
of paddy, for cxample, maize and black
gram.

(i) 10-20 c¢m pm for at lcast three consecutive

months would be suitable for crops requir-

ing much less water, e.g., bajra and small
millets.

5-10 cm pm for three consecutive months
would be just sufficient for crops which have
low water requirements, c.g., moth (P.
aconitifoliusy and ephemeral grasses,

(iv)

Rainfall less than 5 em pm for three conse-
cutive months is not of much signficance
for crop production.

)

2.4 For denoting the year’s rainfall distribution
using monthly totals, a convenient code in letter sym-
bols with numerical subscripts explained below, has
been evolved. The letters A to E in Table 1 indi-
cate the ranges of monthly rainfall and the subscripts
to these refer to the number of months having these
ranges of rainfall e.g. A, indicates two months with
rainfall greater than 30 cm pm. The ranges corres-
pond to those stated in the preceding paragraph.

TapLg 1
Cude for Rainfall Data

Symbol Monthly rainfall
¢m pm
A:{- i Greater than 30
B 2030
C 10—20
D* 5--10
L Less than 5

S AD examination of monthly rainfall in Uie country shows that
except for areas in the wesl coast and some  hill :tations
1 extreme north-east, normal  monthly  rainfall  scldom
exceeds 40 cm.

#inedistributions containing ranges of raintall covered by A or
Btermed briefly as A & B types amounts (ess than 10 cm are not
su sigaificant and their frequency - is generally small. To reduce
the number of combinations, D is omilted in A or B type dis-
tributions; instead E is used to denote less than 10 cm pm.
Thus B,E, would denote two months of 20—30 ¢cmy pm and two
months less than 10 ¢ pm rainfall,

The southwest monsoon months of June to Septem
ber being the principal rainy scason dominate the
rajnfall distribvtions of the country, ¥o indicate the
season’s importance, monthly rainfull distribution
during June to September is shown in brackets in the
annual pattern. ‘To the right of the bracket is the
distribution for the post-monsoon months, namely,
October to January and to the left that for the pre-
monsoon months namely, February (o May. In order
to explain how such a coded rainfall distribution
written in symbols with numerical subscripts has
to be interpreted, u hypothctical example may be
considered. Dy Ey (A: B C) C, D« in which
for cach of the three periods, the symbols are in
order of decreasing rainfall which is not necessarily
the calendar sequence, can be cxplained as under :~—

(i) D; E, represents the period February to’
May in which one month’s rainall (usually
May) is in the range of 5-10 c¢m and
the remaining three months get less than
5 cm pm.

(i) A, B, O, represents the period June to

September, in which two months (usually

July and August) get more than 30 cm pm

rainfall, onc month (September) gets 20-

30 cm and the remaining month, ie June

gets 10-20 cm.

(iii) C, Ds represents the period October to
Janvary in which October gets 10-20 cm
rainfall and the rest 5-10 cm pm.

Boundaries of Rainfall Zones

2.5 Since differences in monthly, scasonal and annual
rainfall are not large within short distances, linear
interpolation of ramfall data is permissible,  Rain-
fall data being point measurements, isolines for the
same or nearly the same typc of distribution of
monthly rainfall can, therefore, be drawn. These iso-
lines may not necessarily follow the boundaries of



taluks which are taken to be unit of area in this study
and hence for delineation of boundarics the following
procedurc has been adopted :—

(1) Where variations arc small, isolines follow
the taluk boundaries;

(ii) where variations arc large, isolines delineate
the zone boundaries; and

(ii1) any taluk, morc than threc quarters of which
lies outside of a zone is not considered a
part of that zone.

2.6 If an identical distribution is observed over two
or more adjacent taluks a pattern is said to have evol-
ved and thc arca covered by it is distinguished as a
zone and indicated suitably by a Roman numeral.
Rainfall pattcrns have been identified for the whole
country using the methodology described above, The
data used for the analysis arc thc monthly normals of
rainfall (1901 to 1950)' and the patterns and zones
are depicted on all-Indiac map which forms part of
Chapter 14 on Rainfall and Cropping Patterns of the
Commission’s Report.

Cropping Patterns

2.7 'The basic data for the study of cropping patterns
of the country arc the arcas under different crops in
each of the taluks. A large number of crops are
grown in a taluk but most of them occupy small areas,
often less than one per cent of the total cropped areas
of the taluk. With a view to limiting the number of
crops constituting a pattern only those crops —are
considered which individually occupy 10 per cent or
more of the gross cropped arca of the taluk. In this
process, several crops have to he excluded, even
though they may be otherwise important, = The
minimum limit has been fixed at 70 per cent, so that
the number of crops, which together cover at least 70
per cent of the gross cropped area, and in which none
occupics less than 10 per cent, is not large. Trial
computations have shown that in such distributions
any crop occupying more than 10 per cent area is
rarely omitted and the number of crops hardly
exceeds five. When the same distribution holds good
for two or more adjacent taluks, a pattern is obtained.

2.8 As in the case of rainfall, percentage area
coverage by crop is expressed by means of numerical
subscripts affixed to crop symbols shown in Table 2.
The list of crops given below is comprehensive and
will hold good for all the States.

TABLE 2
Crop Symbols and Area Tntervals

Crop Symbol
1 Rice ' “Pd
2 wheat w
3 owar (kharitt) JK
4 jowar (rabi) Ir
5 bajra B
6 malize M
7 ragi R
8 small millets Mt
9 barley Ba

TABLE 2 (Contd)

Crop symbol
10 Oats Oa
L gram G
12 pigeonpea (tur) T
13 pulses other than pigeonpea and gram Py
14 groundnut Gn
15 oitseeds other than groundnut O
16 cotton C
17 jute Ju
{8 other fibres Fb
19 sugarcanc S
20 potato Pt
21 vegetables A%
22 fruits | Fr
23 tapioca Ta
24 plantations L
25 fodder . P
26 chillies Ch
27 tobacco To
Area interval Subscripr
(per cent)
70 ot more 1
5070 2
30-—50 3
1030 4
less than 10 R)

The crop code contains the crop symbol apd the
appropriatc subscript. In writing crop distribution,
the first crop has always the highest area but the rest
may not necessarily follow the order of decreasing
areas. For example, crop distribution, C; Jr, My,
wicans that cotton arca is 30-50 per cent, and jowar
rabi and millets each occupies 10-30 per cent of the
grcss cropped area, the total being 70 per cent or
morc. Two or more taluks having the same distribu-
tion of crops constitutc a pattern. Cropping patterns
so derived have been indicated on maps of 1:1 million
S1ze.

Relafive Yield Incex of Crops

2.9 Besides the absolute figures, the yield of a crop
has also been expressed as per cent of all-India average
which is called Relative Yield Tndex (RYT). Relative
Yield Index values have been computed for the princi-
pal crop on the basis of (1968-69 to 1970-71)
data available in the records of the Directorate of
Economics and Statistics, Ministry of Agriculture and
Trrigation.

Livestock Patterns

2.10  The livestock patterns are relevant only insofar
as these are related to production of fodder and feeds.
As talukwisc data were not available for the livestock
Census, 1972, those of 1966 Census as published by
the States have been used. The animals considered
for livestock analysis are shown in Table 3 together
with their symbols.

1\/[_\1 sirs of rln:di'n,v T\;[thn‘nlngicm hcpértn}ént. ' Voll;lge_X“X>X»er;t~3' 1962 h



TasLe 3

Livestock Symbols
Catego_ry T e ) "’syﬁgbol
cattle :
male
(over 3 years) Cm
female
(over 3 years) Cf
young stock
(under 3 years) Cy
buffuloes :
male
(over 3 years) Bm
female
(over 3 years) Bf
young stock
(under 3 years) By
sheep S
goats G
horses, mules and ponies [5)
donkeys D
camels Ca
pigs P

The livestock patterns are expressed in coded form
in the same manner as the cropping pattern.

Soils
2.11 Soil data on a taluk basis are not available for
all the areas of the country. As such, soils have

been discussed in a general manner using the !:ra:di-
tional nomenclature in describing their characteristics.

Other Data

2.12 The sources of other data featuring in the study
are given below :
item souree
tatuk area States’ /Census Reports 1971 or
from the data furnished by the
States in their land-use returns,

Citem source

atogtaphy maps of the Survey of Indla.
and National Atias Organisation
Climatological Tables of Obser-
vatories in India, India Mecteoro-
logical Department, 1931--1960
hormals.

Scientific Report No. 136 of the
[lgglla Meteorological Department,

temperature

evapotranspiration

Census of India, 1971

basic data pertaining to land
utilisation statistics obtained
from the States and refer mostly
to 1969-70.

Presentation of Information

human population

irrigation and land
use statistics

2.13 The tables required for following the text are
given in the text itself at appropriate places, whereas
the basic data are appended as follows :

Arprennix 1 Talukwise Land Use (1969-70)

and Population Statistics, (arran-
ged according to States rainfall
zones).
Districtwise
lation 1966.
Zonewise Information on Rain-
fall. Rainy days and Cropping
Patterns,

Zonewise area under Principal
Crops.
2.14 Rainfall, cropping and livestock patterns of
each State are indicated on maps in the 1:1 million
scale and given in Appendices 5, 6 and 7 respectively.
In the case of rainfall patterns, the zonal numbers
in State maps have been given in Roman numeral and
their all-India equivalents as used in Chapter 14 of
the Comunission’s Report have been shown in three
digit "Arabic numerals within brackets.

APPENDIX 2 Livestock  Popu-

APPENDIX 3

APPENDIX 4

3 GENERAL FEATURES

3.1 The State has an area of 4.4 lakh sq km and
consists of 43 districts with an average area of about
10,000 sq km. Twenty districts have areas less than
the average. The distribution of districts according to
size is as follows :

Range of Less 5-10 10-15  15-20 2025 Above
area in than's v 3
*000 sq

kms

No. of

districts 4 16 18 2 2 1

3.2 The total number of taluks in the State is 190
and the average area of a taluk comes to a little over
2,000 sq km. Only seventy taluks have more than
the average area and the rest are below the average
size.

Elevation

3.3 Orography shows wide variations from less than
150 metres to 1,600 metres above sea level (mash)
(metres above sea level). The Bhind and Datia

districts, their neighbourhood and a small number of
scattered taluks in districts of Panna, Rewa, Sidhi,
Bastar and Khargone have a minimum elevation of
150 masl, which is the lowest for the State, In the
rest of the State, minimum elevation is 300 masl. From
the distribution of taluks according to elevation shown
below it is seen that the maximum elevation in two-
thirds of the taluks exceeds 500 masl. Those over
1,000 masl, constitute only 7 per cent and are listed
in Table 4 which gives the elevations of selected taluks
in the State. Narsimhpur, Sohagpur and Betul are
the areas at highest elevations in the State. Another
group of elevated areas is east-Surguja, Chhindwara,
Raigarh, Bilaspur and Bastar.

Maximum below 500- 750- 1000-  1250-  1500-
height 300 750 1000 1250 1500 1750

masl.

no of

taluks 64 88 28 10 2 1
% of

total 34 46 13 5 2
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Elevation of Selected Taluks of Madhya Pradesh
(uetres above sea level)

Taluk District Mini-  Maxi- Differ-
nmum  mum  ence

Chhindwara Chhindwara 450 1164 714
Amarwara " 450 1061 611
Narsimhpur Narsimhpur 600 1598 998
Betul Betul 450 1350 900
Sohagpur Hoshangabad 345 1350 1005
Pal Surguja 4350 1225 775
Ambikapur . 300 1152 852
Bharatpur ' 300 1025 726
Joshpur Raigarh 300 1035 735
Bilaspur Bilaspur 246 1057 811
Dantewara Bastar 450 1240 790
Sohagpur Shahdol 300 1127 827
Pushprajgarh 300 1027 727

3.4 The differences between the maximum and mini-
mum clevations given below in the form of a fre-
quency table indicate that Madhya Pradesh has high

Range of diff-  Less 51- 101- 201. 30l- grea- total
erence between than 100 200 300 400 ter

max. and mini- 50 than

mum heights 400
{metres)

no. of taluks 26 29 53 23 19 40 190
Population

3.5 'The population of the State according to 1971
Census is 41.65 million. This corresponds to an
average density of 94 persons per sq km which s
about half of the all-India average. The rural popu-
lation is 84 per cent of the total and in 33 of the 43
districts it is more than 80 per cent of the total popu-
lation.  Only in Gwalior and Indore rural population
is of a lower order viz. 48 and 37 per cent of the
total population. Table 5 shows the density of popu-
lation in different districts and taluks, According to
the figures given in Table 5, only 3 per cent of taluks
have a population density of 50 or less, 79 per cent

and varying clevations and constitutc a major platcau between 51 and 150, and the remaining 18 per cent
arca of the country. above 151 per squarc km. .
TABLE 5
Number of Taluks in different ranges of Population Density
I Number of Taluks in population donsity (per sq km) ranges:
District Population
density 1-50 51-100 101-150  151-200 201-250 251-300  301-500 500
(persons per
sq km)

1 2 3 4 5 6 7 8 9 10
Morena 84 2 s 2 2 — — — —
Bhind 178 — b 1 2 1 — — —
Gwalior 164 — — 2 — 1 —— — —
Datia 125 — i 2 — — —_ — —
Shivpuri 67 — 5 — — — — ~— —
Guna 7 - 5 — — ~~ - — -
Tikamgarh 123 — — 3 - — — —_ —
Chhatarpur 83 — 2 1 — — — — —
Panna 67 —— 2 i — — - —_ —
Satna 123 — 1 3 — — — — -
Rewa 156 —_ — 2 1 — — —
Shahdol 74 — 4 — — ~ — - —
Sidhi 75 — 3 — — — — — —
Mandsaur 102 — 5 1 2 -~ — —_ —
Ratlam 129 — 1 2 1 ~ — — —
Ujjain 142 — — 4 — 1 — - —
Jhabua 98 — 2 3 — —_ — —_— —
PDhar 103 — 3 2 — —_ — -— —
Indore 290 — — 2 ! - - - l
Dewas 88 —_ 3 1 1 —_ — _— —
Khargone (West Nimar) 131 — 2 4 2 —_ —_ — —
Khandwa (East Nimar) 138 —_ 1 1 — 1 — —_ —
Shajapur 110 -— 2 2 — — o —_ —
Rajgarh 105 — 2 3 — — — — —_
Vidisha 90 — 3 2 — e —_ —_— —
Sehore 116 — 4 1 _— — o 1 .
Raisen 73 — 6 1 — — — —_ —_
Hoshangabad 108 — 3 1 —_ —_ — — —_
Betul 104 — 1 2 — — — — —_
Sagar 128 —_ — 3 1 - - — -

2—7171Agri/76
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TABLE 5 (Contd)

e R ‘- e i‘u e g g g e T I
Damoh 109 — 1 1 — —— — — —
Jabalpur 182 — — 3 — — — 1 —
Narsimhapur 116 —_ —_ 2 — — — — —
Mandla 106 — 1 2 — — — — —
Chhindwara 98 — i 2 — - - - —
Seoni 101 — 1 1 —_ — —_ _ —
Balaghat 148 — 1 — 1 1 - — —
Surguja 73 2 3 2 — — —_ —_ —
Bilaspur 95 — 1 —_ 3 1 — — —
Raigarh 126 -— 1 2 — 2 -— — —
Durg 158 — -— 4 1 1 —_ —_ —
Raipur 173 — 1 — 3 — 1 — —
Rastar 72 1 4 3 — —_ — —_ —
State 94 5 75 74 21 10 1 2 1
Percentage of Taluks in different
population density ranges 3 40 39 5 1 05

Land Use

3.6 Forests account for 33 per cent of the area in
the State and 10 per cent land is not available for
cultivation. Permanent pastures and other grazing
lands occupy 7 per cent while 4 per cent constitute

Districtwise . Land

fallow lands. Net sown area is only 41.5 per cent
while area sown morc than once is 5 per cent. There
are marked variations in land use pattern at the
District level. Districtwise land use patterns  are
given in Table 6 below :

TABLE 6
Use Statistics-—1969-70

MADHYA PRADESH

Geographical Forest

(Percent of total reporting area)

Not Permanent Land Culturable Fallow Net
District area available pastares under waste  lands area
(sq km) for culti- misc. trees, sown
vation crops and
groves
1 2 3 4 5 6 7 8 9
Raipur 21251 383 64 6-7 — 3-0 34 422
Durg 19670 25-6 76 7-3 - 17 4-6 532
Bastar 39060 674 46 6-0 — 1-3 27 180
Bilaspur 199035 4046 68 68 — 1-8 30 410
Raigarh 12910 3.1 140 83 — 1-4 5-2 390
Surguja 22337 547 56 69 27 1-8 4-0 243
Jabalpur 10164 17-0 122 11-0 04 6-3 66 46 -5
Balaghat 9245 549 59 4-1 0-3 26 2-4 29-8
Chhindwara 11824 384 79 4-5 01 33 5-5 403
Sagar 10246 287 55 10-R 0-1 36 16 49 -7
Narsinghpur 5138 266 4-6 93 0-4 3-8 26 5247
Seoni 8752 37-0 4-9 4-8 0-1 36 74 422
Damoh 7301 373 72 9.8 05 56 19 377
Mandla 13257 441 §:2 36 e 3.1 96 314
Rewa 6315 10-6 15-8 5-4 0-3 30 7-8 571
Sidhi 10532 41 -6 18-2 — — 4-1 547 304
Satna 7495 182 189 36 1-3 7-8 48 454
Panna 7122 34-7 184 1-8 — 111 51 289
Chattarpur 8690 10-2 173 6-2 — 20-8 27 248
Teekamgarh 5047 130 143 152 — 10-2 47 426
Shahdol 14028 35-5 10-8 36 0-2 77 9-4 32-8
Indore 3910 13-6 76 10-1 16 0-7 66-3
Ratlam 4859 76 -0 10-9 — 9-3 14 60-3
Ujjain 6081 0-7 74 1247 — 37 10 746
Mandsaur 9726 17-2 20-3 8-1 -— 4-7 05 49 -8
Dewas 7014 313 62 2-5 — 17 0-8
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4 5 6 7 8
Dhar 8149 9-3 14-7 124 —_ 35 1-2 59-1
Jhabua 6781 165 203 89 e 28 246 48 -8
West-Nimar (Khargone) 13441 352 78 07 — 32 07 458
East-Nimar (Khandwa) 10705 431 55 94 0-4 341 13 39-8
Gwalior 5213 208 178 59 — 63 2.5 46 -3
Bhind 4467 1-6 31 6+7 01 13 1-0 75-5
Morena 11586 279 22-8 64 —_— 89 1-3 330
Shivpuri 10285 190 159 88 32 14-8 5-0 333
Guna 11017 142 146 7-8 e 13-5 1+5 485
Datia 2034 93 11-8 36 0-8 89 3.0 626
Se¢hore 9015 243 65 128 35 06 52-1
Raisen 8395 40-5 42 3-8 — 5-4 0+6 455
Vidisa 7433 111 78 7-0 59 12 670
H. Bad 10016 368 54 74 0-1 4.5 18 442
Betul 10011 41 -5 6-7 23 — 5-1 56 39-3
Rajgarh 6163 23 99 156 — 69 1-5 640
Shajapur 6201 Q-5 -y 87 04 5-7 4-3 49 -7
State 326 99 73 0-3 48 36

442841

The distribution of forest area computed from the
table is as follows :

Area per cent Less 10-20 21-30 31-40 41.50 51-60 61-70
than
10

no, of districts 7 11 6 11 5 2 1

3.7 According to Table 6, in about 50 per cent of
the districts more than 10 per cent area is not available
for cultivation, Morena, the northwestern dis-
trict, and the extreme west districts of Jhabua and
Mandsaur have 20 to 23 per cent area which is not
available for cultivation, The northern boundary dis-
tricts from Tikamgarh, Rewa to Sidhi and Raigarh
have from 14 to 18 per cent arca not available for
cultivation.

3.8 Twenty-three districts have 5 to 10 per cent
arca under permanent pastures and 9 districts have
11 to 16 per cent of such areas. Fallow lands consti-
tute below 10 per cent of the area in all the districts.
In more than two-thirds of the districts, they cover
less than 5 per cent of the total area. The net sown
areas range from 18 per cent in Bastar to 75.5 per
cent in Bhind. The net sown area in 24 districts
ranges between 40 and 60 per cent and is above 60
per cent in 6 districts.

Seils

3.9 Five main soil types viz., red sandy, red and
brown, mixed red and black, skeletal and black
soils have been distinguished in the State.  Almost
the entire area to the east of Long. 81°E, excluding
certain northeastern area, is dominated by black soils,
most of them being medium black. The districts
covered by the different soils are given below :

(i) Red sandy soils Bastar, south western
part of Durg and a small area adjoining
Balaghat in the northern portions of Satna,
Chhatarpur and in Datia.

(ii) Rewa, Sidhi, Shaddal (east half), Surguja,
Mandla (east half), Bilaspur, Raipur and
Durg (remaining part) have red and brown
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soils. Of these, Raipur, Bilaspur and Durg
have patches of deep black soils.

(iii) Mixed red and black soils prevail in Tikam-
garh, most of Chhatarpur, Panna and Satna,

extending up to the eastern parts of Shivpuri,
Gwalior and Bhind,

(iv) Skeletal soils cover castern parts of Sehore,
Raisan and Sangor.

(a) Deep black soils cover Narsimhpur,
Hoshangabad and parts of Schore, Dewas,
Raisen, Saugar and Damoh.

Shallow black soils arc prevalent over most
of Betul, Chhindwara, Sconi and western
half of Balaghat and adjoining western areas
of Mandla.

(c) Mixed red and black soils are present in
small northern areas of Betul and Chhind-
wara.

(b)

(d)

The rest of the areas are under medium
black soils,

Irrigation

3.10 The net irrigated area rose from 1.43 million
ha, ie (7.8 per cent )in 1969-70, to 1.64 Mha (ie,
8.9 per cent) in 1971-72. Area irrigated more than
once similarly rose from 40,000 ha in 1969-70 to
60,000 ha in 1971-72. The ratio of gross irrigated
to gross cropped area was only 8.9 per cent in 1971-
72. Average irrigation intensity is 113 per cent for
the State and in only 10 districts it is above 120 per
cent. There arc only five districts each having more
than a lakh hectares of net irrigated area (vide table
7) but they account for more than 30 per cent of the
cntire irrigated areca. Districtwisc net irrigated arca
is given in Table 7. Nearly half thc irrigated area
in 1971-72 was by canals, Wells accounted for 36
per cent and tanks 9 per cent. Eighty per cent of the
irrigation in Raipur, which has the largest irrigated
area in the State is by canals and tanks account for
13 per cent. Well irrigation in this district is
negligible.



TABLE 7
Irrigated Area in Selected Districts of Madhya Pradesh—1969-7

District Net  Net irrféatéd
irrigated met  sown
area area as per-
(000 ha) cent of
Raipur 219 24
Durg 141 14
Bilaspur 114 14
Balaghat 106 38
Morena 107 28
Jan Feb Mar Apr May
Madhya Pradesh
East
Rainfall (cm.) 2 3 2 2 2
rainy days 1 2 2 1 2
(numbers)
co-officient of
variation (cv) % 127 89 120 125 102
Madhya Pradesh
West
Rainfall (cm.) 1 1 1 — 1
rainy days 1 1 1 — i
(numbers)
cv(%) 114 110 131 151 130

3.12 The chief features of monthly rainfall for the
pre-monsoon, monsoon and post-monsoon periods are
briefly stated below :

February to May

During February to May, the rainfall varics bet-
ween 1 and 5 cm but no month has rainfall more
than 5 cm pm. Bastar alone gets the highest
rainfall during this period.

June to September

Except for the north and northwest arcas, June
rainfall exceeds 10 cm, In Bastar and adjoining
arcas, June rainfall ranges between 20 and 30
cm. Excepting a few northern most districts,
July has a much heavier rainfall being more
than 40 cm over almost the entirc area to the
east and south of Bhopal; besides, there are fow
pockets having 50 cm in Bastar, Jabalpur and
adjoining areas. August rainfall distribution is
nearly similar to July but somewhat less severe;
September rainfall is stil lower being a little
more than 20 cm in the ecast but generally in
the range of 15-20 cm elsewhere. Thus, areas
to the east of the mnorth-south line running
through Bhopal get more than 30 cm. pm. rain-
fall during July and August and 20-30 cm in
September. June rainfall is, with the exception

of Bastar and adjoining areas, between 10 and
20 cm.

Rafall

3.11 A map showing the Rainfall Patterns in the
State is given at Appendix 5. The analysis of rain-
fall data together with that of the crop and livestock
patterns is presented in the next section. However,
a general idea of rainfall distribution is briefly given
here. The annual rainfall of the State is 121 cm in
57 rainy days. The eastern region receives heavier
rainfall with an average of 140 cm in 57 rainy days
whereas the western region has an average of 104
cm in 49 rainy days. Monthly and annual rainfall
and variability for the two regions arec shown below :

June  July Aug Sept Oct Nov Dec  Annual
19 43 39 22 6 2 1 140
9 18 17 11 3 1 1 67

47 23 25 34 85 137 169 13

13 35 29 18 3 2 1 104
[ 14 13 8 1 1 49
53 29 35 50 114 172 15 18

October-Tanuary

October rainfall is more than 5 cm. to the east
and south of the northwest line through Jabalpur:
elsewhere it is less than 5 cm. The other months
of this period get small and mostly negligible
amounts of rainfall.

Raiufall variability

3.13 The coecflicient of variation (cv) in Junc over
the south castern portion of the State is less than 60
per cent but ranges from 60 to 80 per cent or even
higher over a large part of the State indicating a high
degree of uncertainty. July rainfall is high and hence
cv is low. In the eastern half, cv is less than 40 per
cent but in the rest of the State it varies from 40 to
50 per cent. When compared to large areas of the
country, cv in Madhya Pradesh particularly in eastern
part is significantly less. For example, over most of
the peninsula cv ranges between 60 and 100 per cent.
Variability of rainfall in August is nearly similar to
July. It increases and ranges from 60 to 80 per cent
in September excepting in south-eastern region of the
State, Taking the monsoon period as a whole, the
variability is less than 30 per cent over most of the
areas, excepting those in the east of Jabalpur and
north of Bastar where it is less than 15 per cent, The
variability in annuval rainfall is similar to that in the
monsoon period.



Temperature

3.14 Normals of maximum, minimum and mcan
daily temperatures which are recorded by about two
dozen observatory stations in the State are given in
Tables 8-10. Some of the important features of the
temperature data are described below :

(i) Mean daily maximum temperatures record-
cd in May are highest varying between 38°
and 43°C except in Pachmarhi. Tempera-
ture declines from June to September when
it varies from 25" to 33°C.

(ii) The mean annual maximum temperiture is
generally 31.6°1°C,
(iii)) Mean daily temperature is the arith-

metic mean of the maximum and minimum
temperatures. On the basis of mean daily
temperature, May is the hottest month with
an average of 34°C. The average mean
daily temperatures in June and July are 32°
and 27°C respectively. August and Scptem-
ber arc cooler by half a degree. The cons-
tancy of mean temperatures from July to
September is a characteristic feature of the
area.

Potential Evapotranspiration (PE)

3.15 Monthly and annual values of potential evapo-
transpiration (PE) worked out on the basis of
Penman’s formula for 25 observatory stations in the

State are given in Table 11. Bricf remarks on theif
variations in different periods throughout the year are
given below :

May-September

In Madhya Pradesh cast, the May average PE
is about 20 cm but decreases in June to 15 c¢m
or so. PE further declines to 10-11 ¢m in  July
and to 9-11"in August. The September PE 1s
similar to that of July. In Madhya Pradesh
West, the monthly PE values are slightly higher,
e.g, in May, it varies from 20 to 23 c¢m and
in June from 17-22 cm. Similarly, July-August
PE values are 10-13 cm and that in September
9-12 cm.

Annual

The anual PE is nearly uniform over Madhya
Pradesh East with an average of 143 c¢cm, Over
Madhya Pradesh West the average PE valucs
are about 10 cm higher than that of the Eastern
Region,

Climatic Clas:ification

3.16 The State is divided into three major climatic
regions. The entire area to the east of the line passing
through Seconi, Jabalpur and Shahdol is moist-—sub-
humid. The adjoining area in the west extending up
to the line bounded by Betul, Bhopal, Guna and
Tikamgarh is dry sub-humid. The rest of the State
in the west and the north is semi-arid.

TABLE 8

Normals of Daily Maximum Temperature (°C)

Mar

ool
[
=n

Station Jan

Apr May June July Aug Sept Oct Nov Dee  Annual
Gwalior 23:2 266 329 385 426 408 34 -1 319 32-4 33-2 294 248 325
Nowgong 243 27-5 334 388 427 400 329 313 32-5 329 291 253 326
Guna 24-8 27-8 331 38-0 41 -5 38-5 311 29-5 307 32-0 289 260 31-8
Neemuch 247 276 327 37-2 40 -0 369 309 29-3 307 32-5 29-3 262 315
Sagar 24-5 274 327 373 407 369 297 284 293 30-5 277 254 309
Bhopal 257 285 336 37-8 40 -7 369 299 286 301 313 285 2641 31-5
Hoshangabad 266 298 34-9 393 420 376 30-2 292 307 321 29-3 271 324
Indore 26:1" 289 3347 377 3199 35-7 29-5 282 293 311 28 -8 267 31-3
Seoni 254 286 334 373 40-4 35-5 287 28+3 292 29-7 275 261 30-8
Khandwa 293 319 36-4 402 419 37-5 3049 29-9 31-0 334 312 296 336
Satna 247 273 331 384 421 39 319 30-5 31-5 31-8 2849 258 321
Umaria 25-0 277 329 379 41 -4 376 30-6 294 305 306 276 2546 314
Jabalpur 261 289 340 385 41 -9 376 30-3 29-5 30-8 314 289 269 321
Pendra 240 265 315 360 393 336 287 283 289 28-5 26-3 24 -2 297
Raipur 277 303 347 392 423 375 30-3 3041 31-0 312 2941 273 326
Kanker 279 302 34-4 378 40-3 356 29-1 291 299 30-2 283 27-1 316
Jagdalpur 28-5 31-0 347 36-9 383 335 281 284 29-5 295 281 27-4 312
Sheopur 24-5 284 34-2 38-8 42 -4 404 338 313 325 329 294 26-1 329
Ratlam 26-3 29-8 3441 377 395 362 302 283 302 323 30-3 282 39
Chhindwara 25-5 29-0 329 36-4 394 352 28-4 2747 2940 293 277 26-3 306
Betul 26-4 298 336 37-0 39-3 35-0 281 269 283 29-3 27-7 270 30-7
Ambikapur 239 2741 31-8 2646 39-6 35-8 295 292 295 290 260 242 30-2
Mandla 26-0 29 -3 337 379 413 37-5 301 292 30-2 30-5 281 266 317
Champa 275 311 3543 3949 430 389 314 30-8 31-5 314 293 37-8 332
Raigarh 284 319 357 40-3 42-8 386 315 31-0 318 319 298 28-4 33-5
Pachmarhi 2244 247 289 334 360 3i4 243 252 241 22-8 269

238

262
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TaBLE 9

Normals of Daily Minimum Temperature (°C)

Station Jan Feb Mat Aprit May Junc July Aug Sept Oct Nov Dec  Annual
Gwalior 7-5 10-0 16+0 22-3 28-0 302 266 254 24 -4 18-0 105 72 188
Nowgong 77 9.9 148 20-5 264 28-3 25-4 248 2346 178 105 7-5 18-1
Guna 82 102 149 203 258 26-6 24 -0 231 221 17-1 106 7-9 176
Nimuch 9.5 19 16 -8 2240 26-1 259 23-8 230 2241 18-6 132 101 186
Sagar 116 139 185 23-3 27-0 257 229 22-2 217 19-2 15-5 129 19-5
Bhopal 10 -4 125 1711 212 264 26-4 232 225 219 18-0 133 106 185
Hoshangabad 127 14-3 18+6 23-5 2746 266 240 235 232 19-5 143 123 2040
Indore 9-6 110 153 204 24 -8 2444 2246 2240 2140 172 121 99 17-5
Seoni 115 133 174 217 25-5 244 224 2241 216 184 133 109 185
Khandwa 120 136 18-1 239 279 262 238 232 227 189 135 112 196
Satna 9-0 11-1 160 217 269 280 2541 245 238 18-8 11-6 84 187
Umaria 9-0 10-8 15-3 2t-1 265 268 240 235 22-8 176 108 80 180
Jabalpur 9-8 114 15-5 20-5 259 264 239 236 231 184 117 90 18-3
Pendra 109 125 176 223 26-1 25-0 22-8 225 220 184 13-4 10-1 18 -6
Raipur i35 162 20-5 251 288 26-8 24 -1 24-1 241 215 160 132 21.2
Kanker 121 14-6 188 238 272 2640 236 23-5 23-1 20-1 14-2 112 1949
Jagdalpur -0 143 18-4 222 24 -6 239 222 22-2 22-3 199 14-7 113 189
Sheopur 78 99 16 -0 2143 26-8 286 2549 247 235 18 4 10 8-3 18-5
Ratlam 11-0 133 18-1 2246 2549 253 234 226 220 191 146 123 192
Chhindwara 10-6 128 170 219 26-1 249 224 219 213 177 11-8 9-8 182
Betul 111 125 16-5 21.1 24 -8 244 223 217 210 172 120 103 179
Ambikapur 8-6 104 15-0 20-3 248 25-1 232 229 221 18-0 105 80 174
Mandla 8-8 101 141 191 243 25-3 233 231 22-3 176 99 78 17-1
Champa 138 162 200 2449 289 278 24 -9 249 247 220 161 137 215
Raigarh 136 159 202 254 289 Pl B 2540 249 247 223 164 13-4 21-5
Pachmarhi 87 104 48 204 243 225 199 196 194 14-8 9-6 75 159
TasLe 10
Normals of Daily Mecan Temperature (°C)
Station Jan Feb Mar April May June July Aug Sept Oct Nov De¢  Annual
Gwalior 154 183 245 304 353 355 304 28 -7 28 -4 2546 20 -0 16-0 257
Nowgong 160 187 241 297 3446 342 292 281 28] 254 19-8 164 25-4
Guna 16-5 190 24-0 292 337 320 2740 26-3 264 246 198 170 247
Nimuch 17-1 198 248 296 33-1 314 274 26-2 264 256 213 182 251
Sagar 18-1 207 2540 303 339 313 263 253 25-5 249 206 192 253
Bhopal 8-1 20-5 254 29-3 336 312 26-6 256 260 247 209 i8-4 25+
Hoshangabad 197 221 26-8 314 348 321 271 264 270 258 219 197 263
Indore 179 200 24-5 29 -1 324 30-1 261 25-1 252 24 -2 20-5 183 245
Sconi 185 2140 254 29-5 330 30-0 256 25-2 254 24-1 204 185 247
Khandwa 207 22-8 273 321 349 3t 274 266 269 262 224 20-4 266
Satna 169 192 246 30-1 345 336 285 27-5 277 253 203 171 255
Umaria 1740 193 241 29-5 340 322 273 265 267 251 19-2 16 -8 24-8
Jabalpur 180 202 24 -8 295 339 320 2741 2646 270 249 20-3 180 252
Pendra 175 195 246 292 3247 293 25-8 254 25-5 235 199 172 242
Raipur 2046 233 276 32-2 3546 322 272 271 27-6 264 2246 203 269
Kanker 20-0 22-4 266 30-8 33-8 307 26-4 253 265 252 21-3 192 258
Jagdalpur 198 227 266 296 315 287 252 253 259 247 214 19-4 251
Sheopur 16-2 19-2 251 301 346 34-5 299 280 2849 257 202 172 258
Ratlam 187 216 261 30-2 327 308 26-8 255 26-1 257 22-5 20-3 2546
Chhindwara 181 209 25-0 292 328 301 254 248 252 235 19-8 18-1 244
Betul 188 212 251 29 -1 321 297 252 24-3 247 233 199 18-7 244
Ambikapur 16-3 188 234 285 322 305 26 -4 26-1 258 23-5 18-3 161 238
Mandla 174 19-7 239 28-5 328 314 26-7 26 -2 263 24 -1 190 17-2 24-5
Champa 20-7 237 277 324 36-0 334 28 2 279 281 267 227 208 27-4
Raigarh 210 239 280 329 359 332 28-3 280 283 271 231 209 27-6
Pachimarhi 156 176 219 268 30-2 270 2241 217 222 20-5 16 -9 152 215
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Tabre 11

Mean Daily Patential Evapotranspiration (PE)
(Unit—milimeters)

Station Jan Feb Mar April May June July Aug Sept Oct Nov  Dec Annual

Gwalior 580  80-5 1342 171-5  218-5 2198 1391 113-5 1262 1155 711 523 15031
Nowgong s8-7  81-1 288 1634 2000 193-0 126-5 1130 1186 113-6 710 532 14283
Guna 66-6 858 136-3 1740 228-0 210-8 1313 111-4 1185 1143 740 594 15120
Nimuch 75.5 963 145-5 184-S 244.3 207-8 131-5 113-4 1231 1232 85-1  70-4 16007
Sagar 81-2 1009 154-3 1861 2227 181-6 107-5  99-1 109-9 125-2 951  79-3 1543-l
Bhopal 796 994 149-0 183-1 2360 19(-5 118-4 104-9 1153 1196  85-5  70-5 1553-5
Hoshangabad 795 963 140-3 166-4 201-6 1656 1055 977 1060 116-2 851  72-5 14333
Indore 928 1156 176-8 219:9 299.7 224.1 1333 1190 1231 1326 95-1  80-2 (8132
Seoni 796  99-8 145-4 169-5 195-8 I51-5 100-6 97-6 104-0 1169 867 722 14196
Khandwa 939 112:5 1649 206-7 265-4 207-1 1274 119-3 1228 130:9  95:1 819 17285
Satna 638 842 1370 1730 2133 1913 1201 107-6 1149 1140 750 580 14527
Umeria 64-3 838 1299 1638 1958 165-1 104-3 962 1015 1062 73-1  SB-3 13430
Jabalpur 69-6 88-8 134-9 1650 203-2 1726 105-8  99-3 107-4 112:7 783 632 14013
Pendra 74-0  94-1 144-6 1726 208-8 1551 100-7 1036 103-3 1047 80-3  66-1 1408 -4
Raipur 88.5  J09-0 160-8 1939 232-3 178-1 1134 110-0 1(i-5 124-3 932 806 15670
Kanker 796 998  149-3  174-4 201-7 1549 117-0 103-4 1036 1098 852 729 (4522
Jagdalpur 84-2 1043 147-1 1665 180-3 1368 1020 101-5 100-1 105-S 88 768 13929
Sheopur 64-§ 854 139-5 173-3 2253 2042 127-4 1077 11944 117:2 762 59.0 1499 -5
Ratlam 86-5 105-6 149-5 180-5 221-4 171-0 1086 93-5 1066 1213 943 811 15194
Chhindwara | 76-6 974 140-4 167-8 1994 166-4 109-6 1022 107-1 1090 83-0 680 14282
Betul §0-4  98-4 14L-1 1638 195-1 1512 96-4 883 941 1073 829 726 137211
Ambikapur. 69-0 922 1431 1772 2124 177-9 122-7 112-7 137 1110 770 623 14719
Mandia 65-5 838 1250 1525 1858 1589 1019 949 100-8 100-5 72-5 591 1301-8
Champa 84-0 1058 148-2 173-8 2029 165-4 1089 100-7 1023 1130 934 766 14754
Raigarh 85-0 1053 149-7 1780 207-0 1660 1086 101-5 1034 117-1 930  77-3 14924

4 RAINFALL ZONES, THEIR CROPPING AND LIVESTOCK PATTERNS

4.1 The State is divided into 13 rainfall zones. These NI,,,I,(,/M_,,{
are indicated below together with the number of P Indi . ) taluks with
taluks included in each and their approximate areas. BiP!! zone R(,ﬂ,’},,,;"j;‘im*"“"’f“” patern ;‘:;‘jlatff’{l’;:’a
Three pairs of Zones xiz VI and VII, IX and X and insq km
Xi and XII differ slightly between themselves, only VIl 050  E,(A,C,E)E, 13
because of the October rainfall. Otherwise each pair (24778)
could be combined to constitute a single zone. Ten IX 046  E4(A,C)E,4 39
out of the thirteen zones are larger than 10,000 sq X 047 Ey(AsCoD.E (67353)
km in area, the largest being zone XIIL 1(A2C) D By (177678)
X1 036 E,(A; B, C)E, 10
Number of (24908)
taluks with X1 037 E4(A; B, C))D, E, 9
Rainfull zone All-India  Rainfall pattern  1otal appro- (26515)
rainfall zone* ximale areq X111 030 E,(A,B) D E, 28
in sq km (75289)
1 105 E;(CHE, 3 *Explained in_Chapter 14 of the Main Report on Rainfall
(4211) & Cropping Patterns,
1 093  E,(B, C)E, 3 Rainfall Zone I—-E, (C) E,
(12303) 4.2 The districts, taluk d i i
i 086  Ey(B,C E) 31 Z' e. istricts, taluks and cropping patters in the
(46939) one are —
IAY 082 E,(B,Cy)E4 21 Cropping pattern Taluk District
(25952) Yk, Cy Gy Puy /Wy Illlarlwani Khargone
06l Bs(A B CEDE 6 ajpur '
v (M B G ED By ©179 3J4 My Puy Cy Gy /Wy Manawar Dhar
VI 064 E4(A B C)E, 13 4.3 The zone occupying 4,211 sq km has a total
(28760) population of 5.64 lakhs with an average density of 134
vil 065  Eq(A B CHD, T, 2 per sq km. The taluk areas vary from 675 to 2,226

(3925) sq km. The elevation varies from 150 to 900 masl.



4.4 1In this Zone, forests occupy only 6 per cent of
the area. Twenty per cent ol land is not available
for cultivation and permanent pastures account for
10 per cent. Fallow lands being ncgligible net sown
area is quite high (61 per cent). Soils are medivm
black and there is very little irrigation.

4.5 This zone has the lowest rainfall in the State
with an annual average of about 70 cm. in 40 rainy
days. Barwani average is still lower, ie., 64 cm.
June to September rainfall accounts for nearly 90
per cent of the total, the maximum being in Jjuly.

4.6 This Zone primarily grows jowar, groundnut,
pulses (other than gram and tur), cotton and bajra.
Some maize and wheat are also grown. The zone
is small, and only a few taluks of the two districts
come within its purview whereas majoritv of the
taluks of the districts fall in other zones. Hence crop
yields and livestock patterns for the district concerned
are discussed under the relevant zones.

Rainfall Zone Tl—E; (B,C3) K,

4.7 The districts, taluk and cropping patterns
incinded in the zone are :—
Cropping patterns Taluks District
Jk3 Cy By Pug/W, Khargaon Khargaon
Kasrawad ~

Puz Jky Bs C; Sendhwa e
Jk3 C4 PIJ4/F4. Bhikingﬂon 29
Jky4 Cq Gny Puy/W, Maheshwar h
Cy Jk4 Puy Barwaha '
C; Jky4/Puy Burhanpur Khandwa
Jk3 C4 Puy/By Khandwa .

4.8 The population of the zone is 1.7 million with
an area of 12,303 sq km. The average population
density is 137 per sq km ranging between 94 hknd
213.

4.9 The clevations in general are between 200 and
600 masl. However, in Khargaon it is much higher
the difference between the maximum and minimum
elevations being about 700 masl,

4.10 Forests generally occupy 10-20 per cent of the
total area. Land not available for cultivation, culti-
vable waste and permanent pastures account for 6-14,
1-6 and 10-19 per cent respectively. There is very
little fallow land. The net sown area varies between 52
and 70 per cent, the zonal average being 66 per cent,
The soil is medium black and irrigation is negligible.

4.11 Rainfall is moderate, the annual average being
85 cm. in 43 rainy days. July, as usual is the rainiest
month and together with August accounts for 50-60
per cent of annual rainfall.  All the four months from
June to September get more than 10 c¢m. pm. of
rainfall,

412 The cropping pattern of the Zone is Jk, C,
Pu,, though there are significant variations as among
the various taluks (vide Paragraph 4.7). Jowar,
pulses and cotton are the leading crops accounting
for 29, 20 and 19 per cent respectively of the crop-
ped area; followed by bajra and wheat which are culti-
vated over 7.5 and 5 per cent of the cropped area,

12

In Sendhwa taluk, pulses, other than gram and tur,
are cultivated over 32 per cent of the cropped area
and jowar (kharif) over 25 per cent. The area under
cach of the other crops in this taluk is below 7 per
cent (that under bajra being 7 per cent and jowar
rabi and groundnut 6 per cent each). The cropping
pattern for the taluk, therefore, is Pug Jk, B; Cs.
Of the 7 patterns in this region, jowar (kharif) domi-
nates in 4, cotton in 2 and pulses in 1. However,
four patterns in which jowar (kharif) dominates and
the two in which cotton is the main crop, differ from
cach other marginally,

413 The arca under and yields of principal crops
in this Zone are shown in Table 12. The yield of
the principal crop in the zone (viz. jowar kharif) is
about the same as the all-India average while that
of the rabi jowar is well above the all-India average.
The yield in the case of cotton compares favourably
with that in the neighbouring arzas of Maharashtra
or the State average yield, althouzh the crop is culti-
vated in the Zone under rainfed conditions. In case
of other principal crops, namely, pulses and bajra,
yields arc about two-thirds of the all-India levels.
Yiclds in the case of crops like wheat, maize and
paddy are also significantly lower than the all-India
level. ~ Apart from jowar (kharif) the only crop whose
yield is higher than all-India and area under crop is
appreciable, is groundnut,

4.14  Male cattle and goats which are in almost equal
numbers constitute half of the total livestock popula-
tion in this, Zone, the livestock pattern being Cmg
Cf.1 CY-@/G‘,.

TAsLE 12
Area under and Yield of Crops in Zone I

Crop Arca ("000 ha) Per cent of RYT*
cropped

= e _area —
jowar (kharif) 189 29 102
cotton 120 19 86
total pulses 131 20 65
wheat 33 5-1 82
bajra 49 7-5 67
jowar (Rabi) 8 13 127
maize 26 4.5 6t
paddy 14 21 40
tur 22 33 75
Groundnut 56 86 113

[

*Relative Yield Index represents Khargone district yield expres-
sed as percentage of the corresponding all-India average
yield for 1968-69 to 1970-71.

Rainfall Zone IM— &, (B,C,E))

4.15 The districts, taluks and cropping patterns in
the zone are given below :

Cropping pattern Taluks District

W3 Gy Yy /Pd4/Cy Gohad Bhind
Pichhore  Gwalior
Bhander .
Seondha Datia
Datia -

Wi Ik G4/C4/Fy Sheopur Morena
Shivpuri Shivpuri

W, Iks Cy Fy/Gy Gwalior Gvyalior.
Karera Shivpuri
Pohri



Cropping paticin Tulubhs District
Wy Jky Og By ML, My Puy Pichhore Shivpuri
Ty Wb JG Py Kuofaras -
Bhanpura Mundsaur
Jky Oy Gy Susner Shajapur
Jiy Fy Wy Gy Puy Jaora Rutlam
I F G W, Alot .
Jky Puy Fy Gy /W,y Moiasa Mandsaur
’ Maulhargarh
Mandsaur
Neemuch .
Garoth v
Jk; Fy Gny M Sitamau "
B; 04 W,/G, Sabalgarh  Morena
Bijeypur "
Fy Wy My JKy Jawad Mandsaur
Gy W, 0, B /Iy Mehgaon Bhind
Lahar -
Bhind -
Moren; Moreng
Ambah
Jouray "

4.16 This is a large zone with 31 taluks spread over
8 districts and occupies 47 thousand sq km. The
individual taluks vary in areas from 600-—3800 sq
k.

4.17 Mandsaur is a plateau with elevations of 450 to
GO0 masl. The elevations in Bhind and Morena are
only 150—200 masl. In the rest of the zone
clevations range from 150 to 500 masl.

4,18 The zonc has a population of 5 million with a
density of 105 per sq km., There are only 2 tuluks
where population density exceeds 200, Bijaypur, the
lowest populated with 29 persons per sq km, has
43 per cent area under forest and another 25 per cent
is not available for cultivation. Only 11 per cent of
the arca is available for cultivation in this taluk,

4,19 Yorests occupy 20-40 per cent aren in the
northern districts but are negligible in the rest of the
zonc, the zonal average being only 16 per cent. Land
not available for cultivation varies from 10-30 per
cent.  Tn Morena, it is as high as 23 per cent, the
average of the zone being 18 per cent only. Culti-
vable waste is 10-20 per cent in the northern parts
and nepligible clsewhere, Pasture area is not larpe
being only 8 per cent. Fallow lands are negligible.
The net sown area shows large variations over the
taluks, from 10 to 80 per cent, the zonal average
being 46 per cent.

420 The soils are mainly medium black. except for
Bhind and eastern portions of Gwalior and Shivpuri.
whiclh have mixed red and black soils. In half the
taluks, irrigation is less than 10 per ceat and in other
12 between 10 and 20 per cent. There arc only
four taluks which have more than 20 per cent irriga-
tion. These are Gwalior (42 per cent). Karera (30
ner cent), Shivpuri (24 per cent) and Jawad (25
ner cent). Fodder features in some of the taluks viz
Chwalior, Shivpuri. Ratlam and Mandsany,

421 The annual rainfall of the zone, varies between

60 and 80 c¢m in the northern districts and 80 and 95

cm elsewhere.  The month of maximum rainfall s
3171 Aeri 176
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July exeept ina few taluks of Bhind where rainladl in
Aurgust is shightly higher.  July {35 per cent) and
Azt 430 per cont) together account for 65 per cent
aid with the meaths of June to September 90 to 95
ner cet of annual rainfall is accounted for. Rainfall
gurire the peviod June to September is highly variable.

4.22 Major cercal crops of the zone ure jowar (k)
(20 per centy and wheat (19 per cent). Bajra and
maize have smaller areas, totalling 10 per cent. Pulses
occupy 21 per cent arca, out of which 14 per cent is
under eram alone,  Oilseeds occupy 12 per cent and
fodder crops 6 per cent of the cropped area.  Wheat
is o major crop in the 12 taluks of Bhind, Morena,
atia, Gwalior and Shivpuri districts and is at the
head  of four  cropping patterns.  In cight of  the
taluks wheat occupics more than 30 per cent of crop-
ped area and with two moere crops out of jowar (k),.
gram, paddy, oilsceds and fodder exceeds 70 per cent.
In four cther taluks, wheat occupics 25 per cent of
cropped area. the other crops forming the pattern being
3} K, O and I or G. Pichhore (Shivpuri district)
has hall o dozen crops cach occupying 15 per cent
or less of the cropped area.  Six of these, in fact.
form the cropping pattern of the area, viz W, Jk, O,
F[ Mt1 M.{/PU*.

Kharif jowar occurs in half a dozen patterns, 5§
with Jk. and one with Jk;. More than 30 per cent
of Mandsaur district is dominated by Jk. The other
significant crops in the zone are Cotton, Gram, wheat,
pulscs. eroundnut and fodder occupying 20 to 20 per
cent of the cropped area in three taluks each of Bhind
and Morena; the other significant crops beine wheat,
oilseeds. bajra and jowar (k). i

4.23 . Relative Yield Index (RYID) valuves for cereals,
pulses. cotton and oilseceds are shown in Table 13
for 2l the cight districts cven though only parts of
some of these districts arc included in the zone, 1t
can be scen from Table 13 that jowar (k) yields are
cenerally above the all-Tndia average. but the yield
of wheat is low, RYI varying from 52 to 77. The
vields of bajra are good in some of the districts but
maize vields arc low. Barley yield iy moderate and
closer to the all-India yield average. Fxcepting in a
few districts, yields of pulses are on the low side.
Cotton vields are about two-thirds of the all-India
level. Of the oilseeds listed. vield of linseed is good
but those of the rest are low, )

424 Goats are significantly larger in number than
the rast of livestock in Mandsaur and Ratlam districts.
Flsewhere, none of the livestock exceeds 22 per cent
of the total. and their numbers do not vary a preat
deall The zone has three livestock patterns—one
wiﬂ; aoats o the leading livestock and the other with
cattle.

Pattern Districts
Gy Cm, Cf, Cv, Mandsapr
Rallam
Shajanur
Pitin
Cmy CF Cvy GL/RT, Mereno
Snivpuri
Cmy CF, Cyvy G, R/, Bhind
Gwalior
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Relative Yield Index

ot e e e e e ———

of Principal Crops in Rainfull Zone HI

Lin-

: Rape
District Pd Jk B M w Ba Mt G T Pu S C seed Gn  Sesa- seed
mum &
Mus-
tard
Bhind 96 150 136 77 110 — 104 8t 120 — — — — —_ 60
Morena 73 106 173 60 86 — 121 74 131 72 — 128 — 93 -
Gwalior 08 159 131 69 87 — 82 2 103 59 — 148 — 66 e
Shivpuri 76 74 105 68 60 93 68 84 -— 91 ES I31 50 114 66
Datia —— 85 — — 52 95 — 62 70 77 — — —_ — — —
Mandsaur — 106 88 73 64 118 — 76 81 76 64 56 140 71 — —
Ratlam 34 118 78 64 54 — 68 66 80 78 66 54 -— 80 — —
Shajapur 4 147 — 94 67 — — T4 8 9l 33 6 — 8 — —
Notes : 1. For crop symbols reference may be made to para 2.8
2. Relative Yield Index represents district yicld expressed as percentage of the corrcipending oll-India aversge yield for

1968-69 to 1970-71.

Rainfall Zone IV-— E4(B,C;)E,y

4.25 The districts, taluks and cropping patterns in-
cluded in the zonc are given below :

Patternt Taluks Districts
W3 .‘k4 G4 F4/PU4 Indore Indore
Depalpur o
Sawatr b
W; Jky Gy Fy/Puy Badnagar  Ujjain
W, G4 Fy Puy Jky/Cy Ratlam Ratlam
Dhar Dhar
Badnawar »e
M; Jky Pdy Mt,/Cy Jhabua Jhabua
? M Thandla .
M, Jky M, Cy By Sailana Ratlam
Tk Wy ¥y Cy/Gy Khacharod Ujjain
Mahidpur '
Tarana v
Yk, Puy M, Gny Cy Kuksht Dhar
Tk, Py W, Gy /Cy Dewas Dewas
Ujjain Ujjain
Py Jky W, Gy Mhow Indore
C4 Pu, W, Gy Fy Gy/MLy Sardarpur  Dhar
Petlawad Jhabua
Mt, Puy Jky By/M, Alirajpur '
Jobat »

426 A large portion of this zone is above 450 masl.
The lowest is Jhabua district having an elevation of
300 mas!, and the highest are Dhar and Mhow taluks
with elevations of 800-900 masl. The population of
the zone is 3.6 million with an average deunsity of
140 per sq km. About a third of the taluks have a
population density of below 100 and nine have
between 100 and 150.

4.27 Nine per cent of the State forest area is located
in this zone. Land not available for cultivation generally
varies betwecen 13 and 30 per cent and that
occupied by permancnt pasturcs and grazing between
8 and 20 per cent of the total area. Fallow lands are
negligible. The average net sown area in 21 taluks

is 62 per cent of the total area, out of which nearly
half have about 70 per cent or higher net sown area.
The soils are mainly medium black and there is very
Tittle irrigation,

428 The annual rainfall varies between 80 and 100
¢m-in 40 to 45 rainy days. July is the month of
maximum rainfall and with August accounts for 50
to 60 per cent of the total.

4,29 The main cereal crops of the zone are wheat
and jowar occupying nearly equal areas. These two
crops together account for 35 per cent of the total
cropped area. Wheat area is less than 10 per cent in
Thabua but 10 to 37 per cent in the other taluks of
the zone. Jowar arca exceeds 10 per cent except in
a few taluks. Maize acreage is below 10 per cent in
two-thirds of the taluks. Small millets predominate in
Jhabua district. Gram and other pulses account for
just about 10 per cent of the area. Zonal averages
for cotton and fodder crops are 8-9 per cent, but they
feature only in some of the taluks. Of the eleven
cropping patterns of the zone threc each start with
wheat and jowar, two with maize and one each with
cotton, fodder and millets.

4.30 Indore, Ujjain and Jhabua districts, most of
Dhar district and small portions of Ratlam and Dewas
are included in the zone. The relative yield index
(RYI) of the main crops is shown in Table 14, The
data indicate that Jowar (kharif) yields are good in
Indore, Ujjain, Ratlam and Dewas but low in Jhabua
and Dhar. Yields of other crops are low in all the
districts of the zone, except those of pulses and
croundnut in one or two districts.

4.31 Goats constitute ncarly 25 per cent of the total
livestock followed by mele cattle (20 per centl), {emale
cattle (17 per cent) and youngstock (18 per cent).
Female buffaloes feature significantly in Indore and
Dewas.  The pattern for the Zeme as also for Indore,
Uijain, Jhabua and Dhar, the four important districts
of the Zoue, G, Cm, Cf, Cy,.
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TaBLE {4

Relative Yield Index of Principal Crops in Zone 1V

Indore

Jhabua

Ujjain Dhar Ratlam  Dewas
jowar (kharif) 125 142 62 86 118 155
bajra — 89 71 58 78 e
wheat 82 71 73 65 54 63
Mmaize 76 68 63 46 64 64
small millets - - 75 61 68 -—
gram 81 80 70 70 66 92
tur 82 86 85 73 80 85
totul pulscs 97 91 79 67 78 106
groundnut 73 106 749 84 80 100
Colton 55 55 62 06 54 79
rice - -— 43 34 34 43

Note ¢ Relative Yield Index reprasanis district yield expressed

1968-69 1o 1970-71.

waininll Foae Y-— E4 (Al -B! Cl i) Ey

432 ‘The districts, tuluks  and  cropping  patterns

included in the Zone are given bclow

Cropping Pattern Laluk District

IR €y Gyf W5 Shajapur Shajapues
Agar PN

Rajsat iy Ragparh
Khiichipur "
Sargngpur

J 5\‘3 }"4 L',4 NL;; \\\1’4

Wi dky Gy P00 Munguoli Gurg

433 The arca of the zone is 90079 sy km and s
population density varies from 70 to 125 per sg km
i average being 99, The clevation of the zone
ranges between 450 and 600 masl.

434 Forest arca s neghigible in taluk  other than
Mungaoli, which has about 20 per cent arca under
forests, With land not available for cultivation bet-
ween 6 und 22 per cent, cultivable waste belween 6
and 14 per cent, pasture lunds geperally between 15
and 20 per cent and negligible fallow lands, the nct
sown area in the different taluks varies between 45
and 73 per cent, the average for the zone being 55
per cent. The soils are medium black and there is
very little irrigation worth mentioning.

4.35 The annual rainfall varies between 90 and 110
¢m in 45 rainy days. July is the month of maximum
rainfall, which together with August account for more
than 60 per cent of total rainfall. The distribution of
rainfall in this zone is fairly good.

4.36  Jowar, the dominant crop of the zone occupies
one-third of the cropped area, followed by wheat and
cotton with about 14 per cent each. Fodder crops
occupy 8 per cent and groundnut 7 per cent of the
cropped area. Individual pulse crops do not feature
in the cropping pattern but collectively they occupy
about 10 per cent of the cropped arca. The total
number of patterns is 3, two of them covering five
taluks begin with jowar Mupgaoli taluk  pattern
alone starts with wheat.

@S paacenti g of the concsponding wll-ndiz avercge yicld for

4.37  Rajgarh and Shajupur  are the main districts
in the zone. RYI of the principal crops in these
districts are given in Table 15. It will be seen that
only jowar and pulse yields are generally good while
those of the other crops are low.

4.3¢ 1In Rajgarh and Shajapur districts, goats and
citle dominate and together account for more  than
70 per cent of the livestock of this zone. The pattern
of these two districts is the same, viz, G; Gmy Cf,
Cyy. One taluk of Guna district which is included in
ie zone has the pattern: Cmy Cfy Cy, Gy, showing the
dominance of cattle over goats.

Tangs i3
Relative Yield Index of Principal Cropsin Zone V

Aren

Percentof RYI
(’900 ha) cropped
arca

Forvar (kiarif) ST T

Rajgarh 140 34 112

Shajapur 129 35 147
wheat

Rajgarh 48 12 56

Shajapur 62 17 67
total pulses

Rajgarh 38 9 100

Shajapur 45 12 91
groundnut

Rajgarh 33 8 78

Shajapur 33 9 87
cotton

Rajgarh 34 11 64

Shajapur 69 19 66
gram

Rajgarh 19 5 86

Shajapur 20 6 74
fur

Rajgarh Y 85

Shajapur 1 84

Nore @ Relative Yield Index (RYI) represents district yield
expressed as percentage of the corresponding o11-Indiy
average yicld for 1968-69 to 1970-71.



Rainfall Zone VI '-“E4 (A; B1 C_)) E.,g

4,39 The districts.  taluks and  theia coopping
patterns included in the zone are given belew @
Cropping Pattern Tuluk District
I3 Cy Py/Puy Kannod Dowas
Jky Gnyg'ly Sausar Chhindwara
Ty Mt; W, 04 Gy Amarwara su
Chhindwara -
ey Wy Mt Puy Gy/Ty Multal Betui
Bhainsdehi »
Iy Fy Wy GyC, Bagli Dowas
Sonkatch v
Mty Wy Gy Jhy Betul Betul
Wi Ik Fu/Cy/O04Gy Khbatigaon Dewas
Ashta Schore
W, Oy CyiPuy Harda Hoshanga-
bad
Cy Jky Pdy Mg Harsud Khandwa

4.40 The area of the zone is 28,760 s¢ km with an
average population density of 94 per sq km.  All the
thirteen taluks exceed [,000 sq km in arca, six of
them being larger than 2,000 sq km.

4.41 The zone is a platcau but with large variations
in elevation, from 300-450 {0 1200-1350 masl,

4.42 Torest areas vary in different tuluks and gener-
ally range from around 20 to 50 per cent. the zonal
average being 22 per cent. The net sown arca varies
from 34 to 67 per cent, the average being 52 per cent,
The rest of the arca is accounted tor by  land not
avatlable for culivation, permancent  pasture  und
failow lands, The soils arc mainly medium black
with patches of deep black and shallow black
Betul and Chhindwara, There is no ireigation worth
mentioning.

4430 Yhe annuab mintall is over TGU cm o with maxi-
mum o July, exceeding 30 em June to September
rainfail accounts for 90 per cent of the total annuai
rainfall.  This Zone has got o moderately  good
distribution of rainfall, like Zone V.

a7y

4.44  Jowar {kharil) covers the jargest arca with 22
per cont of the total aren followed by wheat (17 per
cent) and small millets (12 per cent). These three
crops together account for half of the cropped area of
the zone. Cotton is significant In 5 taluks, arcas
occupied being 14 to 30 per cent of the cropped area,
Small millets occupy more than 1) per cent area in
five tuluks and find a place in four cropping patterns.
Of the nine cropping patierns in the zone, two begin
with wheat, one cach with small millets and cotton,
and five with jowar. Two of the patterns heginning

with jowar have five crops out  of  which four are
common.

4.45 ‘luble 16 gives the Relative Yicld Index (RY1)
values  of the mam crops in the  districts of
Chhindwara, Betal and Dewas. Jowar yield  are

generaily good: yicld in Dewas being one and a half
times that of all-Indin.  Excepting tur in Chhindwara
and groundnut in Dewas, yiclds of il other crops
are low,

4,46 Of the total Tivestock, cattle form 70 per cent
in Chhindwary and Betul districts and 60 per cent in
Dewas district,  Gouats constitute only 15 1o 20 per

18

cent of total Hivestock numbers,
wrns are

The livestock pat-

Chhindwar a™
Bl f

PDewas

(:HL‘ ('!‘4 (:y4

Cimy (‘,",1 (\4 (“'4

Tabie 16

Relative Yield Index of Principal Crops in Zone VI

Chhindwara Betul Dewas
jowar (K) 122 92 155
whegt 48 36 3
smallmillets 54 50 —_
gram 81 57 92
tur 130 82 85
cptton 70 63 79
groundnut 78 77 100
padedy 58 85 43
Nouis ;3 Relative Yield Index represents distriet yield expressed

as paretage of the corresponding all-India average
yicld for 1968-69 to 1970-71.

Rainfull Lone VIH—E, (A/B.CH D, Lk

4.47  Ihe district, taluks  and  cropping  pattern
included in the zone are given below :
taluk

Cropping Pattein District

Pdy M, Puy Gy Khuirgarh

Kawardha

Durg

Fhis zone with only 2 taluks has an area of 3,925 sqg
b, Uhe mintmum clovation is 300 and the maximum
900 masl.  The population of the zone is about 5
lakhs with a density of 131 per sq km. The net sown
wien 18 high (70 per cent), because forest area is
negligible and the percentages of land not available
oy cultivation, permanent pasturcs and fallow lands
are respectively 10, 7 and 0. The soils are medium
blackh and the arca under drrigation is less than 10 per
cent of the cropped area.

448 Annual rainfall is over 110 emy in 65 rainy days,
luly is the month of maximum rainfall and together
with August accounts for 50 per cent of the annual
precipitation, Rainfall distribution is generally  good
with October getting more than 5 ¢m rainfall,

4.49  Paddy is the main crop with 31 per cent of the
cropped arca, followed by small millets (24 per cent),
gram (6 per cent), tur (5 per cent) and other pulses
(14 per cent). QOil seeds (other than groundnut)
occupy 11 per cent of the cropped area.  All these to-
gether account for over 90 per cent of the cropped
arca. The pattern dominated by paddy, small millets
and pulses 1s Pdy, Mty Puy.

450 The RYI1 {or paddy in Durg district which has
5.8 fakh ha under this crop in 1971-72 is only 76. The
district has only one month of rainfall which exceeds
30 em, the other two months having 20-30 cm rainfall,
Supplemental irrigation in 25 per cent of the area s
not enough. although it helps in increasing the yiceld.,



4,51 In spite of good rainfall, small millets have
very low yield (RY1-36). Yield of gram and other
pulses are below the all-India level.

4.52  Cattle dominate among the livestock  in
Zonc and the pattern is Cy; Cm, Cf,.

Rainfail Zone VII--E, (A C; E) E,

4.53 The districts, taluks and their cropping patterns
in the zone are given below :

this

Cropping Pattern Tuluk District

Wy Jk, Gy Laundi Chhatarpur

W, Pd, 047G, Panug Panna
Nagod Satna

W, Mty Fy 3y /Pdy Tikamgarh Tikamgarh
Jatara »
Niwari .

W, ML, T, Oy Bay Chhatarpur  Chhatarpur
Bijawar us

W, Pdy Mty Gy/0O, Sirmaur Rewa
Huzur .5

Pdy MUy, W04 Mauganj .

Pdy Gy W,y Jky Bag Teonthar 'e

Gy W, 0, Ba, Ajaigarh Punna

454 The arca of the zone is 25 thousadn sq km and
has 13 taluks in 5 districts.  The population is 2.7
anilon with an average density of 109 per sq ki
Al taluks but one (Rewa-Huozur) have  population
density varying from 100 to 223.

4.55 Lixcept Rewa and Panpa, the clevation ranges
from 300 to 550 masl. In the former, the miniman s
much lower, viz 150 masl.
L350 Forests occupy  appreciable  arcas  (generally
varying from 15-35 per centy in Paana and Nagod
and some other taluks of Rewa District. The net areu
sown is 44 per cent,  the rest being not available {or
cultivation (10-20 per centy, under pastures (7 -por
cent) and fallow lands (7 per cent).  Excepting Rewa
sotls swhich are red and yellow, the  rest are mainly
mixed red and black.  Twenty to forty per cent area
is firigated in Tikamgarh district and in Chhatarpur
and Brawar taluks,  Elsewhere, the extent of arca
irrigated is small.

4.57 The annual rainfall varies from 100 o 120 cm,

July and August together getting more than 60 per

cent of it

4.58 Wheat is the major crop of the zone accounting
for 25 per cent of the gross cropped area and s
followed by small millets (14 per cont) and  paddy
(13 per cent).  Arca under paddy, however. exceeds
20 per cent in some of the aluks.  Gram and other oil
secds cach account for 11 per cent,  Barley  covers
appreciable arca in some of the taluks but the zonal
average is only 5 per cent. Jowar (kharif) accounts
for only 7 per cent of the gross cropped arca on the
average, exceeding 10 por cent in a few taluks only.
Fodder crops and other pulses also feature in  the
cropping patterns ol some of the taluks,

4.59 The zone has eight cropping patterns 5 beginn-
ing with wheat, two with paddy and one with gram.

400 Phe Zone mcludes Rewa, Fikamgarh, Chattar-
pur, most of Panna and a part of Satna districts. The
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Relative Yield Index for the principal crops is shown
in Table 17.

4.61 Even though jowar yields are high, no patern
starls with jowar.  Barley promiscs well in two of the
districts and small millets in one.  The rest of the
crops have poor yiclds compared with all-India levels,
that of rice being the lowest.

4.062 The distribution of livestock in the zone shows
the preponderance of male cattle. In Rewa and
Panna, cattle form 70 per cent of the total and in
Tikamgarh and Chattarpur, goats are as important as
male cattle.  The patterns that emerge are :

Paitern District
Cmy Cfy Cyy Rewa
. Panna

Gy Cmy Cfy Cy, Tikamgarh

Chhatarpur
TasLr 17

Rclative Yield Index of Principal Crogps in Zone VI

Rewa  Tikamgarh Chattarpur - Panng

) -3 6 ‘ 5-5

rice 37 3%
Jowar(hhavif) 90 128 128 123
surallmiliets 106 6l 60 56
whesrt 57 93 77 55
barfcy 57 {05 104 80
gram 93 93 o) 606
tolal pulses PH 81 93 82

NoTe : Relative Yield adexrepresents distriet yicld oxpressod
as perceitage ol the correspording all-India avergype
yvicld For 1968-69 to 1970-71,

Rainiall Zope IX——L,; (A5 Cy) K,
4,03 Phis is the sccond biggest zone (67,353 sq km)
and covers 15 per cent of the arca of the State.  Jt has

the targest number of taluks (39). spread over a dozen
central and western districts. The districts and taluks

and their cropping patterns in the zone  are  given
below
Cropping Patiern Taluk District
Wi GyfFyiPugidky Khurai Sagur
Sagar -
Crhairatganj Raisxen
Goharganj
Rauisen “~
Vidisha Vidisha
Busodu '
Kurwal -
Wl Py Barda Sagar
Rehli .
W, Py Gy 0y IXamoh Damoh
W, Puy Gy Beraify Raisen
Sthwani .«
Begamgunj “
Budni Schore
Wo kg Gy Ty 04 Guna Guiy
‘ Ashoknagar .,
Shironj Vidisha
Later .
Wi kg FyiCylGg/Oy Huzur Schore
Schere 4
fehhawar 2
Barasia Schare
Nusrullagany “



Cropping Pattern Tuluk District
W, Oy Pug Gy Hatta Dantch
W, Pdy Ml G4/Oy Maihar Satny
Amarpatan i
Raghurajnagar vs
Jky Wy Fu /Gy Ruaghogarh Gruna
Chachaura i
Bhaora Rajgurh
Narsinghgarh .y
Wi Ik Fy/Chily Sujalpur Shajapur
Pds Mt, Oy Beohari Shahdol
Pdy W, Gy M1, /04 Pawal Panna
Murwar.. Jabalpur
Pug W, Gy Jhy Udaipur Raisen
Mt Pd, Oy Bandhugarh  Shahdol
Gy Wy Puyg Jky Patan Jubalpur

4.04 The arcas of the taluks vary widely from 500
to aver 3000 sg km. Though the ¢levation variations
in most of the taluks ecxceed 100 metres, the lower
clevations may be grouped umider two levels, ie 450
and 300 masl.  "The maximum clevation in alimost all
the taluks does not exceeds 700 masl.

4.65 'The population of the zone is 6.7 million
and the majority of the taluks in this zone Tave
population densities in the range of 51 to 100 per
sq km, the rest being generally in the range of 101
to 150.

4.60 A number of taluks i the districts of Ruisen,
Schere, Vidisha and Shabhdel have 25 to 50 per cent
arca under forests and in the rest of the Zone forest
aveir is genersily o 1o 20 per cent. The zonal average
is 19 per coat. Faking out the lund not available for
cultivations ( 1O per cenl), pasture fands (9 per cent).
and the small extent of {allow lands, average net sown
aren is aboni 51 per cept. Seils are mainly mediom
bluck excpt tor Panna and Sutua, which have mixed
red angd bliok A belt of deep black soils covers
Schore and wdjoining eastern arca.  There is very
litthe irrigation,

woils,

18

4.67 ‘I'he unnual rainfall of the Zone varies between
10 aned 140 cm in 55 rainy days. July is the month
of maximum rainfall and together with August accounts
for more than 60 per cent of the annual precipitation.

4.68 Thirteen of the fifteen cropping patterns of the
Zone feature wheat, which covers 37 per cent of the
cropped arca. Jowar (kharif) and gram account for
1T to 12 per cont cach, paddy and fodder crops for
7-8 per cent and other pulses und other oiiseeds for 6
per cent each. Seven patterns begin with wheat, two each
with jowar, one cach with pulses, small millets and
garam.

4.69  'The taluks in this Zone are spread over a dozen
districts.  These include 4 full distriets, half or more
of 5 districts and less than half of 3 districts. In the
discussion of RYI of crops given in Table 18, taluks
belonging to the last mentioned 3 districts are left out.
Barring jowar (kharif) and to some extent tofal pulses
the RYT of other crops is much  below the all-India
averages,  Even though the cropping pattern begin in
a majority of taluks with wheat, je wheat covers a
targer arca, the yield is very low, Rainfall is definitely
not adequate for paddy because of which yields are
very low.

490 Uxeepting Rajgarh and Shajupur which have a
predominance of goats, all the other districts have high
cattic populaiion.  The prevailing livestock patterns in
the Zone are.

TanLe 18

Relative Yield Index of Principal Crops in Zone IX

Paddy
Sagar 57
Raisen 45
Vidisha —
Damoh 57
Sehore 47
Guna 46
Satnn 33
Shahdol 449
Jabalpur 48

Pattern District
Cm; Cfy Cyy Vidisha
Raisen
Cmy Cf, Cyy Sagar
Damoh
Schore
Panna
Jabalpur
Cim, Cfy Cys Gy Shahdo)
Guna
Satna
G4 Cmy Cf Cyy Rajgarh
Shajapur
o Small Total
Jowar(K) millets Wheat Gram Pulses
7 176 76 50 70 88
133 e 57 83 Pl
93 33 76 93
165 66 56 65 84
105 54 hid 103
81 - 43 58 76
124 63 52 64 s0
100 65 39 50 53
128 71 47 80 96

Nort @ Refative Yicld Tndex represents district vield expressed as pereentage of the corresponding allIndia averaee yietd for 1968-69

to FO70-TL,



Rainfall Zone X—E4(A> Co) DE;

4.71  The districts, taluks and cropping patterns in the
zone are given below :

Corpping pattern Taluk District
Pd, Junjgir Bilaspur
Bilaspur vs
Pd, Mt,/Puy Balod Bazar  Raipur
Pdy Mt Puyy Baikunthpur  Surguja

Mahendragarh ys

Pd; Mty Puy/Gy Bemetra Durg

Mungaoli Bilaspur

4,72 The area of the zone is 17,768 sq km. Bai-
kunthpur is less than 1,000 sq km and all the rest arc
between 1,100 and 4,720 sq km the latter being the
area of Bilaspur. The population of the zone s 2.9
million with an average density of 163 persons per
sq km. The population density varies between 120
and 192 in the various taluks.

4.73  The clevations vary from ong taluk to another
from 250 1o 1,100 masl.

4.74 Excepting Bilaspur, Baikunthpur and Mahendra-
garh taluks where forests occupy 20 to 40 per cent of
the total arca, the remaining taluks have very little
forest area. The zonal average is 14 per cent. Taking
into account land not available for cultivation (8 per
cent), pastures (10 per cent) and fallow lands (35 per
cent), the average net sown arca of the zone is 62 per
cent. In the taluks devoid of forests it is higher.

4.75 The annual rainfali varies between 120 and 150
cm in 65 to 70 rainy days. Rainfall during July and
Auguts is more than 30 cm p.m.

476 This is predominantly a zone for paddy the
area under paddy varying between 35 and 80 per
cent of the cropped arca.  The zonal average is 56

per cent.  Associated in the cropping patterns are
other pulses and small millets.  Other crops we not
important.  Since the Zonc includes only a few

taluks of four districts, discussion of the yiclds will
be under relevant zones which cover major parts of
these districts.

4.77 Cattle which constitute about 70 per  cent
of the total livestock dominate the livestock petterns
which arc as below :

Pattern District

Cy,y Cmy Cfy Bilaspur
Durg

Cmy Cfy Cy4/G; Surguja

Raipur

Raintall Zone NI—LE, (A: D} CpE;

4,78 The districts, taluks and the cropping patterns
in the zone ure given below :

Corpping pattern Taluhk District

Pdy Mty G, O Wy Gopadbanao  Sidhi

Pdy Wy G4 /MLJO, Schore Jabalpur

Mt; Pd, O4/Bay Deosur Sidhi
Singrauli .

W3 04 Cy/Puy Seeni Malwa Hoshangabad

W4 Gy Puy Oy Sohagpur .,

Hoshangabad Y
Wy Mt Pdy G, Oy Jabalpur Jabalpur

PU4 \V4 G4 Jk4
Gy W, Puy Jky

Gadarwara Narsimhpur

Narstmhpur

4.79 The arca of this zone is 24,908 sq km. The
minimum and maximum elevations are between 300
and 700 mas! except in Narsingapur und  Sohagpur
where the maximum elevations are 1600 and 1300
masl respectively.  The population is 3 million with
a zonal average density of 120 per sq km.  The
popuation density at the taluk level varies widely
from 52 in Deosar to 324 in Jabalpur.

4.80° The net sown area varies generally between 45
and 60 per cent among the taluks, the zonal average
being 44 per cent.  The average zonal percentages
are 20 and 13 for forest area and for land not avail-
able for cultivation, Pastures and follow lands and
coltivable wastes constitute 5-6 per cont cach.  In
Narsimhpur, Hoshangabad and adjoining areas of
Jabalpur, the soils arc deep black.  In Sidhi, they
are red and vyellow. Area under irrigation Is
negligible.

4.81 The average annual rainfall of the zone is about
130 em.  In July and August the rainfall is maxi-
mum, both the months getting more than 30 ¢m pm.

4.82 This zone has diverse cropping patterns. Of
the eight patterns, 3 being with wheat, 2 with paddy,
one each with small millets, gram and other pulses.
In the zonal avrages wheat occupies the largest area,
viz, 21 per cent, followed by paddy. small millets
and gram each 14-15 per cent and other pulses and
oilsecds 9-10 per cent.

4.83 The Relative Yield Index of the various crops
is given in Table 19. The yields of paddy. small
millets, gram, barlev and maize are low. Jowar
yields are well above all-India levels und the zonal
yicld is also high. In the case of total pulses, zonal
yields equal the all-Tndia Jevels, .

4.84 Cattle constitute nearly 70 per cent of .nhc
total livestock numbers in  all taluke except Sidhi
The livestock potterns are
Cmy Cfy Cyy Tabalpur
Hoshangabad

Cm,; Cﬁ CY4 G4 Sidhi

Cy, Cm, Cf; Narsimhpur



Fasee 19

Relative Yiceld Index of Principal Crops in Zone X1

District

Sl millets

Barly Mzize

Paddy Jowar (R) Wheat Grim Total pulecs
Jabalpur 48 128 71 47 80 G 7
Hoshangabad RS 145 00 46 55 90 - 98
Sidhi 4 112 63 49 . 67 85 87 74
Narasinipur 87 154 66 74 77 104 -
Note : Relative Yield Index represents distiict yield expressed as percentage of the Cortesyonaing  all-India avirepc vid'¢ for
1968-69 to 1970-71,
Rainfall Zone XII--E4 (A; B) C)) D|E, 4.89 IForcsls occ]up_v 30 to 66 per cent ofl the area
. i Sohagpur, Baihar and  Bharatpur taluks, 11
4.85 The districts, taluks and the cropping patterns per cent of the land in the Zone is not available for
included in the zone are given below : cultivation and another 11 per cent is fallow. The
) ‘ I . net area sown is 46 per cent. While Seoni. Balaghat
Cropping Patrern Taluk Districi and Western parts of  Mandla have  shallow black
Pd, Mt Sohagpur Shahdol soils, l‘ho;e s0ils .in the rest oi" the zone are red and
Pd, Puy/Mi, Baihar Balaghat yellow with medium black  in the north-west and
Pd; Mt, Pu, Bharatpur Surguja western half of Mandla and Shahdol districts.  There
Pdy Mt, Pu, W, r%’“‘"‘"“ Mandla is very little irrigation in the zone.
Seont Seoni
Mt, Pd, O, Pushparajgarh Shahdol 4.90. Heavy rainfall ranging between 130 and 170 cm
E:‘m" i Mandly in 70-80 rainy days is characteristic of the  Zone.
W - o Lfkhr?'ri- n o Seoni July is the month of muximum rainfall and with
1 M1y Pd, Gy Oy arhmada »ee August, it accounts for 55-65 per cent of annual
- . . drecipitation,
4.86 The area of the zone is 26,515 sq km. It Fy-1piatic
IE'S‘ nl?.“’ l"hikf’lh \m :]W“ Oicl(l,]:d ,,LOISBU?L kﬂ:m";:d 491 Paddy (30 per cent) and small millets (24
q xccp;nﬁ one e (:rkig- e 3000 kmﬁl Sohadik per cent) are the main  crops of the zone, covering
aur of them are m'( Se()%q(u'l Y ‘qth " hish ‘t’=p. more than half of the (otal cropped arca.  These
taluk has an area of 5039 sq km, the highest in two crops dominate the cropping patterns,  Wheat
the State, 18 predominant in one taluk only.  The zone has
4.87 While the minimum elevation in Balaghat, five cropping patierns, three of ‘which begin - with
Surguja and Shahdol arcas is 300 masl elsewhere it is paddy and one cach with wheat and small millets.
450.  The maximum clevations vary considerably, ) ) .
exceeding 1,000 masl in Bharatpur, Pushprajearh and 4.92  The Relative Yield Index values of important
, crops arc given in Table 20.  The vields of most
Sohagpur. . . . -
] ‘ ] o of the crops are fow, including those of small millets
4.88 The total population of the zonc is 2.4 million and even the dominant crop, paddy.
with an average density of 92 per sq km. Bharat-
pur in Surguja district has a very low average ol 10 4.93  Cattle dominate the livestock patterns of the
per sq km because 60 per cent arca is occupied by zone with a total of about 70 per cent. In some of
forests and a considerable arca is not available for the districts, goats are more than 10 per cent of total.
cultivation.  The population densities for the other There is thus only one common pattern for the zone.
taluks vary betwecn 62 and 120, viz. Cm, Ctf,/Cy/C,.
TaAsLE 20

Relative Yield Index of Principal Crops in Zone XII

District

Balaghat
Surguja
Seoni
Mandla
Shahdol

Paddy Maize Smallmillets Whest  Total pulses
94 88 80 32 78

Gl 97 75 S3 03

106 b 66 33 81

56 106 58 59 74

49 49 65 39 33

NoTe : Relative Yield Index represents district vield expressed as percentage of the Corresponding all-India averupe vield for 1968-69

to 1970-71,
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4.94 The districts, taluks and the cropping patterns
included in the zoae are given beclow :

Cropping patern Taluk District

Pd, Raigarh Raigarh
Sarangarh 's
Sakti Bilaspur
Katghorau

. "
Mahasamund Raipur

Bindranasagarh ., .

Bijapur Bastar
Pd; M, /Pu Surajpur Surguja
¢ Ambi?capur o3
Jaspur Raigarh
Udaipur e
Gharghoda »»
Balaghat  Balaghat
Wara-Seoni o
Raipur Raipur,
Dhamtar! .
Durg Duryg
Sanjanbalod .
Kankar Bastidr
Bhanupratapfur
Narayanpur '
Jagdalpur o
Keﬂw, e .
Kondagaon ”
Pdy-Miesa, Samri Surguju
Pds Mt Puy/G, Rajnandgaoh Durg
Pdy Mt; Dantewara  Bastar
Mty Pd, O, Pal Surguja

4.95 - - Fhisis the-largest of the rainfall zomes ‘with an
darea-of 78,289 sq km, which is a little éver 17 per
eent of the area of the State.- The number of talmks
is 28 which span seven districts. The entire districts
of Raigarh, Bastar, Balaghat and Raipur-(but for ‘ene
taluk) and about half the taluks of Bilaspur, Surguja
and Durg districts are included in the zone. The total
population of the zone is nine million with an average
population density of 119 persons per sq km. The
takuk population densities vary between 32 in Bijapur
#nd 263 in Raipur. ,

4.96__The minimum and maximum elevations in the
taluks vary considerably from 300 or less to over
1,000 masl. In Durg the range is 300 to 600 masl;
the maximum being over 900 masl in Raipur, Balaghat
and Bilaspur areas and to 1,050 masl, in Raigarh.
Surguja and Bastar have maximum elevations of over
12,000 masl. V

4.97  Forests occupy large areas of some ‘of the dis-
tricts. The percentages in each district are Bastar
(66), Surguja (55) Balaghat (55), Raipur (38),
Bilaspur (40), Durg (26) and Raigarh (32). In fact,

about half of the area of Zone is under forests.
Considering that another 10 per cent area is not
available for cultivation; 10 per cent is under perma-
acnt pastures, and about 5 per cent under fallow lands,
the net sowa arca comes to 44 per cent for the Zone,
varying from 20 in three taluks of Bijapur, Pal and
Narainpur to 75 per cent in Sakti. Bastar and the
south-western parts of Durg district have. red saﬂ
soils. Bataghat soils are black, deep in the northeast
shallow cliewhere. Red and Yellow soils with patches
of deep black soils are present in the rest of the zoge.
Raipur, Durg, Balaghat and Bilaspur districts have
each more than a lakh hectares under irrigation, but
elsewhere irrigated area is negligible. Rainfall is
heaviest in this zone with annual averages of 150 to
170-c¢m, 85 to 90 per cent of annual rainfall occurin
in the months Junc to September. July gets about 3
mcntof annual rainfall and August rainfall is slightly

wer.- Jume and September contribute only 15 per
cent to ‘the total rainfall.

4.98 The Zone is dommated by paddy, which covers
60 per-cent of the cropped arca. Other pulses cover
15 per.cent area.and small millets 11 per cent. Other
crops. are.cultivated only to a negligible extent. The
zonal cropping pattern is Pd, Puy/Mt,. There are,
however, variations in the cropping patterns in the
various taluks,

499 RYI values of thc main crops of the zone are
given in Table 21,

4.100 - Rice. the major crop of the zone, has yields
lower than all-Tndia levels and in many of the districts
the RYI is below 75. The vield of small millets is
oven lower than that of paddy. In Raigarh and Durg
the RY! is only around 36. Maize yields are closer
to all-India but maize does not feature in the cropping
patterns of the Zone. Pulse viclds are also lower than
the all Tndin levels.

4.101 Cattle constitute the main livestock population
of the zone, being 60 to 72 per cent of the total and
accordipgly the livestock pattern is Cy; Cm, 'Cfe.
Excepting Bilaspur, goats feature in the various live-
stock patterns in the Zone.

Pattern District

Cy4 Cfy Cmy Bilaspur
Durg
Raipur

Cmy Cf4 CY;;/GJ Surgu'a -
Balaghat

meg Cf.t C)Lg G4 Raigarh
Bastar

TaBLE 21

Relative Yield Index of Principal Crops in Zone XITI

P.id;iy Small millcts.  Gram  Total pulses  Wheat Maizp

gﬁigsh
Laspur.
Baﬁa’vr‘
Subguja’
Balaghnt
ipur
Durg

74

37 55 57 53 111
77 7 69 54 102
45 52 66 55 105
75 46 65 53 97
80 79 78 32 88
60 74 82 47 30
36. 62 55. 41 _

"NoTE Rieql%gt; Yseld Index represents distrié—t_yTe'l—&_ci}réssed as pg;;e;t:‘azgw‘c;f'thé carrespondingwan-lndia average yield for 1968-69 to

4—1771Agri/76
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5 FUTURE CROPPING PATTERNS--SOME OBSERVATIONS

General

5.1 The foregoing sections have dealt with in detail
the rainfall, cropping and livestock patterns which
emerge from the existing information. The rainfall
patterns have been grouped into Zones and it has
been examined how the cropping and livestock pat-
terns featur in these Zones. Among other informa-
tion that on soils, which ought to play an important
role in determining cropping patterns, is lacking in
such detail as is rquired for this analysis, Data on
orography and population density have featured in
this analysis but their exact role in the cropping and
livestock patterns could not be brought out owing to
lack of detailed information. It is, however, considered
that studies and analysis indicated in the preceding
sections are important for the guidance they may give
in deciding cropping and livestock patterns vis a vis
rainfall patterns. The greater the accuracy of the
primary information and the more detailed such in-
formation is, the more useful the data would be in
indicating the most efficient cropping and Iivestock
patterns in an arca or a zone. With this purpose in
view the following procedures are suggested :

(i) Delineation of rainfall zones;

(ii) Identification of the existing cropping
patteras;

(i} Assessment of area needed for each crop

~and its ideal distribution.

(iv) Comparison of (iii) with (ii) in order to

determine possible changes; and

Consideration of other related factors like
soil, irrigation facilities, density of popula-
tion, livestock patterns and then arriving at
the future cropping patterns.

5.2 The methods of delineating rainfall patterns or
zones and cropping patterns have been fully discussed
in Section 2. For the purpose of locating suitable
areas for a crop, soil and topography of the land are
important factors. The approximate area to be put
under each crop will be decided by the demand for
it at the State and national levels both for internal
consumption and export. The departments responsi-
ble for crop planning of a State should, therefore, be
cognisant of the demand for a crop, so that production
efforts are not rendered futile because of lack of de-
mand and marketing. The part each of the factors
mentioned in item v) of para 5.1 is likely to play in
deciding cropping patterns has already been discussed.
For this purpose not only detailed data but also know-
ledge about the correlation between these factors and
crop performance would be necessary. Knowledge
gained, through long experience, by farmers would
also be most helpful.

(v)

5.3 Tt may be mentioned that the rainfall intervals
which form the basis of identifying rainfall patterns
are subject to minor modifications. Thus, the condi-
tion that not less than 30 c¢m of rainfall for three

consecutive months is good for paddy may mnot be
rigorously adhered to. If the soil is favourable and
has a high water retentioa capacity or, what is more
important, water management is ecfficient with an eye
on economic water use, rainfall lower than 30 ¢m for
threc months may sustain a good crop of paddy.

5.4 The choice of a cropping pattern is not decided
by the farmer only on technical grounds. He is also
guided by the profitability of the crops or require-
ments for his household consumption. Farmers may
not be inclined to accept a crop unless the necessary
inputs and infrastructure are assured. Of all the in-
puts water is the most important as is made evident
by the spread of groundaut in the country, sugarcane
in Gujarat, maize and cotton in Karnataka and recent.
ly of wheat in West Bengal. These are excellent
insatnces of the manner of introduction of new crops in
the cropping patterns of a State or a region.

Some Observations pertaining to Madhya Pradesh

55 The importance of Madhya Pradesh to crop
production will be apparent from the fact that it is one
of the three States which together account for about
38 per cent of the gross cropped area of the country,
the share of Madhya Pradesh being 12 per cent, of
Uttar Pradesh 14 per cent and of Maharashtra 12 per
cent. The rainfall pattern in the southwest monsoon
period is A, B, over vast areas of the State which
augurs well for crop production. The present yields
of most of the crops grown in the State are below the
all-India averages. The reasons for low yields merit
close study.

5.6 The rainfall patterns of the various zones show
that only two months of July and August have A type
rainfall and June and September have B type rainfall,
Because of the A type rainfall, farmers are tempted to
grow paddy, but the subsequent rainfall is not enough
to carry the crop to maturity, Perhaps more economic
and efficient water management may help in some of
the zones. On the other hand, A, B. type rainfall
proves to be too much for many other crops. The
undulating terrain aggravates the problem by causing
waterlogging in low lying areas and insufficiency of
soil moisture in high lying areas. Better water manage-

ment is one important aspect deserving special
attention.

5.7 Paddy crop has in any case, to be confined to
low lying areas or where supply of water could be
ensured during the entire life span of the crop. If this
is done, the yield of rice may improve if suitably
supported by better technology.

5.8 With the improvement of damage many other
crops like maize, cotton, soybean, nwrad, which have
high water requirements, though lower than paddy,
could be probably taken in areas from where rice is
withdrawn. With better cultural practices, vields of

other crops like sesamum, bajra and pulses might also
improve.

In ﬂ"lis context Aaveli lands and wheat fallows need
special mention. In both these kinds of lands, the



emphasis is to raisc rabi crops, particalarly wheat,
without taking any crop during the kharif season. In
haveli type of cultivation, water is suitably impounded
and made to stand in the field until September, where-
after it is allowed to evaporate away or drain of by
the end of October. Then the fields are prepared for
rabi sowings. Where no crop is taken during kharif
season in haveli lands it may be that either water is
inadequate for paddy or too much for other crop. The
experiments being carried out at J N K Vishwavidya-
laya, Jabalpur to utilise the water which is at present
wasted in the kharif season for crop production are in
she right direction.

5.9 [Irrigation facilities becoming available, wheat
should be taken in areas of assured irrigation. Haveli
lands in that case need not be used for wheat but
other useful kharif crops may be taken instead follow-
ed by suitable rabi crops where possible. When a part
of the wheat area comes under full irrigation, it should
be possible to allccate some lands to sunflower or
safflower in the rabi season. With increased irrigation
facilities it should be possible to increase the area
under sugarcane crop.

5.10 Considerable area in the State is put under
Khesari pulse (Lathyrus sp.) as relay crop in  paddy
lands. Owing to the danger of lathyrism caused by the
pulse, either precautionary measures should be taken or
toxin free varietics popularized. With improved techni-
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yues and better yielding varieties becoming available,
it should be possible to maintain the present level of
production of this crop even with smaller area. The
surplus area may be diverted to safflower.

5.11 A substantial area of the State is under small
millets. Small millets are rich in minerals but are
hard to digest. At preseat, small millets are the main
stay in hilly regions. Their preference stems from the
fact that they are hardy and could be grown in mar-
ginal and sub-marginal lands without requiring much
care. Future researches on small millets ure likely to
result in the favour of high yielding varieties as it has
happened in the case of cereals, and the present pro-
duction may be maintained on about half the present
arca. For better nutrition and economy, it is advis-
able to take to mixed farming. In view of this it may
be advisable to divert half the existing area under
small millets to fodder crops. Many small millets
could «also be used for fodder.

5.12 'The area under fruit crops like citrus and
banana can also be increased with advantage in this
State. The citrus group of crops suffer seriously from
the dieback disease. We suggest rejuvenation of many
of the existing orchards and replantation of some
others. This will have to be suitably considered while
formulating the future cropping patterns. Sapota
(Chiku) and ber are some of the other orchard Cropé
gzthich require encouragement in the drier arcas of the
ate.



APPENDIX 1
Talukwise Land Use (1969-70) and Population Statistics

MADHYA: PRADESH
(thousand hectares)

) Popujation 1971 Forests Nac Cw Ppkgl Mic&g  Fallow Nei
District/taluk ——— ‘ lands area
Tetal Per sq km SOWH
Rainfall Zone—1 - .. i .. .. - .. Rainfall Pattern—E(€Cy) Ky
Khaigone (West Nimar) '
Barwani 132981 197 - 15 1 5 —_ 1 45
) (22-3) @ Q) @ (1))
Rajpur 173195 132 5 25 4 13 — 1 81
. 4) ) (&) (10) (¢)] (62)
Dhar .
Manawar 258312 116 19 41 5 25 —— 3 131
© f18) @) an m 39
Rainfall Zone—I1 .. e .. .. .. Rainfall Pattern—E; (B, C3) £4
Khacgon (West Nimar) '
Khargaon 265282 145 6 18 11 18 — 2 129
® 10) (6) (10) i) (10)
Kasrawad 95530 94 14 11 5 13 ] 58
14 an (5) (13) M 57D
Sendhwa 209919 157 18 12 4 5 — 1 93
(13) )] 3 » 4)) 70)
Bhikingaon 157861 99 29 10 10 18 — 2 98
' 14 (6 6) 1y 1) {62)
Maheshwar 98875 123 13 7 2 15 - 1 42
' (a7 (®) 3y 19) Q) (52)
Barwaha 151169 125 24 8 5 12 — 1 70
(20) (N ) {10) 4 (58)
Khandwa (E. Nimar)
Burhanpur 311188 213 4 20 1 1o 2 3 101
(2) (14) 1_ 99 () Q) (69)
Khandwa 399107 131 12 26 3 41 2 6 216
()] ® ) (13) ¢)] ) (70)
Rainfall Zone—I11 - 7 = .. .. .. Rainfall Pattern—E; (B, C| E;) E,
Bhind
Gohad 150598 146 1 10 2 7 — 1 82
()] (10) ) @) (9] 9%
Gwalior '
Pichhore 219396 117 11 28 13 12 7 116
® Qs) Q)] ©) (€Y (62)
nder 82281 126 — 6 2 4 .- 1 53
Bha ®) 3 © )
; 8 17 1 8 7 N 1 64
dha 108356 3 eg —
Seon (12) (&) (8) 0)] 1) (69)
Datia 146911 132 8 16 11 7 2 5 63
0] (14) (10) (6) W) (4) 7
Neheon 8 42 150 56 43 23 7 9
158782 2 X -
Sheopur @ a9 a2 ® @ @9
Shivpusi 12416 6 79 35 26 11 3 41
ivpuri 8 3 2 -
Stivp @)  ay a3 ® @ e
— ==nil or negligible (less than 500 hectares oy 05 per cent)
Nac =not available for cultivaticn
Cw =culturable waste

Pp&gl =permanent pastures and other grazing lands
Mtc&g =miscellaneous tree crops and groves not included in net area sown
Notes : 1. Figures in bracketsvepresent percentages to totalreportingarca.

2. The percentage figures have been rounded off individually and hence cross totals may not, in some cases,
add up to 100.
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District/taluk
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APPENDIX 1—(Contd.)

Population 1971 Forests Nac Cw Pp&sgl Mtc&g Fallow  Net
lands sown
Total Per sq. km area
) Rainfall Zone—III (Contd.) rainfall Pattern—E, (B, Cy Ey) Eq
Guwslior
Gwalior 556328 207 99 59 18 14 — 6 73
37 2) D (&)} Q) 2n
Shivpuri
Karera 165687 84 21 37 35 17 — 17 70
(10) 19) 18) ) ®) 36)
Pohri 87162 S5 12 17 34 15 24 2 54
N D amn (22) 10) 1s) m G349
Pichhore 166536 70 31 45 34 28 — 26 75
a3 19) 14) 12) an 3D
Mandsaur ’
Bhanpura 65613 63 33 25 4 4 — Neg . 37
(32) (24) @ @) (Neg) (36)
Shajapur
Susner 123976 97 2 27 12 18 — 1 &6
2) @n (10) (14) ) (52)
Ratlam
Jaora 180112 132 — 11 14 12 —— 1 97
8) (10) € (¢)} 72)
Alot 102655 109 1 8 5. 17 — 1 63
(€8] ()] ) (18) 4} (66)
Shivpuri =
Kolaras 133014 58 52 29 21 18 9 3 98
' @2) 13 ©) ®) @ ) @)
Mandsaur
, o5 s 0 oen &)} (5 1)
Malhargarh 77 119 — 12 4 6 — Neg 58
((5) &) ®) (1 a1
Mandsaur 195907 155 04 15 4 16 — 1 ‘90
- (0-4) (12) @ 12) 0 an
Neemuch 132981 155 3 13 4 8 — N §7
3 (15) (5) ® (.]% (]
th 109980 97 1 27 7 9 — 1 69
Garo ) ©® ® M @h
amau 126242 99 ] 21 6 18 — 1 80
Suam o ae ¢ a4 W 6
Morena
. 174750 110 22 50 1t 9 — 1 66
Joura a9 on ) ® o @l
balgarh 155807 120 22 4 4 1 — 1 P4
Sabalgar an  6b ® ® W 09
" 84206 29 124 74 40 16 — 3 32
Bileypur @ @) a4 ®) o ay
Mandsaur
wad 110409 70 29 51 15 13 — 1 47
I OSRD) o) ® M (30)
)
Bhind
164318 170 — 11 2 6 —_ 1 7
Mehgaon an @) © o 6
Lahar 191667 117 — 14 2 7 Neg 1 83
(13) 2) @) (Neg) a mn
ind 287372 209 6 25 1 10 — 1 94
i @ a9 O C) O 9
Mw oy 206290 193 6 22 3 7 — 1 &
© (20) 3 ¢ 1 (63)
Ambah 205503 194 — 24 1 7 — 1 7
Q22) (4} ©)] [4))] {69)

———
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APPENDIX 1 (Conrd.)

Population 1971 Net
District/taluk Forests Nac Cw Pp&gl Mic&g Fallow area
Total Per sq km o lands sown
Rainfall Zone—1V . . . .. Rainfall Pattern—E, (B3 Co) E,4
Indore
Indore 682531 718 4 13 2 9 — 1 66
4) (14) @ (10 1) (69)
Depalpur 105096 103 Neg 6 2 12 — - Neg 81
(Neg) (6) 2) (12) (Neg) 9
Sawer 86135 113 —_— 4 2 7 —_ Neg 62
©® (€)) (9) (1) 81
Usjjain
Badnagar 125449 102 — 8 4 12 — 1 98
(6 3 (10 03] (80)
Ratlam
Ratlam 245844 185 6 16 10 12 —_ 2 87
@ ® © m (66
Dhar
Dhar 179562 94 33 14 7 21 — 1 114
(7 €] @ (11) 1) (60)
Badnawar 98538 93 2 8 3 17 - 1 75
@) @) (&) (16) 18D an
Jhabua
Jhabua 167325 116 28 18 5 13 — 4 76
(a9 12) ) ® o0 3 (53)
Thandla 120508 115 3] 11 5 10 — 1 47
(29) an &) )] ey (45)
Ratlam
Sailana 97919 80 26 18 16 12 — 3 47
(21) (15 (13) (10) €)) (39)
Ujjain
Khacharod 169399 132 — 12 6 18 —_ 1 91
(10) 4) a4) ) an
Mabhidpur 112783 100 — 6 4 19 — 1 84
) 3) an ) 74)
Tarana 119337 115 4 4 3 17 — 1 75
4 ) (3) (16) 1 (72)
Dhar
Kukshi 193854 113 19 27 6 25 — 3 91
(1 (16) (3 (15) ) (33)
Dewas
Dewas 160609 160 1 8 2 13 — 1 77
(D 6)) @ (13) ) (76)
Ujjain
Ujjain 335548 241 — 15 7 11 —_— 2 105
(11) 5 (®) 1) (75)
Indore
Mhow 151388 188 19 5 1 10 — 1 45
23) Y M 12) @ (56)
Dhar ’
Sardarpur 112134 87 2 30 8 13 — 2 74
@ 23) © 1o ¢y (58)
Jhabua
Petlawad 86853 91 3 31 3 9 — 1 48
3 (32 @ )] 4§ 1)
Alirajpur 170160 76 36 67 3 20 — 8 92
(16) (30) (1) )] 3 41)
Jobat 122936 112 15 11 3 9 — 4 69
(14 (10 3) ® (3) 62)
Rainfall Zone—V . . .. . . Rainfall Pattern—E, (4,B,C1E)) E,
Shajapur
Shajapur 225102 124 _— 29 11 36 —_ 2 102
(16) (©) (20) 1€)) (36)
Agar 134554 93 1 32 11 30 — 2 £i !
(Neg) (22) 0 21 ) 49
Rajgarh
Rajgarh 99316 92 1 8 14 22 — 3 59
43 (&) 13 (21) €)) (54)
Khilchipur 171178 105 2 27 9 25 — 2 100
@ e ) 1% o (61)
Sarangpur 112214 124 — 6 5 12 — 1 66
) (&) (14) (1) 73
Guna
Mungaoli 163142 71 43 32 32 14 — 5 104
(19) (14 (14 (3] (2) (45)
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APPENDIX 1 (Contd.)

Populzl?ion 1971

Net
Districtftaluk Forests  Nac Cw Pp&gl Mitc&g Fallow area
Total  Per sq kin lands sown
Rainfall Zone~V1 Rainfall Pattern—~Ey (4, B, C.) E,
Dewas
Kannod 94545 67 52 5 1 19 — 2 61
(€3] 4 1¢)] (14) (1) (43)
Chbindwara
Sausar 255066 129 26 27 5 10 Neg 5 126
13 (13) @) (5) (Neg) 3) (64)
Chhindwara 515365 115 145 39 15 20 1 31 197
32 9 3) (5) (Neg) Y] 44
Amarwara 218982 €0 111 29 19 24 Neg 30 155
30) ® %) (6) (Neg) ®) 42)
Betul
Muitai 287225 123 12 23 22 7 — 14 156
(5) 10) (€)) 3 ©) (67
Bhainshdehi 176834 77 61 20 10 7 e 13 119
(26) ) (C)] (3) 6 (52
Dewas
Bagli 118041 61 95 8 4 18 — 1 66
(49) 1)) 2 (10 n (34)
Sonkatch 145061 113 7 16 2 19 — )| 84
6)] (12) 2) (1%) ) [(65)
Betul
Betul 272137 13 42 25 19 9 — 25 121
(18) (10) ® (4) (10) (50)
Dewas
Khatigaon 76080 69 21 8 4 20 - 2 55
{19) (N @ (18) @ (50)
Sehore
Ashta 145990 100 26 9 3 18 — 04 90
(18 (7) 2) (1 ©0-3) (62)
Hoshargabad
Harda 240435 95 27 18 9 34 Neg 5 159
an v @ (13) (Neg) 2) (63)
Khandwa
Harsud 169036 91 14 13 1 43 1 5 109
D 0 0)) (23) (Neg) 3) (59
Rainfall Zore—V1II Rainfall Pattern—FE, (4, 8Cy) D, C,
Durg)
Khairagarh 287699 126 15 25 5 16 — 14 153
4] amn @ N ©® (67
Kawardha } 225587 137 3 15 2 13 — 9 122
@ ® 1 ®) (6) (74)
Rainfall Zone—VII1 Rainfall Pattern—F, (A4, Cy Ey) E,
Chhatarpur
Laundi 169083 96 4 16 32 13 - 8 103
(3) ® (18} (7 (5) (58)
Panna .
Panna 196946 70 98 39 35 2 Neg 18 89
(3%5) (14 (12) 6))] (Neg) ©) (32)
Satna
Nagod 178707 98 59 21 14 7 1 8 73
(32) (12) ® C) (Neg) @ {40)
Tikamgarh
Tikamgarh 211935 124 7 24 23 27 — 12 78
“@ a4 13 (16) )] (46)
Jatara 199253 115 12 26 19 26 — 6 84
Y] (15) (11) 15 @ (48)
Niwari 157697 135 6 21 9 23 — 5 52
&) (18) ® (20) ) (44)
Chhatarpur
Chhatarpur 345255 103 17 34 77 22 Ne 47 1
®  a e H New  ay (o
Bijawar 198047 56 67 90 T1 19 - 21 24
(19) 26 (20) (5) (6) 24

e — e



APPENDIX 1 (Comd)

. Population 1471 Net
District/taluk B S LI T A 11 Moo o tp &l Mte&ye Fallow area
Total  Persg km fannds Sown
Rainfall Zore—-VIH1 (Contdy . : . Rainfall Puttern—F, (4, C; F)E,
Rewa
Sirmauy 235004 150 2 15 . bt Neg ] A
(15 (1 {9} (Neg) (7 (504
Huzur 296809 a3 5 24 4 4 H f 86
4y h (&3} {3) h (5) (63)
Mauganj 255460 137 12 23 12 i Nep 26 106
{6) [ 34! (7 {4) {Neg) (1) (57
Teonthar 190621 120 27 32 3 D] Neg 8 79
7 {20 (" {6y {(Neay (%) {59
Panna
Ajaigarh . . . . 70058 RE 8 12 s 7 4 26
(2 K3 IS s] (3 (1 {6 (42)
Rainfall Zone-—1X . . .. .. . . Rainfedt Pattern—E; (4> C) B,
Sagar
Khurai 264876 125 12 12 7 23 — 2 152
() (5) (3 (12) — M (72)
Sagar 408949 165 13 20 9 3z Neg 2 15t
(13 (" 4 (13) New th {61y
Raisen
Gohargan} 79923 54 115 4 H 35 — [ 51
(50) o) (5) ¢31 (2) (34)
Ghairatgani 55342 70 a3 3 4 4 - 42
(RA) 1) (s (3 {54)
Raisen 85912 67 54 5 7 5 - h 57
423 {4) {5 (1) (1) (44y
Vidisha
Vidisha 206811 107 23 i 7 B — i 141
12y {6) 4 (4} (h o
asoda 203752 §9 20 20 9 22 — 3 155
Ba (9 ) (4) (10 T
S urwal 85146 102 Neg 8 3 6 i 63
wwal :
Kurwy Nes) (10 (0) (7 () (79)
Sagar )
Banda 144072 107 % t 7 23 N, 6 69
(13) () (5) an (Mew) {3) (52)
Rehli 244394 103 39 13 13 30 Neg 6 136
{16) (33 (6) (13} {(Negh (%) (57)
Damoh 381147 18 49 32 25 13 4 8 161
2 2 45 8
Damoh (15) (10 @ 14 m ) (50)
Raisen {20918 hi¥] 32 7 5 5 { 6
;r‘u- PAY s Sl ! - ‘3 - A hii}
Barally (23 (51 H (4 () (63)
sifwani 63146 50 41 B 10 & e i 44
Stlwani (39 (3 (10} (5) (0 (42}
amgani 69165 78 22 3 9 4 - ! 49
Begamgan] 5 (4) (10 (5 () (55)
Sehore 67241 62 44 [§ 4
ndni 2 | 6 K 8 — ! 44
Bud (41 (6) (4) e (1 @n
Guna 178154 56 74 40
na 5 b E 68 28 R S 10t
Gu 21 11 21y ) ) fex)
Ashoknazar 194314 82 10 3l 20 20 — 4 153
%) 1 %) o ) {(64)
Vidisha ,
Sironj 106969 15 10 IE4] i4 Q - a §i
(8) 1t (th (6 (€3] (63)
Lateri 55155 37 e — I 49

28 6 &
(28) (N (8) G M (50)
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Population 1971 Net
District/taluk Forests Nac Cw Pp&sgl Mtc&g Fallow area
Total Per sq km . lands sown
Rainfall Zone—IX (contd.) Rainfall Pattern—E,; (A3 C3) E4
Sehore (6)
~Huzur 470700 352 18 17 7 18 — 2 73
(13) 13) ® 13) )] (55)
Sehore 159222 101 15 13 5 24 — 1 100
(&) O] 3) 15 0y (63
Ichhawar 61019 550 47 3 4 12 - Neg 44
42) 3 “) (an —_ (Neg) 40
Berasia 101460 71 31 7 4 25 1 75
(22) 16)] 3 an ) (52
Nasrullaganj 79292 89 48 5 6 14 f— 1 61
(33) (C)] &) (10) ¢9) (45)
Damoh
Hatta 192116 96 18 20 16 26 Neg 6 114
Satn ®) (109) ® ()] (Neg) 1€)) 1)
Batna
‘Maihar 141958 126 6 37 9 2 Neg 6 51
) (33) ® ) (Neg) (6) (46)
Amarpatan 180749 144 20 20 6 . 1 1 7 70
(16) (16) ) ¢H) 10)) 6)] (56)
Raghurajnagdr 412117 128 49 63 28 17 8 15 143
(1s) 19 @ %) 1¢3)] 5) (44)
Guna
Raghogarh 143151 73 13 41 19 16 — 2 105
o 3y (109) ®) €)) (53)
Chachaura 104987 88 15 15 9 9 — 2 69
(13) 3) ®) 8) ¢y GN
Rajgarh
Biaora 114197 99 6 11 7 19 —_ 1 71
(&) (10) ©) (16) n (62)
Narsingarh 147396 110 5 8 7 17 -— 2 96
4 © ) (13) @ an
Shajapur
Shujalpur 194727 118 —_ 6 5 12 — i 66
o ) (i4) m 73
Pauna
Pawai 162073 54 75 78 37 4 — 15 89
(2%) (26) 13) o ) (30$)
Jabalpur
Murwara 387976 142 (1%)3 (120 (; (%% (15; 6 (13 35 133
) 9
Shahdol ) ® (9
Beohari 169825 65 118 27 14 14 — 21 68
‘ (45) (10) 63) * @ (26)
Ralsen
Udaipur 78620 101 9 4 4 3 — 1 57
' a2 (5) 5 4 @ asn
Shahdol
Bandhogarh 203863 56 153 37 32 22 Neg 33 86
42) (10) 6)] ©6) (Neg) ® (24)
Jabalpur
Patan 175193 125 5 12 5 12 1 4 101
3 ) &) ® 1¢)] (©)} (72)
Rainfall Zone—X .o 4« +e ss ss «s  Rainfall Pattern—E, (A, C; DyE,
Bilaspur
Janjgir 409548 192 8 20 5 28 — 11 141
4 ® (€)] 13) — ) (66)
Bilaspur 840655 . 178 . 114 36 11 47 — 21 243
(24) ® ) (10) — 5) 1)
Raipur
Balod Bazar 598863 167 30 32 7 36 — 22 231
] (®) ® 2 (10) — (6) (64)
. Surguja
Baikunthpur 108029 25 24 8 5 1 Neg 6 4
(28) ® ©) M 10)] ) (49)
Mahendragarh 145807 131 47 9 2 6 —_ 9 39
(42) ® ® (6) - ® (%)
B“;ignetata 384476 135 — 17 4 30 - 9 225
. —_ (6) 6] an - 1) (19)
Bilaspur
Mungaoll 415635 167 19 15 6 26 - 8 175
‘ (8 (6) 3) (16) - (70)

5771 Agti/T6
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APPENDIX 1 (Contd.)

Population 1971 Forests Nac Cw Pp&gl Mitc&g  Fallow  Net
District/taluk lands  area
Total Per sq, km sown
Rainfoll Zone—XI . . .. . .. .. Rainfall Pattern—E(4,8,C,) E,
Sidhi
Gopadbanano 440669 93 191 70 14 — —_ 26 170
40 15 3 6 36
Jabalpur (40) (15 3) (6) (36)
'Sihora 364716 128 37 49 20 36 Neg 15 129
Sidbi 13 an Q] (3  (Neg) ®) C)]
11
Deosar 196746 32 161 80 22 —_ —_ 23 3
43 21 6 6 24
Sidbi (43) 21) (6) (6) (24)
Singrauli 139371 73 80 40 6 — —_— 9 55
42 21 3 5 29)
Hoshangabad “2) @b ® &) (28
Seonimalwa 97756 95 8 7 11 6 Neg 2 a8
® ¥)) an (6) (Neg) 2) (66)
Sohagpur 202018 96 53 13 13 17 — 5 110
(25) 6) (6) C)) 3) (52)
Hoshangabad 265661 149 25 16 12 17 — 5 (58)
(14) ©) Q)] 9 °3 %)
Jabalpur
Jabalpur 758145 334 16 36 17 27 (Neg 23 107
@ (16) ) (12) (Neg (10) 47
Narsimhapur
Gadharwara 249401 114 3l 13 10 24 2 5 134
(14) (6) (5 an (Y] 2 (61)
Narsimhapur 269869 118 40 11 9 24 — 8 36
amn ) ) an —_ “) (59
Rainfall Zone— X1I Rainfall Pattern—E(A;B,Cy) D, E;
Shahdol
Sohagpur 547578 94 189 59 48 9 1 55 223
(32) (10) ®) @ (Neg) 10) (38)
Balaghat
Baihar 194747 77 124 17 14 7 2 12 74
49 )] (6) 3) 8)) () 9
Surguja
‘Bharatpur 37238 16 153 41 17 - — 317
. i (66) (18) M - - o, m
Mandla
Mandla 411622 120 48 47 18 27 1 43 159
(14 @14) &) €] — (12) “@n
Seont
" Seoni 412537 117 65 22 15 25 — 23 201
18) ©) @ 6 ™ (£.54)
Shahdol
Pushprajgarh 108573 62 33 26 13 6 Neg 20 7
(19 (15 o 3) (Neg) (1) ,(4,".1?
Mandla .
‘Wiwas 231385 90 22 40 14 9 — 51 122
® (15) (5) @ (20) “7
Seo‘! -, . P " .
Lakhnadan 255815 83 47 21° 16 17 — 41 169
15 ) (5) ©® 13 (54
Rainfall Zone-— X111 . . e . . Rainfall Pattern—E, (A,B,) DyE,
Rajgarh
Raigarh 279301 212 5 15 4 19 - 1 81
@ (12) 3) (14 ) (61)
Saranggarh 217491 220 1 14 4 7 — 3 170
Saranes ) (14) @ ) ) an
Bllaspur
Bakti 345181 225 5 15 2 13 —_ 4 115
3 (10$) 0 ®) (€)) (73)
atghora 429943 100 201 49 10 21 —_ 15 36
Kt - @ a6 ® &
Ralpur 45 30 13 30 3
ahasamund 562844 152 —_— 11 8
Mahas a2) ® ) ®) ® @5
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Population 1971 Net
District/taluk Forests Nac Cw Pp&sgl Mic&kg  Fallow area
Total  Per sq km lands sown
Rainfall Zone—XIIHI (contd.) . e Rainfall Pattern—E, (A, By) D1Es
Bindranawagarh 279102 99 98 21 23 i6 —_— 11 113
35 O ® © @ 40
Bastur
Bijapur 117650 32 195 20 23 64 — 8 60
(53) ® ©) a7 ) (16)
Surguja
Surajpur 341601 74 198 21 5 67 6 20 145
43) &) (V) (15) 43 5 (30)
Ambikapur 435042 100 153 25 6 37 11 22 180
(35) %) (4] (8) €)) (5) 42)
Raigarh
Jaspur 387935 85 62 129 6 41 —_ 37 182
a4 (28) 4} ) ® (40)
Udaipur 22092 124 53 14 2 9 — 9 92
(30) @ 4} &) ) (51
Gharghoda 173051 116 13 11 2 32 —_ 10 81
© M ¢)) (21) U] (55)
Balaghat
Balaghat 348762 167 82 16 3 15 1 4 87
39) ® 1) 0] (¢))] ) “42)
Wara Seoni 434074 219 35 21 7 15 Neg 6 113
(18) an 3) ® (Neg) &) 37
Ralpur
Raipur 762533 263 2 K 15 41 ~_ 20 181
(1) (€3Y) &3 a4 Y] (62)
i 410189 198 19 23 6 20 — 6
Dhasmtart ©® adn @ o @ 6
Durg
Durg 743997 248 [ 37 i0 34 — 17 203
) (12) 3 4} (6) (68)
Sanjanbalod 485543 i26 84 37 9 33 Neg 28 193
(22) (10) 2 ® (Neg) )] (50)
Bastar
Kankar 186126 106 23 32 4 24 — 10 82
13) (18) (2) 14) ©) @n
B. Pratappor 74703 54 28 19 7 26 — 9 48
(20) 14 (5) as) W) (35
Narayanpur 162529 52 188 14 14 27 — 11 60
(60) @ €)) ) ) 19
Jagdalpur 431437 103 105 39 8 62 —_— 21 173
(26) 10 ¢ (15 ) (42)
132151 110 18 1 9 3 — 13
Konta | @) o m @ an e
Surguja
Samri 98797 60 55 7 3 20 18 13 48
33 @ ) (12) an @ 30)
Durg
R. Nandgaon 334599 172 8 17 3 15 — 13 138
“@) ) ey ® 0 71
Bastur
Kondagaon 248242 67 201 24 16 16 — 12 100
(55) @ @ @ (3) 27)
Dantewara 163117 74 32 33 14 14 — 20 104
(15) (16) ©) (] ) (47
s?;fm 159925 50 184 13 4 21 24 15 62
7 C) 6))] )] o )] 19
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APPENDIX 3

Rainfall and Cropping Patterns

MADHYA PRADESH
Cropping patterns District/ " Geo-  Elevation Annual rainfall *Consecutive months
taluk graphi-
cal (masl) total rd mmp mr nd a b ¢
area s (cm)
(sq km) max min
Rainfall Zone—I Rainfall Pattern—E, (C) E,
Jk, C, Gny Puy /W, Khargone
(West Nimar)
Barwani 675 900 198 64 42 7 31 24 64 57 38
Rajpur 1310 300 150 72 38 7 36 20 6-4 63 i3
Jkg M4 PU4 C4 Gm/ Dhar
W, Manasar 2226 450 150 70 37 7 35 21 6-4 62 33
Rainfall Zone—II Rainfall Pattern—FEy (B Cy) Ey
Jks C4 By Puy/W, Khargone
Khargone 1830 968 300 89 43 7 46 22 64 79 37
Kasraiwad 1011 303 150 NA-
Pu; Jk¢ BsCs Sendhwa 1338 600 198 NA
Jky C4 Puy/Fy Bhikan
3 Gaon 1594 600 300 NA
Tk, Cq Gny Puy/W, Maheshwar 804 600 150 82 40 7 45 23 6-4 75 36
C, Tk Pu, Barwaha 1211 600 300 96 44 7 57 25 6-4 89 39
C, Tk, Puy Khandwa
3T (Fast Nimar) 1459 673 300 = 8 43 7 3% 2 64 B W
Burhampur
3k, Co Pu,/Fs Khandwa 3056 329 221 82 43 7 43 23 6-4 72 37
Rainfall Zone—I11 Rainfall Pattern—E, (B, Cy E,) E,
G, Jk,/Pd,JO,  Bhind
Ws G4 Tt Gohad 1028 248 150 . 62 . 32 8 40 19 73 53 24
Gwalior
Pichhore 1874 392 305 69 35 8 45 21 13 57 26
Bhauder 654 242 150 15 36 8 51 22 7-3 63 27
Datia
Seondha 926 169 150 69 32 7 45 20 7-3 58 26
Datia 1109 300 150 79 39 8 51 23 7-3 65 29
Tk G4/OulFu Morena ‘
Ws e B Sheopur 3773 498 223 71 36 7 56 24 73 66 29
Shivpuri
Shivpuri 1956 486 300 75 33 7 48 20 73 61 25
Tk, O4 Fy/Gy4 Gwalior
W Jla Du T4 Gwalior 2690 433 300 82 46 7 53 28 7-3 72 35
Shivpuri
Karera 2294 370 300 75 33 7 48 20 7-3 61 25
Pohri 1573 459 300 NA
i b e T T T .
masl = metres above sea level »Consecutive months with rainfall of more than 10 ¢m per
rd = rainy days month.

mmr = month of maximum rainfail

mr at of
following: month, whichever is higher

nd

= totalrainfall of mmr plus that of preceding or

,incm

== pumber of rainy days of mmr plus that of preceding
or following month, whichever has higher rainfall.

a=Initial month with more than 10 cm of rainfall and numbey
of consecutive months with more 10 ¢cm/month, separated

by hyphen

na=not available.

b=Totalrainfall of consecutive months under ‘a” in cm
c=Total number of rainy days of consecutive months under *a’

Notss : 1. Information on rainfall and rainy days are based on the Memoirs of India Meteorological Department, Vol. XXXI,

Part ITI as on 12th May,

1961.

2. For explanation of coded form of rainfall and cropping patterns, reference may be made to section 2 in the text.
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Annual rainfall

sConsecutive months

Cropping patterns District/ Geo- Elevation
taluk graphi-
cal (masl) total rd mmr mr nd a b c
area —— e (cm)
(sq km) max min
Rainfall Zone—IIT (contd.) . Rainfall Pattern—E, (B, C, E) E,
W4 Jk4 04 F4 Mt4 Shivpuri
M,/Puy Pichhore 2383 437 392 88 37 7 57 22 73 12 28
Jk; Pu, W, Mandsaur
Bhanpura 1039 508 450 NA
Jk; C4 Gn, Shajapur
Susner 1272 450 426 87 38 7 56 22 6-4 80 33
Jky Fy W, G, Pu, Ratlam
Jaora 1360 529 450 80 38 7 50 22 6-4 75 33
Jk3 Fy Cy W, Alot 946 450 300. . NA
Ik; W, F,/G, Shivpuri
Kalaras 2294 499 300 78 39 7 51 23 7-3 64 30
Jk3 Puy Fs Gny/W,  Mandsaur
Manasa 1517 587 450 88 39 7 60 24 6-4 85 36
Malhargarh 806 467 450 NA.
Mandsaur 1266 - 473 450 76 36 7 50 20 7-3 61 26
Neemuch 855 519 450 79 36 7 51 21 7-3 64 27
Garoth 1137 484 45Q 95 41 7 64 24 6-4 90 36
Jk; Fy Gny M Sitaman 1274 296 450 75 37 7 49 2 73 61 28
G4 W, O, By/Ik, Morena _
Jaura 1594 489 300 67 32 7 45 20 7-3 57 25
Sabalgarh 1298 361 300 73 34 7-8 51 21 7-3 61 26
B; 04 W,/Gy Bijeypur 2893 444 300 72 34 7 51 22 7-3 62 27
F, W, M, Ik, Mandsaur
Jawad 1570 614 450 81 35 7 58 22 7-3 69 i1
G4 W4 04 B4/Jk4 Bhil’ld
Mehgaon 969 190 150 64 31 8 43 19 7-3 55 24
Lahar 1081 169 150 70 35 7-8 45 21 7-3 58 26
Bhind 1373 159 150 7 35 8-7 48 21 7-3 60 27
Morena
Morena 1069 248 150 71 33 7 47 21 7-3 60 26
Ambah 1061 181 150 71 32 7 45 19 7-3 58 24
Rainfall Zone—IV Rainfall Pattern—E, (B, C;) E,
W3 Ik4 G4 F4/PU4 Indore
Indore 950 581 480 93 48 7 53 26 6-4 84 41
Depalpur 1022 561 450 96 46 7 55 25 6-4 88 40
Sawer 762 512 450 NA
W; Jky G4 F4/Fu, Ujjain
Badnagar 1225 594 450 76 36 7 41 19 6-4 69 32
W4 G4 Fy PU4 Jk4/C4 Ratlam
Ratlam 1331 594 450 95 45 7 59 27 6-4 89 41
—Do.— Dhar
Dhar 1908 761 150 93 50 7 51 29 6-4 85 45
Badnawar 1065 557 450 86 41 7 50 25 6-4 83 38
M, Jk4 Pdy Mty /Cy Jhabua
Jhabua 1442 544 300 78 42 7 47 26 6-4 13 39
Jhandla 1045 499 300 NA
M, Tk, Mt Cy Fy Ratlam
Saitana 1229 450 300 94 45 7 61 28 6-4 90 41
Jk;; W4 F4 C4/G4 Uﬂain
Khacharod 1283 489 450 78 38 7 46 21 6-4 72 33
Mahidpur 1131 529 450 100 46 7 61 26 6-4 92 40
Tarana 1042 512 450 103 48 7 64 27 64 95 4
Jk4 Puy M, Gny Cy Dhar
Kukshi m7 300 206 NA




APPENDIX 3 (Conrd.)

Annual rainf:;l“iw

Consecutive months

Cropping patterns District/ Geo- Elevation
taluk graphi-
cal (masl) total rd mmr mr nd a b c
area — (cm)
(sq k) max min
Rainfall Zone—IV (concld.) Rainfall Pattern—FE4 (B;C;) E4
Jk4 F4 W4 G4/C4 Dewas
Dewas 1005 600 536 105 49 7 62 27 6-4 94 34
W4 F4 C4/G4 U]jain
) Ujjain 1393 512 450 89 40 Y 55 22 6-4 82 35
F4 Ik‘ W4 G4 Indore
Mhow 805 881 450 102 48 7 56 26 6-4 93 42
C4 Gny W4 04 Puy Fy Dhar
Sardarpur 1292 544 450 90 44 7 52 26 6-4 83 40
C4 Puy Mt, Goy Fy Jhabua
Petlawad 956 499 450 NA.
Mty Puy Jky Bs/My Jobat 1099 450 300 NA.
‘ Alirajpur 2250 600 300 88 47 7 52 29 6-4 82 42
Rainfall Zone—V Rainfall Pattern—E, (A, B, Cy E;) E,
Jk3 Cy Gn4/Ws Shajapur
Shajapur 1807 609 450 105 44 7 a8 24 64 97 38
Agar 1454 511 450 93 44 7 60 25 6-4 86 is
Jky Fy Cy My W, Raj Garh
Raj Garh 1081 498 399 13 48 7 73 27 64 104 41
Khilchipur 1637 498 426 B7 44 7 57 25 7-3 71 32
Sarangpur 905 600 450 112 49 7 T 27 6-4 12 40
Wy Jky G4/F4/04/C4  Guna -
Mungaoli 2295 606 450 91 44 7 58 25 64 83 38
Rainfall Zone-—VI 3 . Rainfall Pattern—F, (A B, C;) E,
"Jk3 C4 ByfPuy Dewas
Kannod 1405 450 300 118 55 7 72 30 64 109 47
Jky Gy Ty Chnindwara
Sauser 1972 600 450 104 59 7 55 30 6-4 87 48
Yk Mty W, 04 Gy Chhindwara 4485 1164 450 106 60 7 55 29 6-4 89 47
Amarwara 3678 1061 450 117 67 7 60 3i 64 9% 51
Jk4 W4 Mt4 PU4 G’4/'r4 Betul
Multai 2336 900 450 101 59 7 52 29 64 58 . 47
Bhainsdehi 2309 770 450 109 61 7 57 30 6-4 92 49
Tk Fy W4 G4/Cy Dewas
Bagli 1925 635 450 -NA.
Sonkach 1289 536 450 102 43 7 62 24 64 95 38
Mt; W, Gy Jk, Betul
Betyl 2417 1350 450 119 62 7 68 32 6-4 103 51
W3 Jk4 F4/C4/G4/04 Dewas .
Khategaon 1099 450 300 NA.
Sehore
Ashta 1455 489 450 105 47 7 67 26 64 97 41
W3 04 Cy/Puy Hoshangabad
Harda 2525 600 300 112 49 7 67 26 64 102 42
C‘ Jk" Pd4 Mt4 Khandwa . . N
Harsud 1865 438 300 99 45 7 57 25 6-4 89 39
Rainfall Zone—VIl Ve . . Rainfall Pattern—E4 (A1 B1 C2) D] E3
Pdy Mty Puy/Gy Durg
Khaira Garh 2281 770 300 117 64 7 61 30 6-4 98 50
Kawardha 1644 918 300 111 67 7 57 32 6-4 91 53
Rainfall Zone—VIII . . .- Rainfall Pattern—E, (4, Cy E)) E,
W; Tk Gy Chhatarpur
Laundi 1764 329 300 NA ————ee




Cr(;pping patterns

W Pdy O4/Gs

Wy Mty Fa Jk4/Pd4

W4 Mty Fq O4 Bag
W, Pds Mty Ga/O4

Pd; Mtg We/Os
Pd4 G4 Wy Jk4 Bay

G4 W4 04 BEM

W, G4/Fa/Pus/IKs

W3 F4 PU4

W3 Pds G4/O4

W3 Pug Gy

W; Jk g4 G4/Fa/O4

W, Jkg Fy/C4/Ga/O4

6—771 Agri/76

District/ Geo-

taluk graphi-
cal
area
(sq km)
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Rainfall Zone—VIII (contd.)

Panna

Panna 2806
Satna

Nagod 1816
Tikamgarh
Tikamgarh 1716
Jatara 1739
Niwari 1171
Chhatarpur
Chhatarpur 3350
Bijawara 3516
Rewa

Sirmaur 1504
Huzur 1332
Mawaganj 1867
Teonthar 1585
Panna

Ajai Garh 612

Rainfall Zone—IX

Sagar

Khurai 2113
Sagar 2480
Raisen

Ghairat Ganj 1479
Goharganj 789
Raisen 1291
Vidisha

Vidisha 1937
Basoda 2292
Kurwal 831
Sagar

Banda 1314
Rehli 2381
Damoh

Da.moh 3236
Raisen

Baraily 1385
Sitwani 1044
Begumgan) 882
Sehore

Budni 1076
Guna

Guna 3155
Ashok Nagar 2379
Vidisha

Shironj 1255
Lateri 986
Sehore

Huzur 1339
Sehore 1564
Ichhewar 111
Berasia 1424

Nasrulla Ganj 1353

Elevation Annual roinfall *Consecutive months
(mos)) tot: rd mmr mr nid N a b C
e (S 1)) :
max min
Rainfall Pattern—Ey (4, C; E,) E4
557 130 121 58 7 79 33 6-4 109 48
557 300 110 54 7 70 30 7-3 88 38
443 300 100 47 7 64 27 7-3
411 300 n.a. A ! M
322 300 na.
351 300 107 50 7 69 29 6-4 97 42
547 300 113 51 7 76 31 6-4 104 44
431 150 125 58 7-8 77 32 6-
399 300 n.a. * o Y
344 150 123 59 7 78 33 6-4 109 48
423 150 113 56 8 71 31 7-3 91 40
348 150 114 50 8-7 75 30 7-3 95 38
Rainfall Pattein—Ey (A5 C,) Eg
562 450 121 55 7 79 32 6-4
k - 11t 47
620 450 123 59 7 79 32 6-4 111 49
629 600 126 59 7 79 33 6-4
- 115 51
629 450 134 57 7 86 32 6-4 122 50
666 450 125 55 7 79 31 6-4 114 47
569 450 116 51 7 72 29 6-4 1
2 - 104 44
450 415 114 47 7 73 27 6-4 105 41
450 425 110 51 7 71 27 6-4 100 43
652 450 110 53 7 70 30 6-4 99 44
503 440 118 56 7 74 30 6-4 106 47
752 300 117 57 8-7 76 32 6-4 106 48
450 438 115 53 7 73 30 6-4 105 46
721 450 136 59 7 87 34 6-4 126 52
691 450 137 59 7 87 33 6-4 126 51
646 300 na
497 300 110 48 7 71 28 6-4 101 41
568 450 na
549 450 na
662, 534 na _
625 450 — na ——
489 450 141 55 7 91 31 6-4 133 49—
642 450G 124 56 7 79 32 6-4 114 48
385 450 105 48 7 o7 23 6-4 7 42
32 122 43

450

86
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Cropping patterns District/ Geo- Elevation Annual rainfall *Consecutive months
taluk graphi-
cal mazsl) total rd mmr mr nd a b c
area (cm)

(sq km) max min

Rainfall Zone—IX (contd.)

Rainfall Pattern—FEy (A C5) Ey

W3 04 PU4 G4 . Damoh
Hatta 2011 450 300 121 54 7 75 30 6-4 108 45
W4 Pd4 Mf4 G4/O4 . Satna
Maihar 1126 607 300 106 54 7 65 30 6-4 92 44
Amarpatan 1253 690 299 na
Raghuraj
Nagar 3230 378 150 na,
Jks Wy F4/Gy . . Guna
Raghagarh 1960 560 300 na
Chachausar 1193 513 300 114 45 7 77 27 6-4 106 39
Rajgarh
Biaora 1148 450 399 121 51 7 80 29 6-4 111 44
Narsinghgarh 1346 450 399 118 50 7 78 29 6-4 110 43
W3 Jk4 F4/C4/G4 . Shaiapur
Shuj~lpur 1807 535 448 106 45 7 68 25 6-4 98 39
Pd3 Mt4 04 Shahdol
Beohari 2628 600 443 na
Pd3 W4 G4 Mt4/04 Panna
Pawai 2967 519 300 na
Pd; W, Gy Mt4/O, Jabalpur 2736 692 300 122 61 81 75 33 6-4 106 49
Murwara
PU4 W4 G4 Jk4 Raisen
Udaipur 776 600 450 139 59 7 87 34 6-4 126 52
Mt; Pd, Oy Shahdol
Bandugarh 3630 880 300 —na
G4 W4 Puy Jky Jabalpur
Patan 1406 529 150 128 60 7 79 33 6-4 113 49
Rainfall Zone—X e .- .. Rainfall Pattern——Ey (4, Cy) D, E;
Pd, Bilaspur
Janjgir 2137 300 258 138 67 7 82 35 6-4 123 55
Bilaspur 4720 1057 246 133 69 8-7 77 35 6-4 115 56
Pd, Mty Puy Raipur
Balodbazar 3584 276 246 134 64 8 79 33 6-4 119 32
Pd, Mt, Puy Surguja
Baikunthpur 866 854 300 148 78 7 T 86 38 6-4 126 60
Manendra
Garh 1113 681 300 na
Pd; Mty Puy/Gy Durg
Bemetara 2853 300 285 112 64 7 67 31 6-4 105 51
Bilaspur
Mungeli 2495 617 303 119 69 7 66 34 6-4 102 55
Rainfall Zone—X1 Rainfall Pattern—E, (4, B, Cy) E,
Pd4 Mt4 G4 04 W4 Sidhi
Gopadbanas 4718 664 300 na
Pd; Wy Ga/Mt4/0y Jabalpur
Sihasa 2854 608 300 132 62 7 85 35 6-4 119 52
Mt; Pds O4/Bay Sidhi
Deosar 3768 673 150 na
Singrauli 1904 635 300 na
W; O4 C4/Puy Heshangabad
Seoni Malwa 1026 450 300 131 54 7 82 30 6-4 121 47
Sohagpur 2106 1350 345 134 56 7 83 30 6-4



Cropping patterns

W4 G4 pl].; (),}
W, Mty Pdg Gy Oy

PLI4 W4 G4 Jk4

G4 W4 Pl.l4 Jk4

sz Mty
Pd, Pus/Mty
Pd; Mty Pus

Pd; Mty Pugy Wy

Mt; Pd, O,

Wi Mg Pds Gg Oy

Pd;

Pdy Mty/Puy

Pdy Mts/Puy
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 District/  Geo- Elevation Annual rainfall % Consecutive months
taluk graphi-
cal (masl) total rd mmr  mr nd a b ¢
area ———— (cm)
(sq km) max min
Rainfall Zone--XI {concld.) . . .. Rainfall Pattern—E4 (A; By C1) Ey4
Hoshangabad 1786 600 300 130 57 7 84 32 6-4 109 50
Jabalpur
Jabalpur 2270 493 300 143 65 7 90 35 6-4 127 53
Narsimhapur
Gadurwara 2190 650 345 127 57 7 78 31 6-4 115 48
Narsimhapur 2286 1598 600 124 58 7 77 31 6-4 112 49
Rainfall Zone---X11 Rainfall Pattern E4 (A; By Cy) Dy E;
Shahdol
Sahagpur 5039 1127 300 131 66 7-8 77 34 64 113 6
Balaghat
Baihar 2515 833 300 156 75 7 96 39 6-4 136 60
Surguja
Bharatpur 2314 1026 300 na
Mandla
Mandla 3426 248 450 153 72 7 90 37 6-4 132 57
Seoni
Sconi 3523 610 450 140 72 7 77 35 6-4 119 56
Shahdol
Pushparej
Gurh 1764 1027 300 150 84 8 77 39 6-4 122 63
Mandla
Niwas 2578 689 450 172 75 7 109 41 6-4 154 62
Dindari 272970 450 149 75 7 88 39 6-4 128 60
Seoni
Lakhindon 3084 755 450 127 64 7 70 3 0-4 107 50
Rainfall Zone— X111 Rainfall Pattern—E, (A3 B,) Dy E;
Raigarh
Raigarh 1320 450 214 164 73 7 98 39 6-4 147 61
Saranggarh 989 450 284 145 68 7 84 34 6-4 127 55
Bilaspur
Sakti 1536 300 284 157 75 7 95 39 6-4 139 62
Katghara 4310 989 300 160 79 7 96 41 6-4 140 64
Raipur
Mahasanund 3697 734 230 155 66 8 89 34 6-4 139 55
Bindranawa
Garh 2819 929 300 na
Bastar
Bijapur 3697 857 150 166 79 7 96 39 6-4 144 64
Surguja
Surguja 4617 817 300 na
Ambikapur 4336 1152 300 166 76 8 101 40 6-4 145 61
Raigarh
Jaspur 4569 1035 300 173 92 7 95 45 6-4 145 72
Udaipur 1780 900 300 na
Gharghoda 1488 806 300 na
Balaghat
Balaghat 2087 792 300 167 74 7 106 40 64 150 61
Waraseoni 1982 587 300 156 69 7 96 37 6-4 139 57
Raipur
Raipur 2895 300 285 136 64 8 76 32 6-4 119 51
Dhamtari 2076 480 300 144 64 8 30 31 64 125 51
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Cropping patterns District/ Geon

APPENDIX 3 (Concld)

Elcvation * Consecutive months
taluk graphi- ————— S S —
cal (masl) total rd mmr mir ngd a b [V
arca e e (cm)

(sg ki) max min

Rainfall Zone—XIII (concld.) Rainfall Pattern—FEy (4> By) Dy L3

Durg

Durg 3006 351 300 128 62 8-7 68 29 6-4 110 59

Sarajari

Balod 3843 626 300 132 63 8 68 30 6-4 114 50

Bastar

Kankar 1751 619 7 450 137 68 7 70 32 6-4 115 53

Bhonu Pra-

tep pur 1372 720 450 179 77 7 109 40 6-4 164 65

Nurayanpur 3140 938 300 141 76 7 76 38 6-4 121 62

Jagdalpur 4091 1194 300 156 84 8 78 38 6-5 138 69

Konta 1197 768 150 139 72 7 69 34 6-5 123 63
Pd; Mty Oy Surzuja

Samri 1637 900 600 114
Pd; Mty Pus/Gy Durg

Rajnand-

gaon 1945 351 300 133 66 87 71 32 6-4 114 53
Pd; Mty/Puy Bastar

Kundagaon 3681 812 450 145 80 7 75 38 6-4 123 64
Pd; Mt, Dantewara 2203 1240 450 141 73 7 77 39 6-4 119 63
Mts Pdy Oy Surgvja

pal 3228 1225 450

e e e —
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