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RAINFALL AND CROPPING PATTERNS

HIMACHAL PRADESH

INTRODUCTION

1.1 The human 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 unit 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 1o provide scope for
double cropping. This potential is yet to be fully
exploited. There is scope for increasing irrigation
resources 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, There-
fore, judicious utilisation of direct rainfall and irri-
gation 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
conditions, but the choice of ¢rops would have to
depend upon the amount and distribution of the
prevailing rainfall. Additionally, it will be necessary
that the maximum possible quantity of rain water
is conserved in ponds and pools situated ecither
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 eco-
nomic and efficient use of water so as to derive maxi-
mum possible benefit from rainfall and reduce
dependence on irrigation. This necessitates 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 chmatic
factors 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 neces-
sary to examine the cropping patterns from a scientific
angle and find out possible alternative patterns having
higher potential. Accordingly, the Commission
undertook a comprchensive study of the rainfall
and cropping patterns of the country-using taluk
or tehsil as unit of area. It covered several other
relevant factors such as orography, land use data,
human and livestock populations, soil and climate,
the object being to make, as far as possible, an integ-
rated assessment.

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 bene-
fited by the discussions with the concerned officers
of State Governments. It was realised that by
condensing the vast amount of information collected
from each State into the small space of a chapter,
many important and peculiar features of individual
States were likely to be missed and hence the data
and analysis of each State have been presented in
separate volumes. The manner of presentation
is similar to Chapter 14, 1t has also been considered
desirable to include in each State volume the metho-
dology and suggestions for future cropping patterns,
which are practically 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,
evapotranspiration, rainfall, soil, irrigation, Jand
use, human and livestock populations and yield
performance of crops, all of which influence in diff-
erent ways and degrees the cropping patterns of a
place and (d) presentation of coded information on
rainfall, crops and livestock on 1.1 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 east
peninsula and Kashmur and adjoining hill areas.
The monsoon as well as the annual rainfall show
large fluctvations 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 significance and what is its
1mportant is 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 is 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 variability
of weekly or fortnightly rainfall being still greater,
makes the use of either of them undependable as
indicators of rainfall distribution. For a macro-
study like the present, 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 rainfall,
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 most crops mature in about 90 days, the following
broad norms have been drawn up :

(i) 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.

(i) 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 example, maize and black gram.

(iii) 10-20 cm pm for at least three consecutive
months would be suitable for crops requiring
much less water, e.g., bajra and small millets.

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

(v) Rainfall less than 5 cm pm for three conse-
cutive months is not of much significance

for crop production.

2.4 For denoting the year’s rainfall distribution
using monthly totals, a convenient code in letter
symbols with .numerical subscripts explainedibelow,
has been evolved. The letters A to E in Table 1
indicate the ranges of monthly rainfall and the sub-
scripts 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
correspond to those stated in the preceding para-

graph.

TABLE 1

Code for Rainfall Data

Symbol Monthly rainfall
cm pm
At Greater than 30
B 2030
C 10—20
D+ 5—10
E* Less than 5

+  Anexamination of monthly rainfall in the country shows
that except for areas in the west coast and some hill stations
in extreme north-east, normal monthly rainfall seldom exceeds
40 cm.

* In distributions containing ranges of rainfall covered by A
or B termed briefly as A&B types amounts less than 10 cm
are not so significant and their frequency is generally small.
To reduce the number of combinations, D is omitted in A or
B type distributions; instead E is used to denote less than 10
cm pm. Thus B;E; would denotée two months of 20-30
cm pm and two months less than 10 cm pm rainfall,

The southwest monsoon months of June to Septem-
ber being the principal rainy season dominate
the rainfall distributions of the country. To indicate
the season’s importance, monthly rainfall distribu-
tion 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
to May. In order to explain how such a coded rain-
fall distribution written in symbols with numerical
subscripts has to be interpreted, a hypothetical
example may be considered. D; E; (A, B, C))
C; D3, in which for each of the three periods, the
symbols are in order of decreasing rainfall which
is not necessarily the calendar sequence, can be

explained as under :—

(i) D1 E; represents the period February to
May in which one month’s rainfall (usually
May) is in the range of 5-10 cm and the re-
maining three months get less than 5 cm
pm.

(ii) Ay B; C; recpresents the period June to
September, in which two months (usually
July and August) get more than 30 cm pm
rainfall, one month (September) gets 20-30
cm and the remaining month, ie. June
gets 10-20 cm.

(i) C; Dj; represents the period October to
January 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, seasonal and annua}
rainfall are not Jarge within short distances, linear
interpolation of rainfall data is permissible. Rainfall
data being point measurements, isolines for the same
or nearly the same type of distribution of monthly
rainfall can, therefore, be drawn. These isolines
may not necessarily follow the boundaries of taluks
which are taken to be unit of area in this study and



hence for delineation of boundaries the following
procedure has been adopted :

(i) Where variations are small, isolines follow
the taluk boundaries;

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

(iii) any taluk, more than three quarters of which
lies outside of a zonc is not considered a
part of that zone.

2.6 If an identical distribution is obscrved over
two or more adjacent taluks a pattern is said to have
evolved and the area covered by it is distinguished
as a zone and indicated suitably by a Roman nu-
meral. Rainfall patterns have been identified for
the whole country using the methodology described
above. The data used for the analysis are the monthly
normals of rainfall (1901 to 1950)t and the patterns
and zones are depicted on all-India 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 pat-
terns of the country are the areas under different
crops in cach 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 area of the
taluk. In this process, several crops have to be
excluded, even though they may be otherwise impor-
tant. 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 occupies less than 10 per cent,
18 not large. Trial computations have shown that
in such distributions any crop occupying mo e
than 10 per cent area is rarely omitted and the number
of crops hardly exceeds five. When the same dis-
tribution holds good for two or more adjacent taluks,
a pattern is obtained.

2.8 As in the case of rainfall, percentage area co-
verage by crops 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 Intervals

Crop Symbol
1 rice Pd
2 wheat W
3 jowar (kharif) Tk
4 jowar (rabi) Ir
5 bajra B
6 maize M
7 ragi R
8 small millets Mt
9 barley Ba

Crop Symbol
10 Oats Oa
11 gram G
12 pigeonpea (tur) T
13 pulses other than pigeonpea und gram Pu
14 groundnut Gn
15 oilseeds other than groundnut 0
16 cotton C
17 jute Ju
18 other fibres Fb
19 sugarcanc S
20 potato Pt
21 vegetables Y
22 fruits Fr
23 tapioca Ta
24 plantations L
25 fodder F
26 chillies Ch
27 tobacco To
Area (interval Subscript
(per cent)
70 or mor¢ 1
5070 2
30—50 3
10—30 4
less than 10 5

The crop code contains the crop symbol and the
appropriate subscript. In writing crop distribution,
the first crop has always the highest area but the
rest may not necessarily follow the order of decrea-
sing areas. For example, crop distribution, C,
Jry Mt,, means that cotton area is 30-50 per cent,
and jowar rabi and millets each occupies 10-30
per cent of the gross cropped area, the total being
70 per cent or more. Two or more taluks having
the same distribution of crops comnstitute a pattern.
Cropping patterns so derived have been indicated
on maps of 1:1 million size.

Relative Yield Index 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 Index (RYI). Relative
Yield Index values have been computed for the prin-
cipal crops on the basis of (1968-69 to 1970-71)
data available in the records of the Directorate of
Feonomics and Statistics, Ministry of Agriculture
and Irrigation.

Livestock Patterns

2.10 The livestock patterns are relevant only in-
gofar as these are related to production of fodder
and feeds. As talukwise 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.

I Memoirs of India Meteorological Department, Volume XXXI, Part 3, 1962.
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TABLE 3

Livestock Symbols

Category Symbol
e T e e -
male
(over 3 years) Cm
female
(over 3 years) Cf
young stock
(under 3 years) Cy
buffaloes :
male
(over 3 years) Bm
female
(over 3 years) Bf
young stock
(under 3 years) By
sheep 8
goats G
horses, mules and ponies H
donkeys D
camels Ca
pigs P

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

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
traditional nomenclature in describing their cha-
racteristics.

Other Data

2.12 The sources of other data featuring in the study
are given below :

item source

States’ Census Reports 1971
of from the data furnished
by the States in their land-
use returns.

taluk area

item source
orography maps of the Survey af India
and National Atlas Organisa-
tion
temperature Climatological Tables of Ob-
servatories in India, India
Meteorological Department,
1931-~1960 normals
evapotranspiration scientific Report No. 136 of
the India Meteorological
Department, 1971
human population Census of India, 1971
irrigation and land use
statistics

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

Presentation of Information

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 :

Talukwise Land Use (1969-70)
and Population Statistics,
(arranged according to State
rainfall zones)

APBPENDIX |

Talukwise Livestock Popula-
tion —1966 (arranged accor-
ding to State rainfall zones)

APPENDIX 2

Zonwise Information on Rain-
fall, Rainy days and Crop-
ping Patterns

APPENDIX 3

Zonewise Area under Principal
Crops

APPENDIX 4

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 numerals
and their all-India equivalents as used in Chapter
14 of the Commission’s Report have been shown
in three digit Arabic numerals within brackets.

3 GENERAL FEATURES

3.1 The geographical area of the State is 55.673
sq km. The area for which complete land-use statis-
tics based on village papers are available is 34,960
sq km. A considerable arca in the districts of Lahaul
and Spiti, Kinnaur and Mahasu districts has not
been cadastrally surveyed and is, therefore, not in-
cluded in the village papers. Analysis of tehsilwise
data on crop, land use etc. is based on areas based

on village papers or reporting area. The above limit-
ation has to be kept in view. There is wide variation
in the areas of tehsils of different districts. About 11
tehsils in Kangra, Chamba and Kulu have areas of
over 1000 sq km 15 are between 500 and 1000 sq
km and the areas of remaining tehsils are less than
500 sq km. The distribution of areas of tehsils is
given in Table 4.



TaBLE 4

Freguency Distribution of Tehsils according to Areas

District Total

Number of tehsils with area of
number of
tehsils Lessthan 101—300  301—500 501-—1000 Greater
ot equal sq km sq km sg km than 1000
to 100 sq km
sq km ’
Sirmaur 6 — 1 i 32—
Simla 3 — 1 1 1 —
Bilaspur 2 — — — 2 —
Mandi 6 — — 2 4 —
Kangra 7 — . . 2 5
Chamba 5 - _ 1 4
Mahasu 11 — 7 3 i —_—
Kulu 4 -— — — 2 2
Kinnaur 6 6 — -— ~— —
Lahul and Spiti 2 2 — — — —
total *52 8 9 9 15 11

*The total number of tehsils and sub-tehsils is 53 but area figures for Una and Amb in Kangra are combined and hence the data in the

table are for 52 tehsils/sub-tehsils,

Orography

3.2 The State is mostly hilly and mountainous
with glaciers and eternal snow in the northern and
eastern areas. The elevations vary considerably
from 0.4 km (Deragopipur) to over 6 km in - Chamba,
Kulu etc. Kangra, Mandi and Bilaspur have signi-
ficant areas of lower elevations—less than 1 to 1.5
km (metres above sea-level). Hamirpur and Mandi
stations are at elevations of less than 0.8 masl.

Population

3.3 The State has a total population of 3.46 million
(1971 census) and an average population density
of 62 per sq km. The Table 5 shows the popula-
tion density of districts. Bilaspur has the highest
population density of 167, Kinnaur, Lahul and Spiti
have the lowest population density of less than 10,
For reasons mentioned above, the density values in
the cases of Lahaul and Spiti and Kinnaur and a few
other adjoining tehsils do not correctly represent
the distribution of population. The density distri-
bution in Chamba, parts of Mandi, Mahasu and Sir-
mur varies between 15 to 100, the lower values being
mostly in Chamba. In the rest of the tehsils the
density is 100 to 200 per sq km except Simla which
has the highest density of 558 per sq km.

TapLe S

Density of Population (per sq km)

District 1961 1971
Mahasu 64 78
Mandi 96 128
Chamba 27 31
Sirmur 70 87
Bilaspur 136 ©oo 167
Kinnaur ) 6 8

2-—7138Agri./76

TasLe 5 (Contd.)

1971

District 1961

Simila 124 - 1-5_3F o
Kangra 132 158
Kulu 28 35
Lahaul and Spiti 2 2
State 51 62

Land Use

3.4 The area under forests is 50 per cent of geo-
graphical area. Barren and uncuiturable Jand,
together with 1land put to non-agricultural
uses, accounts for 10 to 25 per cent in Kangra and
Bilaspur districts and 34 to 67 per cent in Simla
and Kandaghat taluks. Permanent pastures and
other grazing land constitute about 20 per cent of
State area, Net sown area is small in the State
being only 12.6 per cent of geographical area of the
State and 18,7 per cent of reporting area. The net
sown area is small in the districts of Kinnaur, Kulu
and Lahaul and Spiti because these districts the re-
porting area forms a small percentage of total geo-
graphical area. The above mentjoned areas have
large portions under mountains and snow.

Irrigation

3.5 The net irrigated area in 1968-69 was 17 per
cent of net sown area of 549 thousand hectares.
Almost the entire irrigation is from other sources
with canals, tanks and wells together contributing
only one per cent of the total irrigated area. The
extent of irrigation of some of the principal crops
4s indicated in Table 6. Kinnaur and Lahaul and
Spiti districts have very little or negligible cropped
areas. Fifty per cent of arca under rice is irri-
ated while in the case of wheat only 179 is
irrigated.  Irrigation is not a major factor in
determining the cropping structure of the State,



TABLE ©
Per Cent Area Irrigated under Principal Crops

District o I"aa»ciym\g\}h;;tm Barley ‘Maize Patato
Bilaspur 3 8 8 b 67
Mahasu 51 8 8 4 5*
Simla 51 21 14 10 8
Sirmur 52 23 26 17 34
Kangra 60 18 19 6 86
Chamba 70 18 11 2 15
Kulu 66 2 — — -
Mandi 44 20 5 ) 3
State 55 16 9 6 13

*Potato including other vegetables also. T
Soils

3.6 Chamba, Lahaul and Spiti, Kulu and Kinnaur
districts have sub-montane soils with significant
areas under glaciers and snow. In the rest of the
State brown hill soils prevail,

Rainfall

3.7 This being a hill State with wide ranging ele-
vations, the distribution of rainfall is naturally
affected. The number of rainfall stations is small
being seventy and most of the averages are only
for a short period of 10 years or less, thereby limiting
the scope of study of rainfall distribution. The
normal monthly and annual rainfall of the State 'as
a whole is as follows :

JFMAMIJIJAS O N D anugl

Rfcm) 11 7 9 5 5 936 3116 8 1 5 143
n 64 644 61514 8 307 3 73
CV 6864 716458 6126 3167122 166 88 16

Rf==normal rainfall in ¢cm
n=rainy days. A day on which at lecast 2.5 mm
of rain is recorded is dafined as a rainy day

CV=Cocfficient of Variation%

38 The annual average rainfall in the State varies
from less than 50 cm in parts of Lahaul and Spiti
to over 300 cm at Dharmsala in Kangra district,
The area with rainfall of over 250 cm is Kangra and
adjoining Mandi districts followed by Sirmur district
with 150 to 200 cm rainfall. The area to the east
of the line from Kotkhai in Mahasu district through
Kulu to Lahaul gets less than 100 cm rainfall. July
and August are the months of heavy rainfall accoun-
ting for 50 to 60 per cent of annual rainfall in the
southern and western parts of the State. June
rainfall accounts for 5 to 10 per cent and September
10 to 15 per cent. Rainfall of the winter months
January to March is 20 to 40 per cent of annual
in Kinnaur, Chamba and Lahaul and Spiti and
10 to 20 per cent elsewhere.

3.9 For the months of January to May coefficient
of variation (CV) in the southern and western por-
tions is 80 to 100 and 60 to 80 elsewhere. June is
somewhat similar with CV of 80 to 100. July and
August are the rainiest months with CV of 40 in the
southern and western half and 40 to 60 or higher in
the rest of the state. Coefficient of variation is high
from September to December ranging from 80 to
100. The annual CV is 20 to 25 in areas to the
south and west of Simla and less than 20 elsewhere.
The point to be remembered is that winter rainfall
is not dependable due to its high variability and south-
west monsoon rainfall is reasonably dependable during
July and August.

Temperature

3,10 Tables 7, 8 and 9 show the normals of maxi-
mum, minimum and mean daily temperatures of Dal-
housie, Dharmsala and Simla which are the only
stations for which information is available. It may
be relevant to mention here that variation in tem-
peratures with height of stations at elevations 09
km. and over follows approximately a lapse rate of
6°C per km.

TasLe 7
Normals of Maximum Daily Temperature (°C)

Station Jan Feb Mar  Apr May Jupe July Aug Scpt- Oct Nov  Dec Annual
Dalhousic 10-9 13:5 177 228 259 279 237 27 230 30-8 216 i 18-5 216
Dharmsala 144 170 211 259 308 322 373 263 263 244 2207 170 236
Slmlaw“_w__.w_»’ ?E____}_‘L{__ﬁ 4192 234 243 2040 2040 200 179 150 1143 171
TABLE §
Normals of Minimum Daily Temperature (°C)
Station - __J_,"L"_» _Fib_ ‘___ll\(fgr’_ Apr May June July Aug Sept Oct  Nov Dec  Annual
Dalbousic 20 41 80 119 157 181 168 16-5 154 169 117 78 121
D_harmsalz\ 6 f 8-8 127 167 213 228 212 20-5 194 16-1 114 84 15-5
Simla B 3 wl_k, “_Ewl 6 8 112 150 162 15-6 152 138 10- 73 42 101
TasLe 9
e o Normals of Mean Dally Temperature (°C)

Station Jan Feb Mar Apr  May June July Aug Sep  Oct Nov  Dec  Annual
——balhousie 65 8-8 129 17-4 208 230 20-3 196 19-2 239 1647 13.2 16°9
D_harmsala 10-5 130 16-9 21-3 261 275 243 234 229 20-3 161 127 196
Simla 52 67 106 152 192 203 183 177 144 112 7-8 137

169




7

4 RAINFALL ZONES, THEIR CROPPING PATTERNS AND LIVESTOCK PATTERNS

4.1 The State is divided into 18 rainfall zones.
These are given below together with the number of
tehsils included in each and their total approximate
area.

Rainfall Rainfall paiterus No. of teh-
Zone No. sils with their
area in sq
km
! ?4 (A2B; ) Cy Dy B (2249(;
u D, E; (Ay B, Cy Ey) D, Ey 2
(1132)
0 Dy E; (A, B, C,) D, E: 6
\Y% DL E, (G, DYDS E (27522)
1 2
2 B2 (G2 D2) Dy P
v D, E; B, C;E)) D, Es (9083;
Vi D;E; (B, C E)) Dy By ok
v D Ey (A2 G ENDDE (5884)
VI DzE (A2 CI)I; El 3 (48”3
L
2 Ez (Az C2) Dy Es ©37)
IX D3 E; (A C) Dz E2 k!
(2115)
X D; E; (A2 B C)) D2 Ep (1266%
X1 D3 E; (B C; E)) Cy Dy E (827‘2)
X1 D, (E¢) D, E, 3
(2619)
X1l D; (E4) C, Dy E» 4
70)
X1y Dy (B; C; Ey) Dy E; Q _“5?;
XV C1 D3 (D3 C)E; Dy E; (281)
Xvi CD;B GENG D Ey 2
(2845)
Xvif C; D (C, D) CLE; (46«)3;
XVl C, D3 (A2 By Cy) G2 Dy E; 3
(310%)

Rainfall Zone I—E, (A; B; C)) C; D, E,

4.2 The district, tehsils and the cropping patterns
in the zone are :

Tehsil District
Rajgharh

Pachhad .
Paonta Sahib »
Shilai "
Ranka »
Nahan ,,

Cropping Pattern

W3 My G4/Pdy 3 Sirmur

4.3 The area of the zone is 2,249 sq km and has a
population density of 109 per sq km, The gross crop-
ped area is 71,300 ha and the net irrigated arca is
9,600 ha. Wheat and maize are the principal crops
grown in this zone, occupying 24 and 23 per cent
respectively.

4,4 1In the zone as a whole the population of goats
accounts for 23 per cent of livestock, followed by

youngstock, and female cattle with 21 and 17 per
cent respectively. The livestock patterns are :

CY4 Cf4 Cm4 Gy /S4
Gs Cy4 Cf4 /Cm4
G4Sy Cmy Cfy /Cys

Rainfall Zone II—D; E; (A; BICiE)) D, E;

4.5 The district, tehsils and the cropping patterns
in the zone are :

Cropping pattern Tehsil District
W3 M3 Amb Kangra
Una >

4.6 The area of the zone is 1,132 sq. km, and has a
population density of 196 per sq. km. The gross
cropped area is 55,000 ha out of which only 1100
ha is under irrigation. Wheat is the main crop
occupying 43 per cent of cropped area, followed by
maize 35 per cent.

4.f:7 The livestock pattern is Cmy Cfy Cys Ga/Sq/
Bf,.

Rainfall Zoune III--DL E; (A1B1CIE1) D;E,

4.8 The districts, tehsils and the cropping pattcms'
in the zone are :

Cropping pattern Tehsil District

M3 W3 Bilaspur Sadar Bilaspur
Ghamarwin .
Arki Mahasu
Solan .
Seoni .

M3 W, Gy Nalagarh Simla

4.9 The area of the zone is 2,752 sq km and has
an average population density of 140 per sq km.
The gross cropped area is 109,800 ha out of which
8,100 ha is under irrigation. Maize occupies 38
per cent of cropped area followed by wheat 33 per
cent,

4.10 For the zone as a whole goats account for 23
per cent of livestock population, followed by male
cattle (20 per cent), female buffaloes (16 per cent),
Sheep (12 per cent) and female caitle (12 per cent).
In some taluks male cattle predominate, whereas
in others female buffaloes are in large numbers.
gl}ere are five livestock patterns which are indicated
elow :

Bfy Cmy S5 Gy

Cm, Cfy Cys S4 /Bf;
Cmy Cfy Cy, Bfy /S, /G,
Gy S4 Cmy Cfy/Cy,

Cfy Cmy Cyq S¢ /Bfy /G,



Rainfall Zone IV—D, E, (C; D) Dy K,

4.11 The district, tehsils and the cropping patterns
in the zone are :

Cropping pattern Tehsil District
W3 My Ba, Mty Rampur Mahasu
Wy Bay Mty My/Pty/Pt; Pd,y Rohru s

4,12 The area of the zone is 387 sq km and has an
average population density of 309 per sq km. The
gross cropped area is 41,000 ha out of which area
irrigated is 1300 ha, Wheat is the main crop occu-
pying 29 per cent of the cropped area, followed by
small millets (17 per cent) and barley (15 per cent).

4.13 Sheep constitute 38 per cent of the livestock
population, with goats, youngstock and female
cattle accounting for 20, 15 and 14 per cent respec-
tively. The livestock pattern is S3 Gy Cfy /Cys.

Rainfall Zone V—D; E, (B,GGE)) D, E,

4,14 The district, taluk and the cropping patterns
in the zone are :

Cropping patternt Taluk District
W3 M, Pty Theog Mahasu
Pt; Wy Mg Kotkhai ”
Fry We My Kumarsain

3

4.15 The area of the zonc is 908 sq km and the
average population density is 112 per sq km,
The gross cropped area is 31600 ha, out of which
only 600 ha is under irrigation. Wheat occupies
28 per cent of cropped area, followed by maize
(22 per cent), barley and small millets (6 per cent each)

4.16 Female cattle constitute 25 per cent of livestock
population followed by youngstock, male cattle
23 per cent and 22 per cent respectively. The livestock
pattern is Cfy Cmy Cys Sy/Bfs/Gy

Rainfall Zone VI—D, E, B, C; E;) D, E,

4.17 The tehsil included in the zone is Karsog of
Mandi district and the cropping pattern is W; My
Pd, /Bas .

4,18 The area of the zone is 588 sq km and the
population density is 81 per sq km. The gross
cropped area is 19,400 ha out of which only 1,000
ha is under irrigation. Wheat and maize occupy
30 and 20 per cent of the cropped area respectively.

4.19 Goats constitute 22 per cent of the livestock
population and female cattle, sheep and goats account
for 59 per cent of livestock. The livestock pattern
is Gg Ss Cmy Cfy/Cy,s/Bfy.

Rainfall Zone VI["-—Dz Eg (Az Cl E]) Dl E;

420 The district, tehsils and the cropping patterns
included in the zone are

Cropping paitern Tehsil District

Wi My Pdy Nurpur Kangra

WiM; Daragopipur v
Hamirpur .
Badsar "

421 The arca of the zone is 4817 sq km and has
an average population density of 140 per sq km.

The gross cropped area is 197,500 ha out of which
12,200 ha is under irrigation. Wheat occupies 43
per cent of cropped area and maize 32 per cent.

4.22  Goats constitute 21 per cent of livestock popu-
lation followed by male cattle (19 per cent), young
stock cattle (16 per cent) and female cattle (14 per
cent). The livestock patterns are :

G3 Cm.; Bf4/Cf4/Cy4

Gy Si Cmy Cfy/Cyy

Cm4 Cf4 Cy4 G4/S4 Bf4
Rainfall Zone VII—D, E, (A, C,) D, E;

4.23 The districts, tehsils and the cropping patterns
in the zone are

Cropping pattern Tehsil District

M3 Wz Kandaghat  Simla
Kasumpti Mahasu

W; M; Simla Simla

424 The area of the zone is 937 sq km and has an
average population density of 186 per sq km. The
gross cropped area is 22,700 ha and 4,400 ha is under
irrigation. Maize occupies 41 per cent of cropped
area and wheat 32 per cent.

4,25 Male cattle constitute 21 per cent of livestock
population, followed by female cattle (21 per cent),
young stock cattle (17 per cent) and sheep (17 per
cent).

The livestock patterns are :

Cll'l4 Cf4 Cy4 S4 /Bf4

Cf4 Cmy Cy4 S4/Bf4 /G4
Rainfall Zone IX—-—-DZ Eg (AZ Cz) Dg E:

4.26 The district, tehsils and the cropping patterns
in the zone are :

Cropping puttern Tehsil District

Mz W3 Sundernagar Mandi

W3 My Pdg/Ba, Mandi Sadar ’
Chichot

427 The area of the zone is 2115 sq km and the
average population density is 132 per sq km. The
grosss cropped area is 66,000 ha and nearly 5,200
bha is under irrigation, Wheat, maize and paddy
are the main crops of the zone occupying 36, 29
and 14 per cent of the cropped area respectively.

428 Sheep account for 38 per cent of livestock
population, followed by goats (18 per cent), female
cattle (13 per cent) and male cattle (12 per cent).
The livestock patterns are :

S3 G4 Cm4/Cf4/Cy4
S4 G4 Cm4 Gf4/Cy4
Gy S4 Cmy Cfy/ Cyy /Bfy

Rainfall Zone X—D, E; (A; By C)) D, E,

4.29 The district, tehsils and the cropping patterns
in the zone are :

Crapping pattern Tehsil District

W3 M; Sarkaghat Mandi

W3 M, Pdy/Bay Joginder i
Nagar

4.30 ' The area of the zone is 1,266 sq km comprising
of only two taluks. It has an average population



density of 148.5 per sq km. The gross cropped
area is 55,200 ha of which 7,200 ha is under irrigation.
Wheat and maize are the principal crops occupying
41 and 23 per cent of cropped arca respectively.
Paddy and barley are also grown in Joginder Nagar
tehsil to a limited extent.

4,31 Goats constitute 24 per cent of livestock popu-
lation, followed by sheep (21 per cent) male cattle
(16 per cent) and female cattle (13 per cent). The
livestock pattern is Gg S4 Cmyg Cfy/Cye/Bfy.

Rainfall Zone XI-—D; E; (BICQE]) C1D1E3

4.32 The district, tehsils and the cropping paitern in
the zone are :

Cropping pattern Tehsil District
Wy Bag Mty My/Pt/Pts Pdy Jubbal Mahasu
Chaupal '

4.33 The area of the zone is 827 sq km and has an
average population density of 88 per sq km only.
The gross cropped area is 22,600 ha and 1,500 ha
is irrigated. Wheat, maize, paddy, barley and mil-
lets are cultivated in this zone. Wheat occupies
32 per cent of cropped area followed by maize (18
per cent).

4.34 Sheep constitutes 26 per cent of hivestock popu-
lation, with goats accounting for 23 per cent. The
livestock patterns are

S3 G4 Cf4/Cy4-—Jubbal
Cf; Cﬂ14 S4 / Cy4 / G-.;—-Chaupul
Rainfall Zone XIi—Dy (E4) Dy E;

435 The districts, tehsils and the cropping paticrns
in the zone arc

Cropping patterns Tehsil District
Bas Pus/Wy Spiti Lahaul and Spiti
Bas Mt; Wy Lahul .,

Mt; Bay Pangi Chamba

436 The arca of the zone is 3619 sq km and the
average population density of the zone is only 10 per
sq km. The gross cropped area of the zone is only
5,600 hectares and nearly 3,400 ha of area is irrigated.
Barley, small millets and wheat are the crops grown
in this zone occpuying 33, 25 and 17 per cent of
cropped area respectively.

4.37 Sheep constitute 66 per cent of livestock po-
pulation with goats accounting for 14 per cent. The
livestock patterns arc

$; Lahaul
G; 84 CY4/D4 Spili
Sg G4/Cf4 Pangi

Rainfall Zone XII—D, (E,) C,DE,

4.38 The district, tehsils and the cropping patterns
in the zone are

Cropping pattern Tehsil District

Mts Bay Morang Kinnaur
Kalpa »

Bay Mty W, Hangrang "
Pooh

4.39 The area of the zone 1s 70 sq km and has an
average population density of 388 per sq km. The
gross cropped area is 5,100 ha out of which 3,300 ha
is under irrigation. Wheat, millets and barley are
principal crops grown in the zone occupying 1,346
and 24 per cent of cropped area respectively.

4,40 Sheep constitute 50 per cent ol livestock
population, followed by goats 27 per cent. The
livestock pattern is S, Gy,

Rainfall Zone XIV—-D, (B,C,E;) D;E;

441 The district, tehsils and the cropping patiern
are :

Cropping patiern Tehsil District

W3 My Bay/Bay Pd, Banjar Kulu
Ani .
Nirmand .

4.42 The area of the zone 1s 2,715 sq km and has
an average population density of 33 per sq km.
The gross cropped area is 26,700 ha and only 800
ha is under irrigation. Wheat occupies 37 per
cent -of cropped area followed by maize (22 per
cent) and barley (19 per cent).

4.43 Sheep constitute about 27 per cent of livestock
population, followed by goats (20 per cent), young-~
stock cattle (20 per cent). The livestock pattern is
S4G4 Cm4 Cf4/Cy4

Rainfall Zone XV—C,D; (D;E)) C,DJE,

4.44 In this zone only one tehsil of Kinnaur dis-
trict viz. Sangla is included and the cropping pattern
157 M.

4.45 The area of the zone is 28 sg km and it has a
population density of 301 per sq km. The gross
cropped area is 2000 ha out of which 700 ha is under
irrigation. Millets occupy 70 per cent of cropped
area,

4,46 Sheep and goats constitute 70 per cent of live-
stock population and the livestock pattern is S, Ga.

Rainfall Zone XVI—C;D; (B,C-E;) C.D)E;

4,47 The district, tehsils and the cropping piitern
are:

Cropping pattern Tehsil District
M; W, Chaurah Chamba
Chamba

4.48 The area of the zone is 2845 sq km and has
an average population density of 53 per sq km.
The gross cropped area is 35200 ha and only 600 ha
is irripated. Maize and wheat are the principal
crops cultivated constituting 50 and 20 per cent of
cropped area respectively.

449 Sheep constitute 36 per cent of livestock
population, followed by female cattle (15 percent),



goats (14 per cent) and male cattle (14 per cent),
The livestock patterns are

S; Gs
S; Gs¢ Cmy/Cfy/Cy,
Rainfall Zone XVI—C,D; (CoD;) CE;

4.50 The districts, tehsils and the c¢ropping patterns
in the zone are

Cropping Pattern Tehsil District
Wi Dy Mty Brahmaur Chamba
Mt; Bay Nachhar Kinnaur
Wy My Bay/Eay Pdy  Kulu Kulu

4,51 The area of the zone is 4,600 sq km and has
an average population density of 31 per sq km.
The gross cropped area is 33,000 ha, but only 2,200
ha is under irrigation. Wheat, maize, millets and
barley are the crops cultivated in the zone. Wheat
occupies 27 per cent of cropped area followed by
maize (21 per cent), small millets (I8 per cent) and
barley (15 per cent).

4.52  Sheep constitute about 49 per cent of livestock
population, with goats (21 per cent) and femalc
cattle (10 per cent). The livestock patterns are :

S, Gy
Sy GefCly
S Gy Cf,;/C)Q;

10

TABLE

Rainfall Zone XVIOI--C, D, (A, By Cy) C, D, E,

4,53 The districts, tehsils and the cropping patterns
are :

Cropping pattern Tehsil District

W3 My Pd, Palampur Kangra
Kangra ”

M; W4 Pd, Ahattiyat Chamba

4.54 The area of the zone is 3,105 sq km and has
an average population density of 159 per sq km.
The gross cropped arca is 109,500 ha. Nearly
30,400 ha of cropped area is irrigated. Wheat,
paddy and maize are the principal crops grown,
accounting for 36, 28 and 20 per cent of cropped area
respectively,

4,55 Male cattle constitute 23 per cent of livestock
population, followed by goats (17 per cent), female
cattle (16 per cent) and young stock cattle (16 per
cent). The livestock patterns are

Cm4 Cf4 Cy4 G4/S4/Bf4
) G4 S4 Cm4 Cf4/C}’4
Yield of Principal Crops

4.56 In view of non-availability of detailed infor-
mation on yield of crops according to zones, the
Relative Yield Index values of crops, (district-wise)
are indicated in Table 10. The wheat yields are low,
ranging from 58 to 88 in the various districts, because
the crop is partly irrigated. The State average is
only 70 per cent of all-India level. The
yields of rice, maize, small millets and barley are
quite good, the State average being above all-India
level. The yield of gram, pulses and potato is low.

10

Districtwise Relative Yield Index of Principal Crops

Rice Maize

District Small
millets
Bilaspur 99 136 —
Chamba 89 183 -
Kangra 108 136 -
Kulu 103 253 180
Kinnaur — — 107
Lahaul and Spiti — _ .
Mahasu 88 193 269
Mandi 105 199 —
Simla 92 148
Sirmur 91 123 —
State 103 161 226

Gram

——

Wheat Barley

Pulses Potato
70 — 78 72 —
58 95 - 64 —_
65 63 72 68 —
78 145 — 92 46
81 121 —_ — —
07 151 — 57 38
88 107 —- 79 4
65 245 132 159 —
68 73 77 —
70 121 89 79 55

Note: Relative Yield Index represents district/State yield expressed as peccentage of the corresponding all-India average vield for 196869

to 1970-71,
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5 FUTURE CROPPING PATTERNS—SOME OBSERVATIONS

General

5.1 In the foregoing sections we have dealt with
in detail the rainfall, cropping and livestock patterns
which emerge from the existing information. We
have also categorised the rainfall patterns into zones
and discussed how the other patterns feature in those
zones. Among other information that on soils,
which ought to play an important role in determining
cropping patterns, is lacking in such details as are
wanted for this analysis. Data on orography and
population density have featured in this analysis
but their exact role on cropping and livestock patterns
could not be brought out owing to lack of detailed
information, We are, however, convinced that
studies and analysis indicated in 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 -
information is, the more useful the data would be:

in drawing up the most efficient cropping and livestock
patterns in an area or a zone.
in view the following procedures are suggested :

(i) Delineation of rainfall zones;

(1i) Identification of the existing cropping pat-
terng;

(iii) Assessment of area needed for each crop
and its ideal distribution;

(iv) Comparison of (iif) with (i) in order to
determine possible changes: and

(v) 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 ducided by the de-
mand for it not only at a State level but at the national
level, either for internal consumption or for the pur-
pose of export. The departments responsible for
crop planning of a State should, therefore, be cogni-
sant of the demand for a crop, so that production
efforts are not rendered futile because of lack of
demand and marketing. We have already discussed
the part each of the factors mentioned in item
(v) in para 5-1 is likely to play in deciding cropping
patterns, For this purpose not only detailed data
but also knowledge about the correlation between
these factors and crop performance would be neces-
sary, Knowledge gained, through long experience,
by farmers would also be most helpful.

5.3 We ought to mention that the rainfall intervals
which form the basis of identifying rainfall patterns
are subject to minor modifications. Thus, the con-
dition that 30 cm of rainfall for three consecutive
months is good for paddy may not be rigorously

With this purpose’

adhered to. If the soil is favourable with a high
water retention capacity or, what is more important,
water management is efficient and cconomic, rainfall
lower than 30 cm for three 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 of re-
quirements for his houschold consumption. Far-
mers may not be inclined to accept a crop unless the
necessary inputs and infrastructure are assured.
Of all the inputs water is the most important as is
made evident by the spread of groundnut in the
country, sugarcane in Gujarat, maize and cotton in
Karnataka and recently of wheat in West Bengal.
These are excellent instances of the manner of in-
troduction of new crops in the cropping patterns of
a State or a region,

Some Observations pertaining to
Himachal Pradesh

55 The following extracts from Chapter 59 on
Special Area Development Programmes are relevant
to Himachal Pradesh :

“Broadly, the Himalayan hill terrain consists
of steep hills and narrow valleys. The
soils are liable to rapid erosion unless com-
plete vegetative cover is provided. On the
steep slopes, except where terracing is pos-
sible, the best cover is forests. In certain
hills, where the soil cover is poor, the best
cover is gross. Hence a substantial part
of the terrain is economically suited to,
and also ecologically requires, either a fores-
try programme or a pasture development
programme. Cultivation of crop is possible
only in the valleys and on terraced farm
up a hill slope. Such land being limited,
the most valuable crops should be grown.
The terrain can support horticulture for
which even slopes can be used. Being
suited to grow fruits of the temperate regions
like apples, pears, peaches, plums, etc.,
which command a vary lucrative market in
the tropical plains, horticulture gives the
maximum return per unit of land.......
If a suitable production programme, which
will optimise the economic return to the
population is to be adopted, it may be neces-
sary to make alternative arrangements (o
provide foodgrains through controlled chan-
nels from other parts of the country. This
is being done even now in Jammu & Kashmir,
though the State has been emphasising the
production of foodgrains programme for
agricultural lands. The pattern of agriculture,
which has developed in Kerala, with similar
constraints of terrain, can be a pointer.
Kerala has opted, by trial, for a plantation
economy and thereby has increased the per



hectare return in agriculture. At the same
time, the nation, which requires the plan-
tation crops, has taken the responsibility
for feeding the population of Kerala. A
rational land use pattern for maximising
production and productivity of land leads
thus to a national food production and dis-
{ribution responsibility. Taking too narrow
review of the responsibility for food can lead
to the hill areas remaining backward and
finding it difficult to support economically
its growing population.” (vide paragraphs
Nos. 59.2.13 and 59.2.14, Chapter 59 of the
main Report).

5.6 Himachal Pradesh has to concentrate chiefly
on fruit crops, among which walnut is a promising
foreign exchange earner. Iis area could be easily
doubled in the State. The State has already specia-
lised in the production of seed of many kinds of
vegetables and flowers and this activity could be
expanded further. The State is also in a position
to produce off-scason vegetables in a big way for
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supply to the plains. It is also suited for growing
sugarbeet for the manufacture of sugar.

5.7 Among field crops the State could specialise
in the production of some of the pulses typical to
the mountainous regions. Particular mention might
be made of the indigenous variety of soyabean
(bhatwas) which is grown in the Garhwal region.
It has lower oil content than the exotic varieties.
The local variety would have an edge over other
popular varieties.

5.8 Himachal Pradesh has played a big role in the
supply of potato seed to other parts of the country.
The yield of potato in the State is, however, poor
and requires to be improved. Increased yield is
also necessary for reducing the pressure on land for
growing potatoes to cater to the increasing demand.

5.9 It is also necessary to encourage fodder pro-
duction wherever possible. In hills natural grasses
can casily be grown and their productivity improved
through seeding and fertilisation. The orchards in
Himachal Pradesh could also take up growing gras-
ses, preferably leguminous varieties, Legume fod-
ders could also be included in field crop rotations,



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

HIMACHAL PRADESH

(thousand hectares)

District/taluk Population 1971 forests nac W pp &gl mic&g fallow net area
; lands sown
density
total per 8q km
Rainfall Zone—I Rainfall Patiern—Ey (438,Cy) C DiE,
Sirmaur
Rajgarh 24,992 61 22 3 8 17 20 1 11
Pachhad 25,546 62 (27) “4) ©) 21) (25) 1) (13)
Paonta Sahib 81,157 219 2 6 2 8 3 1 14
(6) (16) ) (22) ® (€)) 39
Rainka 38,931 72 20 4 3 33 13 1 12
Shilai 34,335 106 (23) ) (3 (39) (15) 6y (14)
Nahan 40,072 209 3 2 2 6 1 1 4
(18) Qb ® (32) ) ) (23)
Rainfall Zone—11 . e .« Rainfall Pattern—D\E; (A, B,C\E}) DyE;
Kangra
Amb } 2,22,009 196 12 30 34 1 o 3 34
Una | 10) @n (30) a) —) @ .(30)
Rainfall Zone—Ill  ,, Rainfall Pattern—D\E; (4,B,C\Ey) DyE,
Bilaspur
Bilaspur Sadar 75,048 138 5 8 1 28 — 1 12
® (14) @ 65)] ) @) (22)
Ghamatwin 119,738 196 7 1 2 21 — 1 Bt
(12) (19) €Y (3% —) ¢} 30)
Mahasu »
Arki 46,816 119 7 2 1 20 — 04 9
(18) %) (2) &1} ) @ (23)
Seoni 22,274 93 5 1 04 13 — 02 4
(21) @ (2) (54) ) ) (18)
Solan 45,460 177 3 3 1 14 — 0-3 5
(10) (10) (5) (53) —) Q@
Simla
Nalagarh 77,095 109 10 9 — — — 33 19
(14 12) ) = ) 47 2D
Rainfall Zone-—1v . . . Rainfall Pattern—D3E, (C;D;) D,E,
Mahasu
Rampur 56,788 334 — 1 2 1 — 1 11
() ©) (13) 8) ) ) (67)
Rohru 62,910 290 — 1 5 0-3 - 2 14
() “ @n ()] ) o (64)
Rainfall Zone—V e .. . Rainfall  Pattern—D,E, (B C,E;) D;E,
Mahasu
Kumarsain 30,809 134 6 2 04 10 02 1 3
. (25) )] (¢3) (42) ) ) @1
— = nil or negligible
nac = npt available for cultivation
cw = culturable waste
pp&gl — permanent pastures and other grazing lands
mtckg = miscellancous tree crops and groves not included in net aréa sown

Norte : Figures in brackets represent percentages to total reporting area,

13
3—738Agri/76
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APPENDIX 1 (Contd.)
(thousand hectares)

Districtftaluk Population 1971 forests nac cw pp&s! mtc&g fallow net
fands area
total density sown
per sq km
Kotkhai 24,285 121 4 1 i 9 0-1 0-4 5
203 ) 3) 45 1) @ (24)
Theog 47,237 99 7 3 1 26 2 1 9
(15) ©6) ) (54) @) n 18y
Rainfall Zone—VI . . . Rainfall Pattern—DyE, (B,C\F,) D»E,
Mandi
Karsog 47,906 81 22 3 1 20 — 0-3 12
(38) ) 6)] (35) - (1) 21
Rainfall Zone—-V11 .. . .. Rainfall Pattern—D-,E, (A:C1E)) DhWE>
Kangra
Nurpur 1,55,483 116 52 26 12 1 — 10 33
39 (20) ®) m (=) N (29)
Deragopipur 2,13,458 166 20 35 24 7 —_ 10 32
(16) (28) 19 %) (—) ® 24)
Hamirpur 2,10,985 138 41 37 13 5 - 12 46
@7 (24) 3 3) ) ] (30)
Badsar 93,354 141 _— — — — — — —
() - =) - ) =) -
Rainfall Zone—VII i, v g .. Rainfall Pattern—D,I; (A4;C5) DyEs
Stmla
Simla 72,002 558 1 4 —_ — —— 4 3
®) (34) ) ) () 34) (24)
Kandaghat 68,032 153 0.4 31 — — — 1 12
(Y] (69) ) (=) - 3 27
Mahasu
Kasumpti 34,937 97 % 2 1 21 — 03 5
(20) (6) (3) 7 =) @ a%»
Rainfall Zone—IX o e e Rainfall  Pattern—DyE, (A2Cy) D,E,
Mandi
Sunder Nagar 73510 169 13 3 0-4 19 — - 9
29 ) ¢} (43) —) ) 21
Mandi Sadar 1,34,711 164 36 5 : 1 21 — — 19
(44) (6) n (25) - (—) (24)
Chichot 71,891 84 37 3 — 3 — 1 13
(44) ) -) (36) - ()] (15)
Rainfall Zone—X . ve . Rainfall Pattern—DyE, (A, B,C)) D:E,
Mandi
Sarkaghat 1,02,698 211 4 5 1 22 — - 17
@) am (2) (45) =) (-) (35)
Joginder Nagar 84,464 108 35 4 1 23 — 1 14)
45) 5) 1) (30) ) H (18)
Rainfall Zone—XT . .. .« Rainfall Pattern--DyEy (BiC:E\}) C,D:E,
Mahasu
Jubbai 26,857 90 8 1 1 10 — 0-4 4
(32) G) 3) (41) ) 2) )]
Chaupal 46,745 80 11 5 1 33 — ] 9
(19) (8) @ (56) ) ) (15)
Rainfall Zone—X11 . . o Rainfall Pattern—Dy (F4)D, F,
Lahanl and Spiti
Spiti 7,196 554% — 02 — - —- 01 ;
(=) (15) ) (—) (—) (10) (72)
Lahaul 16,342 430* — 1 0-1 2 0-1 — 1
=) as) ) 41) 1C)) (—) (3%)

*These densities have been calculated from reported areas according o geopraphical area, density for Lahaul & Spiti disuict is



APPENDIX 1 (Concld.)

i3

. li_i-it”rict/taluk B Mi’{)pu!atiun- i9;12 T forest " nac
total density_
per sq km
Chamba
Pangi 13,824 39 34 3
)] 1)
Rainfall Zone— X111
Kinnaur
Hangrang 3,125 446 — 01
(=) 9
Pooh 5,841 307 -— 1
(~) 5
Morang 7.447 355 - 02
=) (10)
Kalpa 10,789 469 — 02
(=) )
Rainfall Zone—X1V
Kulu
Banjar 34,346 26 42 2
32) )
Ani 26,439 3 12 1
(14) (€))
Nirmand 28,621 52 17 2
(30) (3)
Rainfall Zone—XV
Kinnaur
Sangla 8,428 301 o 0-3
() (€3]
Kainfall Zone— X Vi
Chamba
Chamba 83,102 05 13 4
(10) (3)
Chaurah 67,093 44 23 4
(14) 3)
Rainfall Zone—X VI
Kulu
Kulu 1,02,965 38 35 4
13 (2]
Chamba
Bruhmaur 27,067 15 20 3
(i )
Kinnaur
Nachhar 14,205 338 — 0-3
(—) )]
Rainfall Zone— X VIII
Kangra
Palampur 2,24,508 167 04 20
(48) (15)
Kangra 2,07.414 190 65 15
(60) a3y
Chamba
Bhattiyat 64,147 96 17 4
(26) 6)

W

0-1
(=)

01
®)
0-2
{un
01
(6)
0-2
M

03
(12

(1)

@

04
)

15
(i

@

&)}

kiy)
(89

(thousaudv hectares)

ppgl

mtc&é fallow net
lands area
sown
—_ 04 2
(—) 1) )

Rainfall Patiern—Dg4 (Ey) Cy DyE,

02

27
0-4

Q0
0-3
sy
01

5

0-1 0-3

® (48)
01 1

) 29)
02 1
(13) (56)
0-2 2
an (68)

Rainfall  Pattern—D4 (B Cy Ey) DyE;y

69
(60)
66
(78)
31
(55)

(=)

1 7
) (5)
4 5
0)] (6)
1 6
()} (10)

Rainfall Pattern—C, D3 (DgE]) Cl Dy Ez

0-4 — 02 2
(13) =) ®) (56)
Rainfall Pattern—C Dy(BC1E)) C;D(E,y
96 — —_ 13
(76) =) =) 19
116 — 1 1u
(74) (= =) ™
Rainfall Pattern—CyD, (Cy Dy) C, E;
2 — 1 i6
a9 ) ) ()
154 — 1 4
(85) (—) ) #)]
0-2 — 03 3
) (= M 72)
Rainfall Pattern—C, D, (43 By Cy) Cy D, E,
5 — 1 29
) (—) ¢)] 22)
3 -— 2 22
3) ) ¥ (20)
34 — — 9
(€2)) ) - (14

S
-



APPENDIX 2
Talukwise Livestock Population—1966
HIMACHAL PRADESH

e S (thousands)
District/taluk Cattle BufTaloes Sheep Goats Horses Mules Don- Camels Pigs Total
& keys live-
m f ys m f ys ponies stock
Rainfall Zone—I Rainfall Pattern—£E; (A; B, CY) C; D1 E,
Sirmaur
Rajgarh }
18 20 23 — 7 4 13 14 1 1 — —_ — 101
Pachhad as) o @) <) M @ a» 4y GO O G = G
Paonta Sahib 9 14 18 - 6 3 § 21 - — = = - 9
ey (160 2 - ©® @ O ) = O G G-
Rainka }
22 25 33 -— 4 2 26 40 neg neg — — — 152
Shilai asy a6 @2 ) @G G (an (26) (neg) (neg) (=) (=) (=)
Nahan 7 8 9 — 2 i 2 6 — — — — - 46
a6 dadn 49 = 6 G @ @6 (- =) = =) =
Rainfall Zone 11 Rainfall Pattern-~Dy E; (A B, C, E;) Dy E;
Kangra
Amb na
Una na
‘ Rainfall Zone—111 Rainfall Pattern—D, E;(A; By C1 E;) D, E;
Bitaspur
Bilaspur Sadar 14 6 4 — 13 5 8 18 — o — — — 69
ey @ G = 0. O u e = = = =)
Ghamarwin 2% 5 4 — 24 1l 18 15 — — — — — 12
) G @ 2 @ dy a4 d3) = = = = -
Mahasu
Arki, 13 13 10— 8 2 8 7 - — e 61
ey @n (46 ) a3 3¢ G4 92 > ) = (= =
Seoni 8 10 § — 3 1 6 6 — — = - — 42
am @ @) =) O @ UH 49 = & &) =) )
Solan 8 7 5= 5 2 6 13 - — — — — 4
asg) @49 an & . @ ) @) = = = = =
Simla
Nal h 17 8 8 — 15 8 3 35 — — — — i 94
s m O OO w e 6O OO0
Rainfall Zone—I1V Rainfall Pattern—D; E; (Cy Dy) Dy E,
Mahasu
R 12 15 17 — 1 — 35 20 - — —  —  — 100
Ampdr ) 5 an o O ) 69 O O O @ O &
Rohru 12 15 15 — 1 — 4 A - = = =
any @4 ¢ O O = @) @ = =) ) = =)
Rainfall Zone—V .. Rainfall Pattern—-Dj E» (By C» Ey) ‘D E,
Mahasu
Kumarsain 7 8 9 w03 —— 7 5 — — — — —
a9y @@ @ - O - a9 1) > = & = = 37
tkhai 7 1 1 — 1 02 3 2 — o = = 27
Kotkhal Q6 @ 26 (— G @O dp O - O G G -G
Theog 17 20 17 — 2 04 12 7T 1 = — — 01 7
Q) (@6 (22 (:L @ W e ® B - = & oDy
m=male T f =female ys=youngstock —=nil or negligible

Nore : Figures in brackets represent percentage to total livestock population.
16
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APPENDIX 2 (Contd.)

(thonsands)

Dfstrctltaluk

Cattle Buffaloes Shcéb G.ua‘tsﬂ Horses Mules Don- Camels Pigs Total“
& keys live-
m f ys m f ys ponies stock
Rainfall Zone—VI Rainfall Pattern—D» E; (B, Cy Ey) D, E,
M‘nndi
KRrsog 8 23 21 — 2 1 21 24— — — —  — 11
(e) @2 A9 —H @ O @B» @ O ) =) (= =
Rainfall Zone—v1l Rainfall Pattern—D, I (A, Cy Ey) D, E,
Kangra
Nurpue 2% 27 M 6 14 11 N 4 2 02 — 01 — 17
s a» o ¢ 6 O (6) 25 (1) O —) O ()
Deragopipur 44 23 25 3 25 16 20 3301 — -~ — 1%
23) (12 d3) @ Uy O uy an - = O = )
Hamirpur 04 02 02 — 04 02 0.1 1 - = — — = 23
O & @& = ay @ a (36) (—) (=) - =) =
Badsar ha
Rainfall Zone—VHI Rainfall Pattern—D3 E;, (A, Cy) D1 E
Simla
Simla 4 4 3 — 3 1 4 1 —— — _ — . 20
0 22y (16 (— a5 @® 19 W ) = = - ()
Kandaghat 16 15 12 — 9 4 12 8 — — —  — - 7
ancagha Q) @ (16 (- 0 G 1) 1) (O () (=) (o (o
Mahasu
Kasumpti 10, 100 A 8 3 01 0 — — = 47
@y @4 ey ©3) O @ an ® ©2) 02y (= () =
Rainfal[ Zone.—[X Rainfall Patlern——Dz E2 (Az C, ) D, E,
Mandi
Sunder Nagar 12 1 9 — 8 4 15 13— — — — - 79
ae 4 12 (= () G 09 2) = = =) = =)
Mandi Sadar 24 25 22— 14 6 12 34 1 —_ — — — 248
o o ® ) © @ @) ) ) = = = =
Chichot 19 5 2] - i e 39 29 — — — — — 134
(g ug) {16 = O — @9 Q) = = = = =)
Rainfall Zone—X Rainfall Pattern—D; E; (Az B; C)) Dy
Mandi
Sarkaghat 24 13 10 — 20 6 26 27 — — — — — 125
asn o @ — (A6 ¢ @2y ey =) (= (=) (= )
Joginder Nagar 24 26 24 — 9 4 37 42 —_ —— — — — 168
(49 6 49 = © G @ @) = = = = -

Mahasu
Jubbal

Chaupal

Lahaul and Spiti
Spiti

Lahaul

Chamba
Pangi

Rainfall Zone—XT

4 7 20
G @ @ =
13 18 6 -

26) (35 (A2 (=)
Rainfall Zone— XI1

— I 041 —
) © ) (=)
1 3 1 —
@ & 6 =

2

5 2 —
©

@ O O O 6

Rainfall Pattern—D;3 Ey (B; C3 E1) C, Dy E,

1 - 29 28 - -
M = G 6y ) = =
03 — 8 L JS R —

0 = Uy a0 ) = )

— = 9
=) )
—  — 5l

Rainfall Pattern—Dy (E;) Dy E;

3

— — 3 4 1 0-1 2
= = Qo G @ G Uy

- - 3 2 04 —

= = @G0 ®» O = =

- — 1
) ()

—_— =3
-

— 8

2 o L . A
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APPENDIX 2 (Concld.)

District/taluk Cattle Buffalocs

m f vs m

Rainfall Zone— X111

f

Ys

(thousands)

Sheep Goats Horses Mules Don- Camcls Pigs Ty
&, keys live-

poanics stock

- N P S

Rainfull Pattern—Dy (Eq} Cy D) E,

Kinnaur
Hangrang na —
Pooh 12 1 = - = 18 1 10 1 3.
@ ® & (= = (= O Gy (€)) ) B A R
Morang na -
Kalpa 2 3 3 — —_— _ 20 9 0-4 — 1 o —_— 39
© & ©® =) = (=) 62 @) 1) = O = -
Rainfall Zone-— X1V Rainfall Bgttern—D, (B, Cy Ey) Dy Ey
Kulu
Banjar 8 10 10 — — — 17 12 = i — _— _— 57
(14 (18 U3 ) ) (=) @) @ (3 =) (=) ) (=)
Ani 6 7 8§ = o — 11 6 - o
16y (18) QH () = G @ (16 Ly (D) O = O
Nirmand 7 9 10 — e — 11 10 —_ — — - _ 47
(16) (19) @21 (=) (=) (=) @) G (=) (=) = @
Rainfall Zone—XV Rainfall Pattern—C, Dy (D3E)) C) Dy E;
Kinnaur v
Sangla N~
Chamba Rainfall Zone—X V1 Rainfall Pattern-~Cy Dy (By F’z E) C; Dy E;
Chamba 25 26 25 o - 6 2 53 Ay ~— —_ - - - 162
(15 (e sy (=) @& @ 3 (¢35 (= "= ) = =
Chaurah 24 26 23 02 8 3 8 26 03 —_ e - 196
(12) U3 (12) O @@ @ U3y o1 ) =) =) =)
- Rainfall Zone—XVII Rainfull Pattern—CsD, (C,D;) C4Es
ulu
Kulu 2 025 23—~ - = 72 24 1 —_— - e 169
(13 A3 4 ) = = @y b (8)] = = = O
Chamba
Brahmaur 6 6 6 — = — 70 36 — — —_ - = 124
% G B E E = 6 29 ) =) =) & )
Kinnaur
Nachhar 2 3 4 - — = 2 8 — —_ - .~ 38
5 @& U4 ) = ) 6% @D ) = = - -
Rainfall Zone—XVIII Rainfall Pattern—C,D, 4,B,C)) C,Dy
Kangra
Palampur 42 29 27 - 16 6 23 19 1 —_— = - — 163
(20) (18) (1) (=) (O G U4 (12 - =) (= =) )
Kangra 42 23 24 1 14 8 15 28 1 — e — 156
@2n a5 a5 GO @ 35 O 4y (¢)) (G I SO I G I G
Chamba
Bhattiyat 18 18 19 — 8§ 3 25 28 — e e — 120
(15) 5) - a 6) ~ _(m-) B (7_) 3 @) @3 =) =) ) ) =)




APPENDIX 3
Rainfall and Cropping Patterns
HIMACHAL PRADESH

“Groppnapatterns | Districthaluk . Geogra-  Flevation (mas)  Annual rainfall *Consecutive Months
phical arca
(sq km) max min  total rd mmr mr nd a b c
Rainfall Zone—1 Rainfall Pattern—E, (A;B,C)) C,D\E,
Sirmaur
WiM,G,/Pd, Rajgarh 412 3647 2180 na
Pachchad | 408 2962 1533 160 70 7 90 34 65 133 52
Paqntesahlb 372 2589 662 199 66 8/ 129 35 65 178 53
Rainka 542 3647 1533 176 64 7 99 31 65 149 49
Shilai 323 3647 2589 +~———————na
Nahan 192 1533 662 175 64 8/ 110 34 7--3 132 43
Rainfall Zone—I1 . . . Rainfall Pattern—DFy (A, B\ C1E)) DE;
Kangfa
Wi M; Amb 1018 570
1132 102 49 7 58 23 73 72 29
Una 650 570
Rai)(fall Zone—111 .. . ‘e Rainfall Pattern_DlEJ (A!BICIEI) D2E2
Biiaspur
M3 W, Bilaspur Sadar 545 1187 916 130 62 7 72 28 73 91 37
Ghamarwin 610 1187 916 na
Mahasu
Arki 394 na 2069 121 60 7 63 26 73 76 33
Scone - 240 3187 2205 106 60 7 5S4 26 7—3 64 32
g?ll:ln 257 2180 1927 159 68 7—8 76 31 64 110 45
a2
M 3W4G.; Nalagarh 706 2069 479 na
Rainfall Zone—1V . % . Rainfall Pattern—D,E, (C,D,) D,E,
Mahasu o
W,yM, Bay Mty Rampur 170 5773 3187 82 61 7 2 23 72 32
W, Ba, Mty M,/Pt,/Pt; Rohru 217 5240 387 97 T 7 35 26 7—3 46 33
Pdg
Rainfall Zone—V . vy .. Rainfall Pattern—DyE, (B\C,E) D,E,
Mahasu ) :
Frs Wy My Kumar sain 230 na 3187 102 65 7 4 22 73 51 28
Pty Wy M, Kotkhai 201 3187 na 98 70 7 40 27 7—3 51 33
WM, Pt, Theog 477 3187 pIT pp— na o
Rainfall Zone— VI .. . . Rainfall Pattern—D,E, (B,Cy1E)) D.E,
Mandi o
W4 M, Pds/Bas Karsog 588 3356 na N2 65 7 54 27 -3 65 34
Rainfall Zone—V11 . . . Rainfall Pattern—DyE, (4,CiE)) D,E
Kangra ?
WM, Pd, Nurpur 1344 na na 152 63 8/ 9 30 7—3 108 36
WM, Deragopipur 1283 1134 43 134 61 8 8 29 7-3 96 135
Hamirpur 1529 1162 768 137 67 8 83 32 73 99 38
Badsar 661 1162 768 na - .
masl=metres above sea level rd=rainy days mmr=month of maximum rainfall 7 T

mr=total rainfall of mmr plus that of preceding or following month, whichever is higher, in cm.

nd —number of rainy days of mmr plus that of preceding or following month, whichever has higher rainfall,

*Consecutive months with rainfall of more than 10 em per month.

a=Tnitial month with more than 10 cm of rainfall and number of consecutive months with more than 10 cm/month, separated by h yphen
b=Total rain all of consecutive months under *a” in cm. :
c=Total number of rainy days of consecutive months under ‘a’.

na—not available.
H R i infall a ai s are b OT i o lamic
Nores : 1 ‘Ilgfc:)[r:n?tza? K}iln;zfmlﬂ)ﬁl. nd rainy days are based on the Memoirs of India Metcorological Department, Vol. XXX, Part 111
2. For explanation of coded form of rainfall and cropping patterns, reference may be made to section 2 in the text,

19



Croppi né_-l;‘zfitte ms  Dist rict/rt_aﬂl_km

W;3M;
M;W;

M;W;
W3M4 Pd4/Ba4

WM,
WM Pd,/Ba,

Rainfall Zone—VIH

Simla

Simla

Kandaghat
Mahasu

Kasumpti

Rainfall Zone—IX
Mandi
Sundernagar
Mandi Sadar
Chichot

Rainfall Zone—X
Mandi

Sarkaghat
Joginder Nagar
Rainfall Zone—XT
Mahasu

W4B34Mf4M4/Pf4/Pf4pd4 Jubbal

Ba, PU4/W4
B33 Mt4 W4

Mt Ba,

Ba_; Mt4 W4
Mt3 Bay

W3M4Ba4/Ba4 Pd4

Mt;

M, W,

w 3M4Ba4/Ba4Pd4

W, M, Mt

Mt3 Ba,

WM, Pd,

M,W,Pd,

Chaupal

Rainfull Zone—X11
Lahaul and Spiti
Spiti

Lahaul
Chamba

Pangi

Rainfall Zone—XI111
Kinnaur

Hangrang

Pooh

Morang

Kalpa

Rainfall Zone— X1V
Kuln
Banjar

Ani

Nirmand

Rainfall Zone—XV
Kinnaur

Sangla

Rainfall Zone—X V1

Chamba

Chamba

Chaurah

Ramfall Zone—XVII
Kulu
Kuln

Chamba
Brahmaur

Kinnaur
Nachhar

Rainfall Zone—X VI
Kangra
Palampur

Kangra
Chambn
Bhattiyat

phical area
(sq km) max

129
446

362
435

820
860

487
779

243
584

13
38

3568

19
21
23

1311
851
553

28

1272

1573

2740
1818

42

1344
1093

668
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APPENDIX 3 (Contd)

*Consecutive Months

min total rd mmr mr nd a b [
Rainfall Pattern—D,E, (A4,C;) D\Fy
2205 2180 153 89 78 83 40 6—-4 116 59
2189 1927 na
2205 2180 151 85 7 84 38 7—3 104 49
Rainfall Pattern—DyE; (A,Cy) DLE>
3356 916 176 82 7 97 36 6—4 132 S3
3478 754 165 80 7 98 37 6—4 129 53
3356 916 175 82 7 100 36 6—4 131 53
Rainfall Pd"e"""“DzEz (AzB]C]) DQEZ
916 754 216 74 8 122 34 65 178 53
3478 754 233 9 8—7 135 40 6—4 182 59
Rainfall Pattern—D;E, (ByC,F) C,DE,
3940 3191 110 67 1 43 24 73 54 30
3647 2589 129 7 7 49 29 7—4 75 39
Rainfall Pattern—D, (E)) D\E;
4891 4802 55 49 3 18 14 — — —
4891 na
6279 na na
. Rainfall Pattern—D, (Fy) C/D4E,
5713 5240 na
57173 5240 na
5773 5240 na
5773 5240 na
Rainfall Pattern—D4 (ByC\E)) DyE,
5167 4802 112 82 78 46 30 64 67 45
5167 4802 na
5167 4802 na
Rﬂl”rﬂll Pﬂ”ﬂl’ﬂ—-C(Dg, (B}E]) ClDlE.’Z
5773 5240 105 68 1—2 36 15 124 60 27
Rainfall Pattern—C, Dy (B,C,E|) C,D,E,
na na 130 71 7 43 25174 65 33
f1-3 36 19
6279 na na
Rainfall Pattern—CyD; (CyD,) C\E,
6248 1217 98 69 8 27 20072 27 20
f1-3 35 71
na na 133 78 8 35 2574 67 38
1—3 36 19
5773 5240 100 78 7—4 29 19 73 40 32
Rainfall Patiern —C, Dy (A2B,C)) CyD(Ey
na 919 265 97 8 168 447 6—4 213 64
1—3 33 19
na 1134 196 75 8 127 .36 6—4 160 50
na na na
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APPENDIX
LEGEND

P R A D E S H The rainfall paTlern whick describes the distribulion

of monThly rainfall throvghoul the year is expressed in coded

)ATT E R N S form with ietler symbols and numerical subscrifs. A leTter

denoles a rainfall inferval and The subgcript To each
letter The numbet of months inthe interval

Symbol . Rainfall interval centimefres per month
A Greater than 30
B 2030
\ND KASHMIR ¢ 10-20
o 5-10
E Less than [0 ifThe paltern

/ \ begins with A orB

‘/ ., SP‘C' .\ Less than 6 if the pattern
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mg paftern consists of one or rﬂ\re cropg exch
/ with a subscript which indicates the percentage e~ dred’ of

CAau,.;. The crop concerned.
pt 4 Qn Subscript Percent of gross cropped area
P d 4 i greater than 70

. 2 50- 70
[ 3 30 - 50
)'k"'.-' spitac \5 4 10 -30

s, 2P '; 5 less than fo
¥
(43“/8 d 40. Exampte

. Paddy covers more Than 70 percent
G 4 , ot Qross_cropped area of the
e , taluk.
", / .
- \( (2) Rz Pug Pd4 Ragi(50-7072)area
q Other puises (10 - 30%) area
Paddy (J0-30%)area
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Crops Symbols
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A distribution which is the same over two
. OF More adjoining taluks 15 calied 3 patrern, if the
percentage cf individual categories is 10 or more
and the total is not less than 70 per cent.

Interval Subscript Percent of total
livestock of taluk

1 greater than 70
2 50 - 70
3 30 - 50
A 10 - 30
5 less than 10
CF4/ CY4- > Example: Livestock Pattern (m3 S4 G4 b
o, ) m3 Male cattle 30-50
. 54 Sheep {0-30
: G4 Goats 10-30
A
o 18 32 48 64
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