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CZECHOSLOVAK AGRICULTURE IN FACTS
AND FIGURES

By

VACLAV EREMIAS,
Deputy Minister of Agriculture, Forestry and Water Economy.

The development of Czechoslovak agriculture between the years
1949-1960 has clearly shown that capitalist economists were wrong when
they said that the change-over to the socialist system of farming must
necessarily result in a drop in production. The total growth of agricultural
production in the Czechoslovak Socialist Republic over the past 10 years has
amounted to 20-8%. It increased substantially in the period of the second

Five Year Plan (1956-19€0).

The socialist sector in Czechoslovak agriculture increased relatively
quickly.

The number of unified agricultural co-operatives reached their highest
point at the end of 1959, when there were 12,560 unified agricultural
co-operatives in Czechoslovakia. In 1960, 40% of these co-operative farms
were joined into larger economic units, so that their number decreased by
the end of last year to 10,816. The amount of agricultural land farmed by
s0-operatives however increased to 12,287,500 acres (the amount of arable
)and to 8,512,500) that is 67'3% of the total agricultural land.

The state farms are responsible for 15%, and other enterprises of the
socialist sector for not quite 5% of the land. At the end of 1960 the state
arms farmed 2,760,000 acres of land.
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AGRICULTURAL PRODUCTION :—

. Hiven though during the first and second five
considerable increase in agricultural production, th
factory. Over the past ten years an average of rather more than a 2% annual
Increase was achieved. In the third five-year plan very high aims were laid
down for agriculture. They are however realistic and can be fulfilled, because
co-operative farms are becoming economically stronger and are introducing
the technique and technology of mass production. Apart from that the state
gives agriculture great advantages. For instance the total investment in
1961-1965 is considerably larger than the amount invested in agriculture in
either of the first five-year plans. Agriculture is getting much more

ferti.lizers and more mechanised; extensive amelioration work is also fo be
carried out,

—-year plans there was a
18 growth was not satis-

1. PLANT PRODU{TION :—

The structurc of land sown to crops in the Czechoslovak Socialist
Republic is gradually changing. Areas devoted to paying fodder root and
technical crops are being cxtended. The structurc of the arcas of main
crops in Czechoslovakia (in 9 areas of land sown to crops) is as follows:

1955 1960 1965 (Plan)
Grain 527 508 517
Technical crops 7-3 7-8 7-8
Potatoes 122 11-0 100
Vegetables 09 0.9 09
Fodder root crops 269 29-§ 29+6

The average yield per acre increased during the second five-year plan in the

cage of the majority of crops. For the third five-year plan the reckoned
increase is still greater :

Index
Quintals per hectare 1955 1960 :,?gg 1960 1965 19_6}
1955 1960 1955
Wheat 20-4 231 27 — 114 117 132
Rye 18:9 205 25 — 108 122 132
Barley 20-1 247 265 122 107 132
Sugar beet 285-1 347--- 3274 121 94 114
Potatoes 127-3 92.3 180-— 73 198 141
Permanent meadows 49:3 475 66 — 96 138 134

.., A cousiderable increase in gross and market roduction is connected
with the acreage and yield. The development of grossp and market plant pro-
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duction in the Czechoslovak Socialist Republic is as follows: (in thousands
of tons):

- INDEX
1955 1960 1965 1960 1965 1965
Gross Production plan 1955 1960 1554
' Grain total 5261 5906 7081 112 119 134
Wheat 1473 1504 1998 102 132 136
Barley 1291 1744 1842 135 106 143
Maize for grain . 391 593 7m0 152 121 184
Potatoes 7905 5254 9002 68 172 114
Sugar beet 6152 7890 7972 128 101 130
Fodder crops calculated to hay ... 11175 11196 14867 100 133 13:
do maize for silage 326 1424 2688 425 189 82
Market production. (*)
: 640 1805 102 110 112
i 1 (without seed crops) ... 1599 1
Grt?mtmta o 554 365 466 66 84 128
Whes 438 506 614 115 122 140
o barl 477 660 630 138 132 96
I:IJal'te e 31 30 35 96 116 112
a1z
i 44 78 100 176 128 226
Ise crops
llidi:lt:epsu s 1421 1293 1360 91 105 95
SO r beet 5109 7853 7972 152 157 101
Hl;g:s (in 50 kg.) 101 146 194 144 133 192
Vegetables and strawberries 412 572 742 139 130 180
i 91 200 265 220 132 292
grmtes 18 13 55 68 300 439
rap!

(*) Under 1955 is the average for the years 1955-1957.

taken in plant production are mainly aimed at increasing

cri‘illllitfﬁ)?sol}recsrops valuzlm)ble as fodder. For this reason the market

the pr tion of some crops (e.g. wheat, potatoes and maize) will not increase in
t?tfg tlllxgrd Five Year Plan; itis reckoned that the difference as against the

total amount of production will remain in agriculture, in order to strengthen
the fodder basis from its own sources.

9. ANIMAL PRODUCTION :—

i ction in the Czechoslovak Socialist Republic has had an
ar??églaél op:e()rdgecent years, though it has grown unevenly. In the third
Five Year Plan we reckon with a further increase in the number of farm
Fl?x;a,ls and in the yield obtained from them. The improved fodder bases
and a further increase in the technology of mass production should help
?(?wa,rds a substantial increase of the market production of animal produce,
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The development in the nambers of farm animals is shown by the following

table (in thousands): Developent of market production of main kinds of livestock products

(in thousand tons, million litres and per bhead).

Index
1955 1960 1965 g5 1965 1965 [955-57 1960 1965 1960 1965 1965
P 1955 1960 1955 plan 195557 1960  1955-57
o o am s 1w e
pigs 5285 5860 5680 110 97 108 Of this:
of cop S ., e %0 16 VAR - Beof 2923 3465 “5— 119 128 152
poultry 23367 28900 27500 124 96 116 Pork 321-5 369-5 505-— 115 136 157
Poultry (meat) 10.9 25-7 32— 236 124 294
. Milk 18343 23123 3455 — 126 149 189
In relation to the land and the total number of livestock the develop- Eggs 959-8 1280 — 1507-— 134 141 194
ment is a8 follows :—
3. MARKET PRODUCTION:—
1955-57 1969 1965 (plan)
e - ) e As can be seen from the surveys shown, market production —
especially as & result of socialisation — has increased more rapidly than
Percentage cows of the total number of cattle 50-5 48:1 479 gross agricultural production itself. While the total amount of gross
Percentage sows of the total number of pigs 84 87 10-2 agricultural production i_ncreased 115 in 1960 as against 1955 (plant pre-
Number of cattle per 100 hectares of farm land 55-8 59-1 667 duction by 7% and animal production by 17%‘),’ the turnover of market
Number of cows per 100 hectares of farm land 28:2 282 319 production bas }1_1(():reascd in the same period by 28%, plant production by 18%
Number of pigs per 100 hectares of arable land 104-7 1135 109 2 and animal by 33%.
. Q. 2 .
Number of sows per 100 hectares of arable land 8-8 a9 12 A decrane in the share _of market production in total production
Number of poultry per 100 hectares of farm land  327.7 3929 3819 occurred during the second Five Year Plan Only in those cases where their
increased ufsehas fo;ider dhad_ beeﬁl planned. For instance, the percentage of
. . . . i . lic and px_lrcha,se of the total production has decreased in the case of wheat (from
hat Ttlle yleéd thgt 18 ﬁghleve.d 1n t.he_ C7e°h°51°va‘;‘ ?Oﬁm‘h_“ Re%‘l}b_ 36°6% to 21'2%), maize (from 7°6% to 5°2%) and potatoes (from 16-2% to 14-6%),
that is planned to be achieved in 1965 is shown by the following table : whereas in the case of other crops, which serve mainly for human consump-

tion, the share of purchase in the total production has increased (for instance

Index in the case of rye from 44'3% in the average years 1955-1957 to 51°1% in

1955 -57 1960 1965 oo 965 1965 1965, in the case of malt barley from 35:9), to 8737, pulses from 69'7% to
plan ‘f9s[§'”57 1960  1955-57 to 82'1%, and vegetables from 45% to 52:7%).

Milk vield of B %‘he saibnlle is true of ?lnin;alﬁ)rodﬁxction,fwhere especially in the third
L yie ol one cow per ive Year Plan a growth of the share of market production in the total
year in litres 1707 1800 2350 105 130 138 production is reckoned p

Average live weight:

Cattle for slaughtering in

Kilograms 183 397 417 103 108 109 % of purchase in production 1955-57 1960 1965 (plan)

ngs for slaughteﬁng in 85 T S 7 T

kilograms 104 101 838 9 87 Total meat production 74-- 746 80-4

Number of weaned young : of this: beef and veal 100-- 100-~ 100-~

Calves per 100 cows 72-9 765 82:5 105 108 113 pork 63-4 654 72:2

Piglets per sow 10-5 102 121 97 18 115 poultry (meet) 18-9 283 39:-

Average egg yield per hen 100-7 102:3 14— 102 130 132 milk (plus farm butter) o7 614 64:3
consumer eggs 50-6 20-5 602
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II. ENSURING THE GROWTH OF AGRICULTURAL PRODUCTION
IN THE CZECHOSLOVAK SOCIALIST REPUBLIC.

A number of measures are taken to ensure a steady increase in agri-
cultural production, Considerable means are granted to agriculture for
investments, amelioration, purchase of means of mechanisation, ensuring of
technical development, research and the use of the newest discoveries of
agricultural science in production, an increase in the production of artificial
fertilizers etc. Attention is devoted to uncovering reserves, decreasing
harvest losses, maximum use of mechanisation, the introduction of pro-
gressive technology of agricultural mass-production into all branches, the
training of key people and their correct development.

1, INVESTMENT CONSTRUCTION :—

The total investment in agriculture in 1951-55 amounted to 12-48
thousand million crowns, in the second Five Year Plan 301 thousand million
crowns were invested and in the third Five Year Plan it is reckoned that the
total investment will amount to almost 42'6 thousand million crowns, that is
more than the whole amount invested over the past ten years. This means
that in 1951-55, 1753 crowns were invested into every hectare of farm land,
in 1956-1960, 4179 crowns and in the third Five Year Plan this sum will
amount to 5,915 crowns.

A large part of the investments are intended for the Unified Agricul-
tural Co-operatives (65%), and the remainder for the state sector, and
this includes sums for amelioration, which will be carricd out for the
co-operative farms by enterprises of the state socialist sector.

During the third Five Year Plan the following are to be built from
the total amount of investments : cowsheds for 712,000 milking cows and for
1,522,900 other cattle, pigsties for 285,900 sows and for 1,778,150 other pigs,
irrigation will be carried out on 81,567 hectares of land and 199,761 hectares
will be drained : 93,150 hectares will be irrigated by manure. Rivers and
streams will be put in order over a length of 860 miles.

2, MECHANISATION OF AGRICULTURE :—

Although supplies of the means of mechanisation of agriculture were
already considerable during the second Five Year Plan, the amount of
machines and equipment delivered in 1961-1965 will be much larger.
Altogether 111,760 tractors will be delivered, 11,200 of them caterpillar
tractors, 10,000 lorries, 10,900 grain combines, 10,000 sugar beet combines,
5,000 potato combines, 27,500 silage combines, 20,000 reapers and binders,

11,000 threshers, 10,000 high.pressure presses, 152,780 trailer carts for
tractors efc,
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The development of mechanisation in agriculture can be seen from
the following:—-

Arable land in hectares: l»9757 i 1960 l96S(Plin_)
{ wheel tractor
For L w (calculated at 15 HP) ... 116 :Jl 34
. For 1 caterpillar tractor 947 620 13;2

Trailer cafts per tractor ... 098 105
Land sown to grain’

For | grain combine (hectares) 604 385 164

For i reaper and binder ,, 141 99 71

For 1 thresher ' 516 177 87
Land sown to potatoes :

For | combine ... 5210 717 94
Land sown to beet:

For | combine — 300 23
Land sown to maize for food :

For 1 combine 563 318 40
Land sown to maize for silage:

For 1 combine 42 23 i3

These figures are valid for the socialist sector; the drop in the figures
of arable land or areas sown is also influenced by an increase 1n the areas of
land in the socialist sector, especially in 1957-1960.

The situation in the deliveries of machines to agriculture is shown by
these facts; in the third Five Year Plan there will be annual deliveries on
the average of 7'5 times more tractors than in 1955, one half more grain
combines, almost three times more beet combines, more than twice as many
threshers and harvesters, etc.

The standard of mechanisation of the main work in agriculture will
develop as follows (in percentages) :

1957 1960 1965 {plan)

Ploughing 58 80 95
Inter-row cultivation 30 65 80
Sowing of grain .. 43 76 88
Reaping of grain by combine 10 24 60
Reaping of maize for food by combine. 11 16 90
Reaping of silage crops by combine ... 70 80 95
Sugar beet lifting by combine — 8 80
Potato lifting by combine — 4 45
Loading of stable manure — 24 85
Spreading of stable manure . — 10 85
Haycutting 52 3 90
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3. ARTIFICIAL FERTILIZERS:—

The consumption of artificial fertilizers in the Czechoslovak Socialist
Republic rises year by year. Whereas in the farm year 1949-50 only about
160,000 tons of fertilizer was put into the soil, in 1954-55 this was 326,000
tons, in 19¢0 almost 500,000 tons and in 1965 it is reckoned that almost
900,000 tons, of fertilizer will be used. In the third Five Year Plan
altogether 1,015:7 thousand tons of nitrogenous fertilizer (including ammonia}
will be delivered, 1,045'8 thousand tons of phosphatic fertilizer and 1,315°3
thousand tons of potassic fertilizer. Altogether this means over the years
1961-65 deliveries of 3,376:8 thousand touns of artificial fertilizers.

The development of consumption is shown by this table . —

Consumption Index
Kilogram per hectare 1954/5 19 9 - -
' gf farx[;) land /% % 1965 1960 1965 1965
54/55 1960 54/55
Nitrogenous (incl. ammonia) 10-7 20-2 397 189 197 37
Phosphatic 12-2 20 4 376 167 184 308
Potassic 217 28-7 54-2 132 189 250
Total 44.6 69-3 1315 154 190 295

But of course not only artificial fertilizers are used. The soil must
also in the first place have farm manurc or composts. A national campaign
for the production of compost in 1960 resulted in over 14 million cubic
meters of compost,

4, NEW TECHNOLOGY OF PRODUCTION :—

New technology is the main means for fulfilling the high sims in the
development of agricultural production. In animal production the spread of
new methods of stabling is propagated (for instance deep straw under the
animals), specialisation and the use of mechanisation. The training of
those who look after the cattle and poultry is also important. In plant pro-
duction the most important things are a systematic maintenance of the
budgetted areas sown and the agrotechnical time-limits in the preparation of
the soil, in cultivating the plants and reaping them, a careful choice of the
species of seed, which will guarantee higg yields, and the full use of all
means of mechanisation, For instance in recent years in the Czechoslovak
Socialist Republic there has been more cultivation of soft wheats, which
increase the fodder basis. These species have great advantages; the yield
amounts on the average to about 40 quintals a hectare and at the maximum
even more than 60 quintals a hectare.

The new technology of harvesting is a great problem. To a great
extent-two or even three-phase harvesting is being introduced. It is reckoned
that in 1961 this will be carried out on 20% of the total grain area, in 1963
on 35% and in 1965 on 60% of the total grain area.

A question connected with the mechanisation of field work is the
care for decreasing harves}; losses, which at the moment amount to 6-8% of
the total barvest. For this reason a systematic fight is being waged in the
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Czechoslovak Socialist Republic against harvest and storage losses and
against pests, both iu the case of grain and also other crops.

Special care will be devoted to the care of seedlings, so that high
quality production and fertile species can be achieved.

III. CONCLUSION :—

he tasks that Czechostovak agriculture hasseb itself for the third Five
Year Pll‘a; ;re very big. In 1965 it 1s to produce on every hectare of arable
land 1,230 kilograms of graio and 579 eggs and on every hectare of farm land
178 kilogratus of meat and 746 litres of milk. (A litre is about one quart).
As compared with 1960, 230 thousand tons more meat is to be purchased by
atate besidesl'l thousand million litres of milk and 528 millions eggs.

'he wide introduction olf new t;e(;:hz_)i_que an% mass é)poq%cgtit%zzgfgli)gg
i sialist farms will play a decisive part in achievi .
lﬁ%ﬁ g;ptélceiﬁlol;l?mportanﬁ in viegv of the fact that the number of permla,nent
workers in Crechoslovak agriculture has dropped in recent years. W xereag
in 1950, 2,126 thousand permanent workers WO,I‘kE‘d in agriculture, 1n 195d
this number was reduced to 1,797 thousand, 1960 it was 1,491 thousand an
by 1965 it is to be decreased to 1224 thousand, On the other hand this
means that gross production per farm worker is greatly increased (in 1?60
by 70% compared with 1950 and in 1965 by almost 50% compared with 1960).

All the measures taken in agricultural production will help not only
to increase gpz'oss production and market production, but also to level out the
differences between industry and agriculture.



SOVIET SCIENTISTS STUDY THE WORLD OCEAN
By

ProFrssor L ZENKEVICH,
Corresponding Member of the USSR Academy of Sciences, C

hairman of
the Academy’s Oceanographic Commission.

Acad A plenary session of the Oceanographic Commission of the USSR
cademy of Sciences wag recently held in Moscow. In the Soviet Union

there are over thirty reg instituti ' .
o e « ¥ research institutions engaged in studying the secas

Prominent Soviet scientists, s

ecialists in the field of oceanolo and
fishery, took part in the session, § o

- They summed up some of the results of
underwater_ studies carried out. Reports were made by L. Zenkevich,
Correspondmg Member of the USSR Academy of Sciences, B, Manteufel,
Doctor of Biology, Engineers V. Azhazha and O. Sokolov, Candidate of
Engineering N, Vershinsky, and others.

. Prof, L, Zenkevich, Corresponding Member of the USSR Academy of
Sciences and Chairman of the Academy’s Oceanographic Comuission, gave
an outline ofthe suc

oLt cesses scored by the Soviet Union in studying the World
Ocean, which is reproduced below. v

The past decades have seen exceptionally broad development in the
USSR of the study of the seas and oceans. And that is quite understandable.
The USSR’s borders are washed by 14 seas, among them two inland seas—
the Caspian and Aral. Al of them belong to the basins of three occans—the
Arctic, Atlantic and Pacific Oceans—and are very variegated both as to their
physico-geographic and chemical features and as regards the broad varieby
of the faunua populating them. Among them there are such shallow and ﬁ”‘ﬁ’
saucer-like seas as the Azov Sea, such giant scas as the Bering Sca Wik
depths exceding 4,000 metres, seas like the Black Sea — an anomalous Wateﬁ
body with hydrogen.sulphide contaminated depths, as well as ice-clad scas 0
the northern outskirts of the USSR, '

The salinity of the sea waters is uite different—from 0-8 percent in
tltl;g Baltic Sea to 3.4 per cent in the Bzu%nts Sea ‘the Soa of Okhotsk, and
others, ’

The Siberian outskirt seas are amply po ulated by relict brackish-
water fa.una—‘-—t‘u_e heritage of the glacial era,p;yt%ep southern seas, such as the
Azov and Caspian Seas, are also populated by relict fauna, but 1618 of
a different genesis.

The Seas of the Soviet Union are not only an excellent object for all-

round studies, but they also present a most important itcmn of national
economic significance. They concentrate in themselves rich vegetable and
animal raw-material resources: cod fish, herring, haddock in the North ;
salmon, Kamchatka crab and dab in the Far Kast ; sturgeon in the southern
seas. All these seas also possess great algae wealth, the stocks of the Black
Sea phyllophora alone are estimated to be millions of large tons,

Intensive marine explorations are at present being conducted by
many Sov1et_ research institutions, among them the Oceanology Institute
and the Marine Hydrophysics Institute of the USSR Academy of Sciences,
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Arctic and Antavetic Institute, the USSR Instilitutehogroﬁgseltl:‘;‘;gﬁ
the }c lorvn yhy, and a great number of .local _sea-ﬁs er%d yt ometeoro
a,nd, OTO?'SS&LILI§GS ’and biological stations, lnqludxng t]?eMo r'ense o el
lt%%lcgeblastopol Biological Station andf t&e Sl\eI;rntlg;s Wasﬁ lthe siologica,

itut ! result is that many o e ) coas
%ES%ISILSGR 139?; blce?:l]stl;sconsidered to be the best studied sea bodies 1n the

e

world.

h in the open oceans as
i hlorers of the seas cond_uf:t researc open B8
: 11 %%Yelesttaﬁ}gslinitinted by I. Papanin's world famoussdrliitgxnsgcltc;r sgaf ;he
2 quatt f 4 century ago have now covercd the entire S0V ot ing the
iqllt?ét(%geoan& C:’Ja‘oviet research and fishing vessels are now Iu
re pan.

North Atlantic, the Norwegian and Greenland Seas.

: . . ot

Tt was twelve years ago thladt fthe “ VltS};?lﬁ’ieS t.l;? %i%sglfcig(f: ghceeasno;gad

o, started her world-lamous nd
gs;:ili‘;ﬁy%i?citt’ss(ltgétis, including the greatest of them—over 11 thousa

metres deep.

f the forties and the early
e 3 PSR B e B el g e
g?elgit;glzigseg%igglgg t]}ileu"S?X1}2&8‘0{58‘,;;3;’Sg;iiet:Xﬁfﬂég?zggea?&;:%?af};e
a Danish e?(})f@ém%?uol?négeledge g_fat?he’ocea,n depths Wa.tsl gresag;llgfeenslgirgfgsltr;
o e 1 1 i g T e, e, B LI
171555610tr%;%?;:.tm'%}fi};&;sg%%i)gﬁ)% was refuted by the great variety of the fauna

llected chiefly by the © Vityaz” and the * Galatea’ expeditions frgm
g%piﬁs exceeding 10 thousand metres.

The deep-water explorations immediately put gorzvsrdtﬁmegu‘%ﬁeertg:
problem® thaé O ation tofu%hed l\lg(t)grbef%;%fé tahré1 ci%cula,tion of the
iti istribution of deep-wa ) cl _or
comp(,)Slgl(:n &gt?erglstnlf]ebruetlig? of the ocl;)ezm be_ad, the composition and %lsrtsrl‘t[;)gé
et debp vgv(ater ‘sedimentation, the chemical balance of otc}elz:m WaT%e’ the
tlon'Ofl 8:3][(31- geographic zonality of the ocean, and manyg ers. : map st
gerglggh;s brought many important discoverles_lntthese]spnéargiizlxlrixng oxg)ghe
o ' ] y 1nvoivl
i ! .y research, An Amerlcan projec

tho Jincs of fttlllrrtc);l;lfhlesﬁzrgntire depth of bottom deposits amli1 the_eait_;htcru_slti
o bOtt;Omtle has %von extensive fame. If it is carried out, the scxlen is ls wi !
t%sg;;\?&?‘s to the still unsolved important Fmbtle{ni ofS t‘?vil]g:;) ;)g;%:;,ergafo
ocean proper, but of our planet, too, a 7 >
nggb(ilelllgsoifnt?}?e fields olt? gelology, geophysws,’ geochemistry, palaeo-climato

Fogy, and the structure of the sub-ocean earth’s crust.

i i i in the sphere of
o0 it became evident that it wasn t ]

Ai&lbo%%hgég:oc;;?gugivaeglopment of the World Ocean that 1nternatlgnal
forng. f ; _operation were to find extensive application, since the occan oeg
ey 10 cotopanv particular country, and that its resources must be use l
ot & ogg many countries. In 1902 there originated the Internationa
ggﬁggﬂ fgr Studzing the Sea, which set the aiglll_ of stptdy}dn% the gg:égéwegggrcg
Atlantic and of co-operating in utilising its fish res . ;

part o e y any international associations with the purpose o
ngexiltl;rhﬂ‘glizgggaﬁ% l;()lrots};:ct;ing the raw-faterial resources of the various

]pa,rts of the World Ocean.
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The co i i
L mmercial isati i
prSiection of th oegn's v oerl e et wils, sal, e ihe
ypesof ¢ . VS » raw-material resoure s against i
ontamination, including radioactive pf)?h?ﬁgnwaxu\fels qgallnsat 'in the
, were inclnded in the

sphere of internati
ernational peaceful co-operation for the bencfit of humanity

International L
cularly acti 1 co-operation in the sphere of , .
Ghonl e i itomentng e piogmne o i
959), The UC‘ s an nternational Ge fe SBLernauol
Lo e USSIL tok put i heoccanegaghic i st 167
among them, first and f sending out expeditions on large research e e
the ** Sedov,” the f‘ms foremost, the ** Vityaz,” the * Loxﬁonozse&}f- v‘e‘ssd's’,
g(:%ag displa’cement Ofeggsot&[))(zg[’l’sas ¥ﬁ“ as many other Sll"“lleg‘;’hi[‘;?ewi(t)lr}) 2
90,000 kilometres and made over 2,00(()%Ssuciveenstsi(f:ilz rlcn%\}rle(;;adg(mg route totalling

‘When th
e IGY and IGC were over, international rescarch did not stop.

The International C i
extensive oo al Gommittee for Oceanographi X
of the Wox?ld é({)rcﬁélzlllgne %f exploring the Indian O%ea% 511(; &eeseljgégi};lsiifdw dup o
e primary purpos’evz,)fwh called for the joint efforts of many count;{3 pa:kf
bo put to thy fulle: extending the knowledge of its natural res coes.
possible service of the peoples populutinglits c(.););]tgces 0

The USSR
programme ag We“.m&de the greatest contribution into this international

The scientifi iti
In that stentific expedition on the ‘“ Vityaz ** took o .
nationa) Cp:-gggmstli]gn 1S?§:rgwo cruisIes 1iln the Indian Ocezslr ?lgggll fﬁlx(ci) a;rlllt&ellf
ove I mme. In her lug fac N -
r 30 thousand miles, l?laa_king 280 scientifﬁta‘;?ﬁgiazggsne the vessel covered

The scienti .
spots.”’ The;,endtil:zi on téne Soviet expedition vessel wiped out many * blank
and depressions. Tﬁ’eerﬁil new underwater mountains and volc:mogs ridges
water ridges that or y have defined the contours and relief of the bi ; undgz
ridges, A deoy iy ross the ocean : the Arabian-Indian and Contral-India
5,400 metres was di ugh with steep slopes and flat bottom at a d hmn
1scovered in the region of the Chagos Islandas; % depth of

In its last crui “
1se the “ Vityaz "’ expedition discovered a big underwater
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Doupinin 550 miles e south-east from Ce . Scienti
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over the mountain i fs, y more than three kilometres. The I lt depth
vy qountair 5(1;:) 550 metres. Forwmerly this spot w'we i e(iqs b SP
give this akih of 4,501 metres. The crew of the ¢ Vityaz » ‘}{ propos d %S
to sail the Indian Oczznme ob‘feegnl&Si N ﬁrstARusz?&%roggi’ee”eg
mountains up to 2-2.5 kilometres h?ghov?::(rlg dfi%t;g]::gd \;glzgglx]vn undermater

Large ¢ .
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ations of manganese concretions were found in the

central part of the oc
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is covered by an all-mang&ngsgtckﬁls?tf 4-5 kilometres. Sometimes the bottom

Scientists hav .
earth’s crust in theecggzggfded in determining the thickness (depth) of the

kilometres, part of the acean. It totals seven and a half
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of the In ve work of exploring the chief currents

ian Ocean—
the Somali and Equatorial currents and the monsoon
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drift. They have found the current velocities to be rather considerable at
depths of 500 to 1000 metres and over.

Ichthyologists have gathered an immense collection of fishes—450
species. They have found rare and hitherto completely unknown kinds of
animals, and drew up maps of their distribution. TLiarge concentrations of
tuna fish were discovered in the Somali current area to the east from Africa.

. Interesting research was carried out by hydrochemists. They have
discovered hydrogen-sulphide contamination of the waters in a layer of
oxygen minimum in the north-eastern part of the Arabian Sea and the north-
western part of the Buy of Bengal. Such phenomena had previously been
known only in the Black Sea and the Norwegian fjords. The presence of
hydrogen sulphide in the Arabian Sea gives an explanation to the episodic
fish-kill in this area.

While in Colombo, Bombay and Cale
scientists of Ceylon and India who acquain
the expedition.

On the 1st of August, 1961, the * Vityaz '’ sct out again for a long

o—to the central part of the Pacific. She will first visit Honolulu
ill take place, The scientistists on the

utta the “ Vityaz ’ was visited by
ted themselves with the work of

voyag
where the Tenth Pacific Congress wi
« Vityaz '’ will take part in the work of the Congress. They will deliver a
pumber of reports there.

Artemi Ivanov, one of the most prominent Soviet zoologists, several
times took part in the Scientific exploration cruises of the Vityaz., He
gathered & unique collection of ancient sea animals—the pogonophores—and

studied their nature.

The Scientist’s r
were a new type of anim
aches the chordal type W
A. Ivanov devoted over
ocean depths.

The work by A.Ivanov, Doctor of Biology and Professor of the Lenin-
grad State University * Pogonophores "'—has been awarded a 1961 Lenin
Prize. It is the sum total of nany years’ research which has led toa dis-
covery ot world significance. The scientist’s work and discovery has attracted
the attention of foreign zoologists. A.Ivanov’s works have been translated

into many foreign languages.

An Atlantic expedition of the USSR Academy of Sciences, which hasg
been working on the research vessels “ Sergei Vavilov” and “ Pyotr
Lebedev * has recently returned to Leningrad.

One might think that the Atlantic is a well-studied area of the World
Ocean, and nevertheless our knowledge of it is still insufticient. The develop-
ment of physics has equipped the scientists with new means and instruments,
and & new methodology of oceanological observation has now, come to the

scientists’ aid.

Apart from using echo-sounders for determining the depths, the
members of the expedition made extensive use of seismo-acoustic methods
for studying the ocean pottom. Working parallel on two vessels they
succeeded in synchronizing their research and in tracing the progress of the

given processes in time and space.

esearch helped to establish that the pogonophores
al, very rich in species and very ancient. It appro-
hich includes the vertebrates as well. Professor
ten years to studying these animals living in the
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Having high-speed vessels and the 1 ity di

1n 3 atest apparatuses at its disposal

:ggrfxtpedltlo%;amed out a great volume of Wgth within a comparatli)vely
ime—138 days - performing research in the northern, equatorial and

southern parts of the A i i i i
biologica.lpsection. e Atlantic. Extensive material has been collected by its

Large-scale work involving the study of the Black Sea and the easter
pgrt of the Medx‘ten:a,nean is being carried iut in the course of four ;ez?rstebr;
tS e Sebastopol Station of the USSR Academy of Sciences and the Ilack.Sea
t‘t}a,lnon of the Academy’s Oceanology Institute. Exploration of the Medi-

erranean 1s conducted under a programme co-ordinated with Fronch
research institutions. The last expedition of the Sabastopol Station worked
In the Mediterranean for the first time in winter months,

The staff of the biological i i i s take nart ;i
the Red Sea and tho Indiag (())gg:;mn.sta.tlon will this year take part in studying

Ocean Such are some of the results of recent Soviet research in the World

There is no doubt that the develo i
. I pment of oceanographic research, the
discoveries already made, and those that are to be made in E)hc future will be
of paramount importance to mankind.

UNDER GROUND WATER LEVEL IN THE BIST
JULLUNDUR DOAB, PUNJAB (INDIA)*
By
Dr. O. P. BHARADWAJ, M.A,, Ph.p. (London), p.E.s.
Professor & Head of the Dept. of Geography,
Punjab University, Government College, Ludhiana (Punjab) India.

UNDERGROUND WATER LEVEL

Factors that affect the underground water level.
The following factors affect the underground water level in the
Doab :
Structure
Relief
Soil Texture
Rainfall
and, 5. Drainage Channels,

L

1. Structure.

The character and arrangement of the rocks which constitute the
Doab affect the occurrence and movcwment of underground water level,
Deposits of the uplands consist of Older Alluvium or the Bangar which
belongs to the Middle and Upper Pleistocene. These deposits are dark
coloured and generally rich in concretions and nodules of impure calcium
carbonate known as Kankar. The deposits of the Liowlands consist of New
Alluviam or the Khadar. These deposits are light coloured and rich in
calcareous matter and belong to the Upper Pleistocene. Both these deposits
are pervious and the rain water percolates into them without any difficulty,

The Doab plain is flanked on the east by the Siwaliks which are
composed of stratified beds of conglomerates, unconsolidated sandstones and
clays, the sandstones being most predominant. The Siwaliks have been
greatly dissected by the Chos and Khads which bring down large amounts of
water and spread it on the Doab plain. This water percolates into the
ground and adds to the underground water resources.

The flow of the underground water is significantly affected by the
presence of the subterranean ridge called the Burrard or Delhi — Shahpur
ridge which is a continuation of the Aravallis. The ridge runs under the
Jumna — Sutlej divide, passing a little to the west of the Doab region. It
continues west-ward upto the Salt Range (West Pakistan) where it appears
above the surface of the plainin the shape of the Shahpur, Sangla and
Kirana hills.! The ridge is formed of metamorphic and igneous rocks which
are impervious, and obstructs the westward flow of the underground water
from the Doab plain towards Rajasthan and Saurashtra. B.H. Wilsdon?
made the following observations about this ridge :

Paper Read before the Indian Science Congress Association 1961,

1. Krishnan, M. S, Geology of India, 1949- p, 517.

2. Wilsdon, B, H., note on sfatistical examinalion of the water-table in Ambala and
Hoshiarpur districts, 1925. This note is to be seen in the files of the Central
Irrigation and Power Research Institute. Amritsar, Punjab (India).



96 THE INDIAN GEOGRAPHICAL JOURNAL B

FL‘OH‘J isolated observations at a few places in the Punjab, regions
of “ excess density ’ have been detected. From the observations of
the water-table ‘there are also indications of some such barrier
which outcrops at Sangla hill and Sargodha ; this fits in with the
fact that north of a line drawn between these points the water-
table has risen dangerously near the surface while south of the
line, the water gets rapidly deeper,

CNAWANSHAHNR

Fig. 1 shows the approximate alignment of the Burrard or Delht —
Shahpur ridge and indicates very clearly how it obstructs the direct flow of
the underground water from the Doab t0 the west.'

9. Relief.

The Doab plain slopes gradually and imperceptibly from cast to west.
The height of the plain is 1,000 feet above sea level in the east and it
gradually slopes to 700 feet in the south-west. A large number of rainy
season torrents or Chos come down the Katar Dhar and flow over the plain
and the gentle gradient of the plain helps in the percolation of the large
quantities of rain water into the subsoil of the plain.

coRayaTTTT

QJuLwunounr
S UNURMARAL ;T

KARTAR PUR

sNAKOBAR

3. Soil Texture.

The soils on the foot of the Siwalike arc gravelly. As we go to the
west, sandy, sandy loams, and loamy soils are seen. These soils allow water
to percolate freely into the ground and thus help to replenish the existing
stock of underground water.

1248 - 1882

AREAS SHOWING RISE IN

THE UNDERGROUND
WATER LEVELDURING

4. Rainfall,

The Primary source of water is rainfall. The variations in the
amount of rainfall affect the underground water resources of the Doab.

GwALIASS

5. Drainage Channels.
(a) The Rivers: The Doab is bounded by the river Bias on the north

CREST OF UPWARP

PARTS NOT COVERED
8BY RIDGE

and the Sutlej in the south, Large quantitivs of water percolate from these
two rivers into the Doab plain by secpage and that adds to the existing store

‘{suB SOILWATERBASING

of water.

_(b) Chos, Khads and Beins; There are eighty five Chos and Khads
flowing down_the slope of the Katar Dhar on the Doab plain, Most of the
Chos are blind and spread their monsoon discharge of watcr on the surround-
ing area which in due course reaches the sub-soil. The Khads from the
eastern slope of the Katar Dhar and the western slope of the Sola Singhi
meet the Soan which flows throughout the length of the Una Dun and
ultimately discharges the water into the Sutlej. This strcam is responsible
for draining a huge amount of water away from the hilly part of the Doab
but & lot percolates into the ground to replenish the existing resources.

Some of the Chos unite to form the Beins, Kastern and Western, which :
flow throughout the length of the Doab plain and ultimately join the Sutlej.
A good deal of scepage takes place from these Beins.

He POWERY [0 o LuviLRIDGE

RESEARCH INSTITUTE

SOURC E: C EN TRAL IRRIGATIO

1. Arelief model based on Figure | is to be seen at the Central Irrigation and

Fig. 1

PUNJAD

AMRITSAR

Power Research Institute, Amritsar (Punjab) India. This model has been

designed to study the behaviour of underground water in relation to the Delhi-
Shahpur ridge.
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(c) The Bist Doab Canal: Recently a new canal, called the Bist Doab
Canal, has been taken out from the Sutlej to irrigate some parts of the Doab.
Due to this canal the pressure on the existing wells will be considerably
reduced and the present underground water suction or outflow will proportion-
ately decrease and it would ultimately affect the sub-soil water level.

For any scientific study of underground water resources all the inflow
and outflow factors and their intensity have to be taken into account. If the
inflow exceeds the outflow, the water logging conditions are likely to appear
and if the outflow exceeds the inflow the region is liable to be desiccated.

Unfortunately no data for all the inflow and outflow factors are avail-
able. Theonly available data are that of rainfall and that fortunately is
available for a period longer than a climatic cycle. Therefore an attempt is
being made to investigate the correlation, if there is any, between the
decroase and increase in the amount of periodic rainfall and the rise and fall

of water level.

Ttise and fall of water level during the period 1848—1952.

B. H. Wilsdon, scientific research officer, Irrigation Research Institute,
Punjab. investigated the problem in 1924 and reported that during the period
1848-1882 there had been a rise of water level in the following four areas

of the Doab’
(a) Kartarpur - Jullundur

{b) Nakodar
(¢) Nurmahel - Goraya
(d) Nawanshahr - Phillarur.

Figure 2 is an attempt o sho_w the location of these four areas. Unforfun-
ately Wilsdon’s paper contains no information on their extent beyond the
above statement. The paper contains nothing to suggest how large the
areas were.

During the period 1882-1908 all these areas registered a fall i g
level. Wilsdon was of the opinion that the areas of fall of %vlzlmt]:rwlitl?i
during the period 1882-1908 were coincident with areas of high irrigation
intensity?. The water drained away from the sub soil by means of wells
which were the only means of irrigation in these regions, has been the chiéf,
cause of the fall of water level, Wilsdon suggested that the water level
might rise if a canal were constructed in the area to bring in irrigation water
from the Sutlej.

H. W, Nicholson®, Chief Enginecr, Irrigation branch P.W.D., Punjab
however, pointed out too many engineering difficulties in the construction of

1. Wilsdon B. H. Note dated 27th May, 1924 to the Financial Commissio
Di‘gSif?n, ‘dT(ze tcl;hmfl‘&l’es infth; Wgter Table of Jullundur District’.ne'lr',h-ilél”nuor;guils‘
to be found in the files of the Central Irrigation R i i
o anian). Tndia, g esearch Institute, Amritsar

2. There wasno practice of keeping a regular record of
: D water level
Wilsdon collected his data from the settlemont Reports of the ?’esgzic;ir\?e lcgl)izs6
tricts. These data were recorded during the course of assessment of reve :
survey in the respective area. venue

3. Nicholson, H.W., note dated 5th February, 1929, The Construction of the Kharif

Canal in the Doab. This note is to be seen in the fil
3 ) es of igati
and Power Research Institute, Amritsar (Pupjab) India. the Central Lirigation
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the suggested canal. The area through which the canal would run was
devastated by numercus Ghos. A.N.M. Robertson' Superintending Enpgineer,
Water Logging Investigation Circle, Pupjab, forwarded proposals for
constructing water storoage tanks, afforestation of the Siwaliks and the
formation of the Watthands societies. In order to popularize the system of
Wattbands, he also suggested that the problems should be examined by an
expert from the Geological Survey of India.

. Dr.G.De P. Cotter?, Superintendent, Geological Snrvey of InHlia,
studied the problems on the spot in 1931 and aseribed the fall of water level
to the following factors:

1. Decrease in the amount of rainfall,

. . 2 Increase in the number of wells and consequent intensity of
irrigation,

) 3. Decrease in the acreage of fallow land, due to an increase in the
intensity of irvigation®. He, therefore, sugyested (i) to make provision for
collecting the flood waber by constructing reservoirs, so that the water may
ultimately sink info the ground, and

{ii) to construct earthen embankments or Watts round the fields so
that the water may percolate into the sub soil,

s . zia* Taylor, Director of the Irrigation Research Insti-
tute, Lli&l;oge (Igﬁg%gg)lixg; i{w%mg%ed the problem and observed that the
intensity of irrigation and fall of water level seem to have no rvelation. He
compared the survey maps of the years 1363 and 1920 and came to the
conclusion that the areas of fall of water level were those from which the
Chos had receded due to change in their courses. The absence of percola-
tion of water from the Chos was responsible for the fall of water levels. He
tried to establish that the water that percolated into the sub soil from the
Chos added to the underground water resources. R. I3 ?3:34% Natha Singh®,
Superintending Kogineer, Jullunduy Circle, was of the opinion that there had
been a decrease in the amount of rainfall during the last forty years and he
considered that o be an important factor causing the water level to fall, He
used the statistical method and showed that the ten yearly averages as given
below clearly showed that there had been n steady décrease in the amount of
rainfall during the previous forty years.

1. Robertson, A N.M., note dated 13th January, {930, ‘The Depletion of the Water—
Table in Jullundur and Hoshiarpur Districts' This note is (o be scen in the files
?fdghe Contral Irrigation and Power Rescarch Institute, Amritsar (Punjab),
ndia.
Cotter, G, De P., nole dated April 1931, *The Fall in the Water—Table in the
Jullundur District.' This note i:to be seen in the files of the Central frrigation
and Power Research Institute, Amritsar (Punjab) India

% Lacey, J M. Text Book of Hydrology and Ground Water. 1926, p. 84. He is of the

opinion -that the water percalates mase into the fallow land as compared to the
arable land.

4. Inspection note number 2007 dated 2nd June, 1933 from Dr. E. Meckenzic Taylor
to the Commissioner of Jullundur Division. 'This note is to be seen inthe

?izs_ of the Central Irrigation and Power Research Institute, Amritsar (Funjab),
ndia.

Singh, R.B. Bawa Natha, note dated 7th May, 1934, The Increas. Rainfall in the
Doab. This note is to be found in the files of the Central ?rteig{:i;n’?ﬁ?é ngwcr
Research Institute, Amritsar (Punjab), lndia.
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TABLE 1

TEN YEARLY AVERAGES OF RAINFALL IN INCHES
FOR THE DOAB DURING THE PERIOD 18911930

Ten Yearly Averages in inches.

1891 - 1900 34-45
1901 - 1910 31-58
1911 - 1920 28-71
1921 - 1930 26-61
Average for forty years 30-46

Dr. B. Meckenzie Teylor differed from R. B. Bawa Natha Singh and
was of the opinion that the method of comparing the ten yearly averages
was liable to be very much affected by the values for the ‘end years’. He
argued that had the Superintending Kngineer, Jullundur Circle started his
calculation in 1844, the following averages would have been obtained for
‘ten yearly’ intervals which are in each case different from those calculated

by him.
TABLE 11

TEN YEARLY AVERAGES OF RAINFALL IN INCHES FOR
THE DOAB DURING THE PERIOD 1894-1933

Ten Yearly Averages in inches.

1894 - 1903 3114
1904 ~ 1913 31-18
114 - 1923 29-24
1924 - 1933 2815
Mean for the forty years 29-23

He held that in order to ascertain whether or not the changein ‘ten yearly’
averages was siguificant, it should be seen if .tbe difference of ‘ten yearly’
averages exceeded twice the ‘standard deviation® for spch averages. The
standard deviation for the forty three years was 966 and that for ten
yearly averages thercfore comes to 966+ 4"10=3:05, The difference between
any pair of ten yearly means is consequently significant only if it exceeds
6:10. Applying this test to the statistical analysis as done by R.B. Bawa
Natha Singh, it becomes clear that only 1891 — 1900 average is significantly
greater than the 1920 — 1930 average aund that the difference between no
other pair approaches the significant hmit®,

In the statistical analysis as done by Dr. E. Meckenzie Taylor the
biggest difference is 303 and consequently there can be no question of its
having any ‘significance.” Dr. It. Meckenzie Taylor argued that this method
takes account of the continuity of time series and does not regard the isolated

1. The averages quoted here from Singh's. nbie afe based on the district averages i.e.

the annual rainfalls of wll the stations in the district. In this instance two
disticts, JuBlundur and Hoshiarpur, were used and in all there were nine
stations,

2. Taylor, Dr. Meckenzie, note dated i3tk August, 1934, The Change in the Mean
Annual Rainfall in the Doab’. This note is to be seen in the files of the Central
Irrigation and Power Research lostitute, Amritsar, (Punjab), India.
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annual values as * Random Samples,’
applied by R. B. Bawa Natha Singh.'

By using that method Dr, E. Meckenzie Taylor was able to prove that
the fall in the amount of rainfall was insignificant,

Accordingly the * Significance of change ' in the amount of rainfall for
the pericd 1926 to 1952 as calculated by Fisher’s method is as follows

TABLE III :

TEN YEARLY AVERAGLES OF RAINFALL IN INCHES FOR
THE DOAB DURING THE PERIOD 1926-1952.

It is thus a superior method to the one

1926 - 1934 2472
1935 - 1943 25-99
1944 - 1952 32-22
Mean for the twenty seven years 27-64

The standard deviation for the twenty seven years is 7'56” and that
for the nine yearly means comes to 756" + 4 9 = 252", The difference of
nine yearly means is consequently significant only if it exceeds 504" The
1944-1952 average is significantly greater than both 1926-1934 and 1935-1943
averages. It is, therefore, concluded that there has been a significant rise in
the rainfall during the period 1944 to 1952.

This significant rise in the amount of rainfall is responsible to a great

extent, for the rise of the water level during the same period in the whole of
the Doab.

THE REGIONAL DISTRIBUTION OF THE RISE AND FALL OF
WATER LEVEL: '

Figure 3 shows the isopleths joining the places having the same under-
ground water level during June 1943. The exact position of the wells and
the pipes which have been specially sunk into the ground for recording the
underground water levels is shown on the map by means of dots and tkkc
figures by their side show the exact underground water levels in June 1943,

The reference numbers by which these wells are recorded on the index
map of the Irrigation Department of the Punjab (India) have been shown on
Figure 4. The water levels during June are very significant because it is the
month which precedes the wet season and the water level is at the lowest.
The isopleth of 10 feet underground water level runs parallel to the DBias.
The isopleth of 20 feet of water level runs almost paraliel to the isopleth of
10 feet underground water level in the north, in the middle it bends to the
east and after enclosing a part of the Doab Uplands it again begins to run

1. The method used by Dr. E. Meckenzie Taylor is the same as given in Fisher, R.A,,
Statistical Methods for Research Workers, 1944, pp. 114-168.

2. The data have been taken from the Central Irrigation and Power Research Institute,
Amritsar (Punjab), India.

3. The daba of underground water level for twenty one wells both for June and Octo-
ber 1943 and 1952 have been taken from the nnpublished record of the Central
Irrigation and Power Research Institute, Amritsar (Punjab), Indja. It is the
regular practice to take the readings of underground water level during the
months of June and October from the wells and pipes which are specially ear-
marked for this purpose.
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parallel to the Bias in the South. The isopleth of 40 feet of water level runs
parallel to the Katar Dhar but in the south it bends to the west to enclose a
part of the south-east Upland. This makes it clear that the places having
the highest water level are situated in the Bias Lowland and central part of
the Doab Ubplands, those having the lowest water level are situated at the
foot of the Katar Dhar and over the south-east Upland (Fig. 3'and Table IV).

Figure 5 shows the isopleths joining the places having the same under.
ground water level during October 1943. The isopleths have a pattern
similar to that of June 1943. The only difference is that the underground
water level, with a few exceptions, is higher.

Figure. 6 shows the iscpleths joining the places having the same under-
ground water level during June 1952, There is no fundamental diffcrence in
their trend as compared to those of June 1943 but the figures indicate, with
a few exceptions, a general rise in the water level throughout the Doab.

Figure 7 shows the isopleths joining the places having the same
underground water level during October 195%. It again shows no remarkable
change in the trend of isopleths but with a few exceptions, a rise in the

underground water level is noticed as compared to the underground water
level in June 1952,

The rise of water level when compared to the water level of October

1943 is alarming. In some cases the rise has been more than ten feet but
the wells showing a rise of five feet and a little more are quite numerous.
Water-logging of the soil has already appearcd in places and if the rise
continues water-logging can be expected to appear on a large scale.

The recorded data indicate that there has been a general rise in the
underground water level throughout the Doab during the period 1943 to 1952.
It has already been observed that there has been a significant rise in the
total amount of rainfall during the last two decades and this risc in water
level may be the result of the increase in the rainfall.

Figure 8 and Table V indicate the yearly risc and [all of underground
water level at a pipe near Hoshiarpur' from 1943 to 1952 both in June and
October. The line showing the risc and fall in the amount of wet season
rainfall (July to September inclusive) for 1943 to 1952 has also been marked
on the figure. The figure indicates that there have been oscillations in the
level of underground water both in June and October but the water level
in October of each year has invariably been higher than that in June, The

rise and fall of October water level has a direct rclation to the rise and fall
of wet season rainfall during this period. '

Figure 9 and Table V show the yearly rise and fall of the underground
water level at Garhshankar from 1943 to 1952 both in June and October.
The line showing the rise and fall in the amouant of wet season rainfall (July
to September inclusive) from 1943 to 1952 has also been marked on the figure.
The water level in October of each year has invariably becn higher than that
of June and the yea.rl{ rise and fall of water level has a direct relation with
the yearly rise and fall of wet season rainfall during this period.

Figure 10 and Table V show the rise and fall of the underground
water level at Nawanshahr from 1943 to 1952 both in June and October.

1. The data relate to pipe number 4, line number VIII situated near Hoshiarpur and
the same is shown on the index map.
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UNDER GROUND WATER LEVEL IN THE BIST
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The line showing the rise and fall in the amount of wet season rainfall from

1943 o 1952 has also been marked on the figure, The October water level
is higher than that of June except in the year 1949. The curve of water
l?vel 1s quite sensitive to the rise and fall of the wet season rainfall (July to
September lnclusgve) except in the year 1946, when the fall in the amount of
the wet season rainfall has not been reflected by the fall in water level.

TABLE VI

AVERAGE WATER LEVEL AND AVERAGE RAINFALL
AT HOSHIARPUR, GARHSHANKAR AND NAWANSHAHR
DURING THE PERIOD 1943-1952.

Average water Average rainfall in inches
level in feet in during the wet season_
October during (July to September inclusive)
the period during the period
1943 - 1952 1943 - 1952
Hoshiarpur 590" 27-98'"
Garhshankar 29-82" 25-24"
Nawanshahr 29-42" 22-85"

., Table VI shows that the average water level at Hoshiarpur is the
highest and it has the highest rainfall.’

. . The water level at Garhshankar is 29-82 feet below the natural surface
which is much lower than that at Hoshiarpur but the decrease in the amount
of rainfall as compared to that of Hoshiarpur is not much.

Average water level at Nawanshahr is 2942 feet below the natural
surface W_hlch is almost the same as at Garhshankar and the amount of
average rainfall is only about two inches less than that at Garhshankar.

This shows that the rise and fallin the amount of rainfall affects the
water level but the rise and fall of water level is not proportional to the rise
and fall in the amount of rainfall. This may be due to the fact that the
rainfall is not the only determining factor. The factors of soil texture and
seepage from the beds of the rivers have also a very important part to play.

The following facts emerge out of the above discussion ;

. L. There has been a rise in the water level in the whole of the Doab
during the period 1943 to 1952. This rise is the result of the increase in the
amount of rainfall during this period.

2. The water level is the highest in the Bias Lowland and the central
part of the Doab.

3. The water level is the lowest on the foot of {atar ar
the South-eas Uoterd e Toot of the Katar Dhar and

4. The water level in June is gl )
the same year. 18 always lower than that of October of

5, There is a very intimate relation between the rise and fall of the
wajtefr “level tn Qctober ‘and the wet season (July to September uIinclussive)
rainfall,

1. This has been calculated by the author,

' 05
UND WATER LEVEL IN THE BIST 1
UNDER GRO JULLUNDER DOAB

6. The rise and fall of water level is not proportional to the increase
and decrease in the amount of rainfall.

i i tral
ige of the water level in the Bias lowlands and the cent:
art of7 'theT ]k)l?)af;?: alarming and there is every possibility of the area being
gvater logged in the coming years.

8. The application of water from the Bist Doab Canal has increased
the poséibility of water logging conditions.

. . . the
to improve the agricultural techniques and
Elannix?g cl?fn)l’a,:gtg;gp%vithout I<):0111bemt,ixng the water logging conditions are

ound to prove abortive.

REMEDIAL MEASURES

In order to check the occurrence of water logging conditions in the
Doab the following measures are suggested :

iminatl reolation from the Chos: It should be made
'blle; toEgiL;'zL'ﬁégbgﬁh%fﬂgce)d water o{ the Chos into either the Sutlej or the
%?;gland its percolation into the Doab should be checked.

; the Beins: If the above is not possible or practicable,
hen t}?é Elz:?éizbggé)fwtastern Beins should be dug deeper so that they may
gci as drains for the flood water of the surrounding areas.

gati ' : irrigation

icted Irrigation from the Bist Doab Canql., The irrigatio

f mtgé Bli%::tggt:g Crlfra.tx:fx]a.l shm{ld be ‘restricted perennial’. The areas in
v;gich the water level is already high should not be irrigated.

) the Delhi-Shahpur Subterranean Ridge: The align.-

b 4;1'd ﬁ?g;ggh%ffoﬁ{le Burrard or Delhi-Shahpur ridge below the na,tnlnal

ﬁxi%&caé should be determined by geodﬁtic surz;ays. _fIf_ttixss ffgﬁ;deqslg;%aﬁcsﬁgg

t the same time 1f 1
to the surface of the ground and a oy established
i i of the flow of the underground water toward

%19,_13 ltthasxfaggs églfzggh?ra;}: arrangements should be made to blow off this

imber ious ridge in order to establish a direct contact between the ground

lml1?.ewon either side of the ridge. This will relieve heading up of water on

gnaé gunjab side and desiccation and water scarcity conditions in the western
states on the other side of the ridge.

) Tube Wells : 1f the blowing off of the Delhi-Shahpur
id is5 .noinrset:éli(lz;f%’i:éicgble due to some technical difficulties, the second
rl1 gen tive will be to install a number of tube wells on the Punjab side of
:htezi; e and deplete the water from the sub-surface rocks. This water
sﬂd bge carried to Rajasthan and used there for irrigation purposes. In
cci)ew of the fact that huge amounts of hydro-electric power would be avail-
zle from thel Bhakra-Nangol Project, this scheme seems to be more
feasible than the blowing off of the Delhi-Shahpur ridge.



INTERNAL MIGRATION IN INDIA —
A REGIONAL ANALYSIS

By
Dr. GURDEV SINGH GOSAL, u,

(Reader in Geography,
INTRODUCTION ;—

Migration from rural to rural, rural to urban and urban to urban
laces is no merely movement of people, but it is a fundamental factor
elping to explain t & ever-changing space-content and space-relations in a
country. It ig & vital process bringing in changes in the distributional
pattern of population, and ig thus basic to understanding the spread of people
at any given moment in time, Demographic movement-natural increase
(or decrease) and migration-must be considered against the background of

existing mass or densities, The bage on which the movement takes place i8
31‘1’11’0”&“* '1 giving the necessary perspective to either migration or natural
increase,

a. (Panjab), m.s., ph.p. (Wisconsin),

Punjab University, Chandiqarh).

Furthermore, mobility is one of the vitally important attributes of a
population, Apart from its tremendous soctal significance, the residential
stability or lnstability exerts a powerful conditioning influence upon all

other demogrgphic phenomena ang processes. The original community, the
one into which the new

i comer intrudes, and the migrant himself are never
again the same, In addition, the magnitude of internal migration in a region
is a reﬂectloq of the expansion ang diversification of its economic activities
and the relative degree of itg prosperity, except in areas of nomadic culture.

] Unfortuna,tely, the available information on internal migration in
India is very meagre i : .

r and is only indirectly derived, The only way of
comprehending the magnitude any direction of internal movements of the
people in the country is through the use of : (i) data on place of birth

ne, (i) linguistic data, (iii) other descriptive reports.
The d?&a on place of birth, whic constitute the main source of inforuiation
for this study, are believed to be roughly accurate’, However, inherent in
the use of these data are numerous handicaps :—

. (1) A person’s place of birth does not necessarily coincide with his
residence as Indian wives generally return to their parents’ home for their
first confinement, and if thig happens to be a few miles across a state or
district boundary the child then becomes an immigrant at the next census,
(i) Moreover, the difference between place of birth and place of enumeration
gives no indication of the number of moves the individual may have made
during his life time, (iii) The place of enumeration may be entirely acciden-
tal and may have nothing to do with the individual’s regular place of

residence and work (iv) Lastly, the place-of-birth data give no precise indica-
4107 8 $0 when the migration took Place and for what motives.

. 1t may further be pointed out that the smallest administrative unit for
which birth-place data are available in India is a district and thus from the

1. Davis Kingsley : The po ulatt i j i i i
Prix’lceton. Nt .l; 107?71 of India and Pakistan, Princeton University Press,
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i i bout the size of
igbi 15t have no way of knowing anything a ze
e spaéxsﬁ;?egeent of the people. Itis tobe remembgg%d that;dgtig(;ﬁ
;ntrla-gni:‘trilé: (;f fairly large size — on the a.vera%e a’?gg;tiigniﬁsgal?ce iles,

Micra ithi g it of area is 8ot Wi e,

i i h a large unit of & ) H
.Mlgmfilq? v‘érvilltlhaigvse‘:'gel % affegct our comprehension hof thehf)«;a; ?Dadgi:lbgdfa?ﬁy
& rootion [ internal migration in the country. T rpugf ut India a fairly
dlrﬁcbtl%%i(:l ;novement takes place within eafh @151;&2:& ro’I‘he TPl
aces. but ib i i i district-wise . The :

cluded in the $-W )
plac?ls,tolv)v?s 11‘;1 ;)s&rliggull?u, is mostly from within the districts in which they
sSma 3

are situated.

i i 1 migration in
esbi 1 f the magnitude of real internal : :
The.um.iele;iti;;)ngm?r%%othe non-gvailmblhty of mfm:im?)twltlheoz xl;gt?e‘-
the country lesut, is, however, somewhat counter-balance : ynt; : xeRe
dlzprlcyﬁioc;‘éerkﬁ??h-pface statistics cause because of their inhere
ration

in measuring internal migration.

L. . i i in
In the absence of direct and oxbanstive LHi0rRAo o et can be
1 an avte P
. . . : s, therefore, only a : s of
Indls, t?ﬁl%%ﬁ)ﬁ%iﬁ%ﬁi and indirect data in a broad regional analysi
accomplisine

internal migration in the country.

THE MAGNITUDE OF INTERNAL MIGRATION IN INDIA :—

ny as 385 million
- 1951 Census there were as ma rod. OF
Acoordln%‘eﬁgo‘?lﬁ)m in districts in which they ngewi?ghmlfgiveconsti-
people who "ze illion were those who were born in am?J  Which now coosti-
these about 8 bﬁﬂ were enumerated in India*. Aithot}ggo/ ? the fotal popnin.
bute Parisian indicate great mobility, it is only 10'8% o; to consideration
35.5 million mm\]mtry If only State data were taken lmg e Weré
iL"e‘L (x)lfn tl%%t?ow-v million p;p%le,thgf%w :rfe télgb tg);?n. P ,Bhus, o e

in States in whic S r L : lion
?bomlgi;nsoé gogc)uded that atli)loutfst 5&;;’: 3,(1)1{1 :hgs Zhort-range, while
: ithin the States and ! °
between thb. d’zgf,’ﬁfg 5?)& isl inter-State which is in ma-;:y cases a mciorgla{;?;z
much of the rem ovement. The relative importance of 'ong_-rtind_ gn ot
tivel}é long_ll;;g tnk:mn one-third of the total internal migration in India i ,
which was le?

has increased during recent years.

9.5 of the population of India and Pakistan

In 1931(10?‘13’1;15&5525"33bsmtes whgrel?they were not bornf.h"ghe figurg,

combined 4> U‘nion alone is likely to De slightly lower than 35 hpex cl:en

for the Indxcm‘ 't of West Pakistan (West Panjab, Sind and Ba &_Wg, pgr

Y &)lﬁrgeieggl&n area of recent immigration which took place with the
State) has

‘s PR s greatly confused the real pjc;ure of internal
* The p”.‘,‘“""d%i,f{l‘?;i, mhl]9;¥;lsl:?f§ exar;ple, there were 8'2 million people ;v:l:
mobility in India {?;lkistan but cnumerated in India at the census. Not all of them t(x:wch
had been born 10t There were some people who had c>me to Indian _Union :txquas nuch
after the paftition. ition. Secondly, there were quite many Indian Mauslims (bot hml uft an
earlier than the parti re considered as migrants at eatlier censuses in India but who le lo
and rural areas) Whotweme partition. In 1951, as much as 278 , of the total urban popu a;
Pakistan su!?sequer;:l ‘)l'm (Kingsley Davis, p. 142). For‘a proper evaluation of the actua
tion of Indis wsl d'l's ,icis therefore, difficult to ascertain to what extent these two catego-
migraftionor)vllé‘l‘;‘un“w‘rfba[an’ce those who came to India after the partition.
ries of pe

2. Davis, Kingsley, Opt. Cit. p. 107.



108 THE INDIAN GEOGRAPHICAL JOURNAL

expansion of canal irrigation. It may be recalled that the corresponding
figure for the Indian Union for 1951 is 55 per cent. Thus-during 1931-1951
the amount of long-run migration has increased. The increase is much more
than might appear from the percentage figures of 3-59 and 55 as the base of
the former figure is 2755 million while that of the latter is 3569 million,

In actual numbers it has almost doubled, increasing from about 10 million,
to 19'7 million.

The pattern of inter-State movement, however, has been far from
uniform (Table 1), Whereas there has been fairly considerable movement
into the States of Assam, Panjab, Pepsu, West Bengal, Mysore and Bombay,
those of Madras, Orissa, Bihar and U.P. have attracted far fewer. In Madras
State for example, as much as 99°1% of its total population in 1951 was such
a8 was born within the State, The corresponding figures for Orissa, Bihar
and U.P. are 98'7, 98'6 and 97'8 per cent respectively. These figures
suggest, among other things, the utter lack of economic opportunities which
induce movement from other parts of the country to these States, In fact
these are the States from Whicg there has been a great deal of emigration to
other parts of India and adjacent countries,

TABLE 1
INTER-STATE MIGRATION IN INDIA, 1951,

vy 9 of total popu~
State Total population | N0t born within | 4 :50 not born

the State within the State

U.P. 63,215,472 1,388,101 2:2%
Bihar 40,225,947 561,540 1-4%
Orissa 14,625,946 195,788 1-3%
West Bengal 24,810,308 4,600,662 18-5%
Assam . 9,043,707 1,344,548 14-8%
Manipur 577,635 6,282 1-0%
Tripura 639.029 229,216 35-9%
Madras 57,016,002 550,920 0-9%
Mysore 9,074,972 620,343 6:8%
Travancore Cochin 9,280,425 206,823 2:2%
Coorg 229,405 66,148 28-9%
Bombay 35,956,150 2,407,953 6:7%
Saurashtra 4,137,359 133,850 3-2%
Kutch 567,606 14,780 2-6%
Madhya Pradesh 21,247,533 721,377 3-4%
Madhya Bharat 7,954,154 7,381,298 1-2%
Hyderabad 18,655,108 405,086 2:19%
Bhopal 836,474 84,378 10-0%
Virndhya Pradesh 3,574,690 90,835 2-5%
Rajasthan 15,290,797 654,380 4-2%
Panjab 12,641,205 2,839,976 22-49,
Pepsu 3,493,685 689.436 19-7%
Ajmer 693,372 200,874 29-0%
Delhi 1,744,072 1,026,762 58-89
Himachal Pradesh and Biiaspur ... 1,112,466 41,814 3-79%

Note :—The states in this paper are those as in 1951.
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igrati immigration in these States indi-
excess of emigration over immigration 1n
t t%‘hteé?dgeer their existing economy and technology they are morle g_r less
fa fs t?l ir supporting capacity- Further natural increase of popula 11321 in
o t;O’St fls is thus bound to lower the existing level of subsnsbenc;la. cé}v;v-
zszgecb:neges in economy and improvements in technology may change the
pres,ent sifnation.

The important constituents of internal migration in India include

<ral.urban movement, movement to new farm lands, mo:e}m%ntgrfgg;nxi:g:él
towns large cities and marriage migration. Of the tota bl 1 move.
ot ho & test component is that of the rural-urban migration.
b, glrea, data have been collected on this subject at'anquensglhs.
Unfortunateé 4 n(ﬁecades of the present century the urban popul‘a,txozlzl, lki %
In the ﬁrst) v:i(:m increased but little, But from 1921 onwmdsﬂg e ra-te ol
AR ;lsaaccel’erated. In the absence of separate data on the na uhmt
inarease of urban and rural population, it is not possible to deteamlﬁxe v}v)egn
g:%l;gfgon of thege increase in urban population during each decade has

due to natural increase and what proportion is due to migration, 1f, in order
to assess the magnitude of rural-urban migra

tion during 1921—8951, we la;zply

i f the total population to the urban popula 100
?’he ‘9‘;"3 00233 t;;ailin?glgiaé?%r? these 30 years, of the tota.l_ul_ncrease gf (;339,71
m'ialq.c i: the urban population of the country only 129 nln 1gn W;Bove?n ara
B rens and the remaining 20-8 million was due to rural-ur 3;1 Ve of
lz;l: l;e::ebe seen in the table below, with thte gccelglﬁ@ctﬁl; e:in gteeatg); c;uring

izati l.urban movement nas gl : atly !

lllég?ﬂg?fon;l‘ggeco?tr&st between the decades 1921-1931 and 1941-1951 is
particularly noteworthy.

TABLE 2

RURAL-URBAN MIGRATION IN INDIA
DURING 1921—1951.

I ase in urban Natural )
Urban Pop- N population increase in | Net migra-
Urbas as % of Urban Popu- | tion (in
Year pogu!ation total o Absolute in| lation (in millions)
(millions) | population o millions | millions
T . . 2.3
1921 28-1 11-3 18-4 52 29
1931 334 12-1 311 10-4 4.2 62
1941 43-8 140 41-3 18-1 58 12-3
1951 619 173

i i i i -State migration during
between the increase in the inter Sta !
31—135?05;?1%&:!;?&0?%% in the rural-urban movement during thebsaé?e
L d h ws that there is perfect parallelism between the two. Undoubtedly
EgzlfonZ-fun inter-State migration has been stimulated by increasing urbani.

zation, particularly by the growth of large cities.

i 941-1951, the natural increase 1n the urban

1 ?u;mi% tel;:ing;tcsg et:ol be about 5-8 million and the increase due to
Do tion to about 12'3 million. The net increase on ‘account of influx of
ngxgmtl%n arsons from Pakistan accounts for about 2 million and the balance
gésgg)%‘ft 1%'3 million represents migration to towns from rural areas within
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the Indian Union. As the natural increase in the rural population of the
Indian Union during 1941-1951 is about 36 million®, it is clear that migration
to urban areas has absorbed about 28 per cent of the natural increase of
raral popalation. Urbanization is, therefore, a significant factor in relieving
the pressuve of population from rural areas. = All urban places, however, do
not have the same pull, Some have attracted more migrants than others.
Among the vital factors which determine the nature and magnitude of this
pull, the type and nunber of functions and the size of area an urban place is
Serving, are by far the most important. An examination of the available
data on place-of-birth for individual urban-places reveals that the size of an
urban place in itself is not an important influencing factor.

In India, as a whole, the movement from rural areas to rural areas
has been extremely slight, probably because cultivation has already been
extended almost to the maximum limit under existing techniques of farming
and economy and few other activities have been started on any apprecisble
scale which could encourage migration. The maguitude of movement which
has taken place to a few new farm lands and areas of plantation agriculture,
though significant, is far smaller than that of urban places. Ina large
majoriby of the districts of India over 95 per cent of the rural population is
that ‘‘born within-the-district-of-enumeration”. Much of the inter-
district migration that does take place is due to marriages. The marriage

migration in rural areas is reflected to a degree in the excess of females over
males among the immigrants,

The third component of internal migration in India is that of marriage
migration. However, in the absence of precise studies it is impossible to
know exactly what proportion of the total inter-district movement is caused
by the marriage factor. According to the estimates prepared by Kingsley
Davis 8'5% of the total movement into the district is by marriage.*

Though impressive in absolute numbers, the magnitude of internal
migration in India is very small as compared to the total population
of the country. The extont of lack of mobility of Indian people can be secn
on comparison with other countries. Such a comparison is, however,
difficult to make, because the populution and the aveas of the countries and
their sub-units are not comparable. Nevertheless, it does bring out the
fundamental difference. In 1940 no less than 22'5% of the native population
of the U.8.A. (as compared to 5'5% in India in 1951) Jived outside the State
in which they were born. In Australia in 1934 the persons living outside
the Province of birth formed 24 per cent of the total population.’

CAUSES OF MEAGRE INTERNAL MIGRATION IN INDIA i(—

The general lack of mobility in the Indian population is related to a
number of factors of which the following are the more basic:—(a) In view
of the very old settlement of the country and an overwhelmingly agrarian
type of economy throughout the past, almost all the better lands have been
under cultivation for hundreds of years and now few cultivable areas are
available for settlement under existing technology, However, whenever
and wherever facilities of irrigation and reclamation of land have become

3. Nath, V. Urbanization in India with special reference to the growth of cities :
Published in the Proceedings of World Population Conference at Rome, 1954,

4. Davis, Kingsley, Op;, cit., p. 113.
5. Davis, Kingsley, Op,, cit., p. 107,
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It must, however, be pointed out that although the slogal a;zd zglﬁlﬁfﬂ
factors have somewhat discouraggd pli%ra.tlgréhfrox?nggxtg;l%% beoxs]?gg’lgd b their
i nust not be over-emphasized and they ] ' S
lt[ﬁg‘iﬁ?i)%stgnt factors. The mosktl prlesslx{ngfregscg?erorécéré:g?noilgll;tgpzﬁgﬁ%it;?
: have been the lack of be ¢
Q\?%%fevi?%ﬁd t(;vll(al*ever such opporb'u]n_umestare m;z;xéalzlgezrx]xlld ﬁlﬁ:: }o;gg;gg
< : ople, even the most illiterate am , have ign
L‘ngrw'néicthc;eocip;mel gnd other boundaries and have moved to nevs? tslooc?é:;eliv}:g
llnt’msb t';tker living. OfF course there are always people in eveilyf fe g bo
et &t e~one to make any change and do not avail themselves othneattiggdes
b bies. Yet with changing times and improving econoiiles, ;3n findes
fanihes. le change. The resent decades have seen the beginning of lo
of the ,Pec.)ll)g]ovem:n'ts of the people, and the future promises éﬁoreclgllerg?
e oD sed imprbvements in the means of communication, l e a t('} oi.:'
of the 1Zropoof industrial development and urbammtmni rec imarzor;rom
::?fl;bixl;:beie land and the extension of irfxgatlgn toulgé'i};naé?:tsr.ibut?gn e
[¢ . " ) ) O .
being an effective means to achieve a ba an_csetm}; Eﬁgration e bl n e

states, the fature long-run or inter-S ¢ ,
ggisc?lg?igﬁén“;? nz:}ttignal un?ty and the achievement of integrated planned

development of the country.

REGIONAL ANALYSIS OF INTERNAL MIGRATION :—

i asts in the degree of mobility are characteristic

M?‘rkeg rlflgg;t?igﬁl. c%lktﬁzztstypes of tEegioz;s may be observed on fMﬁp

of Indin st i%ns of low degree of mobility, with !ess than 8 per cent of the
T %gorn outside tﬁe district of enumeration. If allowance is made;
po?ulatxo_n e migration, and birth of children in villages of their mothers
i)c;xre;ntgrtrﬁzge regions a,re' left without any signs of immigration and thus
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show an almost completely ‘ born-in-the-district * population ; (b) Regions of
relatively high degree of mobility with more than 16 per cent of the popula-
tion born outgsude ‘the district of enumeration; and (c) Regions of inter-
mediate mobility with 8 to 16 per cent of the people born outside the district
in which they were enumerated.

(a) REGIONS OF LOW DEGREE OF MOBILITY :—

With only less than 8 per cent of the population born outside the
district of enumeration, the degree of mobility in this class of regions is very
low — lower than the national average of 10'8 per cent. Obviously these
are regions of static and meagre economy. and have offered few economic
opportunities to prospect migrants from other parts of India. There has
been no significant intra-regional movement in them either. They include
two types of areas: (i) those which are densely populated and overwhel-
mingly agricultural such as the middle and the lower Ganges Plain (excepting
the Calcutta conurbation districts), the eastern and western littorals, and
(ii) the less densely populated areas of the Himalayan region of north
western India, the eastern Assam Hills and a large part of Peninsular India.

In the first type of regions, almost all the available cultivable land is
already under the plough and there are virtually no possibilities of further
extension in cultivated area and hence of new settlement., In all these areas
the nutritional density is very high, ranging mostly between 1200 and 32000
persons per sq. mile of cultivated land. In the Malabar coastal lowlands it
exceeds even 3000. The density seems to be approaching the saturation
level under existing economy and technology. During 1921-1951 the culti-
vated area per capita has declined by more than 25 per cent in almost all the
areas belonging to this category. In North Bihar Plain it has declined from
0'65 to 0'43 acre per capita’. In recent decades, compelled by the acute
pressure of population, there has, therefore, been out-migration from all

these areas.

In the second type of regions although the population is relatively
sparse and there is considerable amount of unused land there has been little
in-migration because of the poor quality of the land for agriculture (hilly
terrain, thin and infertile soils for the most part). The small and scattered
valley plains that do exist in these areas are already well-occupied.

Secondly, coincident with the lack of mobility of the people is the low
degree of urbanization (less than 8 per cent of the total population living in
urban places) in most areas of both types mentioned above. It has often
been found that large growing cities performing a variety of functions
attract people from far and Wide,‘Whereas the small service towns, in general,
involve only local migration. With the exception of South Madras Division,
the urban settlements, which do exist in the areas under consideration, are
such as lack the multiplicity of functions and dynamicism of growth, There
is little of large-scale industry and commerce which could attract people
from other areas. The only significant movement that does take place is
the extremely local rural-urban migration, largely from within the districts
of enumeration. In Soath Madras Division and'Andhra littoral, the situa-
tion is rather anomalous. There has been a rvelatively high degree of
urbanization with numerous large towns and cities and fairly widespread

6. National Council of Applied Economic Research, New Delhi: Techno economic
Survey of Bikar, Vol. I, Asia Publishing House, Bombay, 1960, p. 14,
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industrial development. And yet the proporti i i
brial . And y portion of population born outsid
the districts of enumeration is very small, Thep lla)bour-supply for Séh:
industries comes mainly from the local rural areas where the pressure of
population is very heavy for the quality of land for agriculture. Under the

circumstances, therefore, cheap labour is available to the growing i i
. . . . o
from within the districts of enumeration. srowing industries

However, the establishment of the steel pl i ies i
. ) ] plants and other industries in
Ofl'lSS‘&,. Madhya Pradesh, South Bihar and West Bengal, and the completion
Ol various multipurpose river-valley projects under construction, will

certainly open up numerous economic opportunities and will bri igr
both from local and distant areas. PP will bring niigrants

(b)LII';‘%qIONS OF RELATIVELY HIGH DEGREE OF MOBI-

. With more than 16 per cent of the total population as immigrant
;‘gali)ns belonging to this category represent eitherpas)ea,s of new a.gricugltutal
st ement (for estate or general farming) or those of high degree of urbani-

ahlon stimulated by large-scale industrial and/or commercial development.

@ partition of the subcontinent in 1947 also caused considerable shifts of

91}}1[%101} across the new borders. These regions include (i) the Assain
d'dt ey and the adjoining hilly tracts and Tripura, (ii) Calcutta conurbation
18 ljxcl:s and the Dawmodar Valley region, (iii) north western [ndia including
“;m]a. » Pepsu, Delhi and Ganganagar (Rajasthan) areas, (iv) Southern and
3 estern Mysore State and Coorg, (v) the industrial districts of Bowmbay
tate and (vi) scattered individual districts.

(i) The Assam Valley and the Adjoining Areas :

. This is a unique region of in-migration. The sparsity of population
"}11 the valley with 1ts rich agricultural land, inspite ofp fear%]ul crlc))\w})ding in
the nelghbourlng_Bepgal Plain, is highly anomalous. The valley is still
paﬁbly covered with jungles and awaits development. In the valley as a
}\;v l?le, about 19 per cent of the total population is immigrant, in the upper
a bof the valley the proportion being as high as 253 per cent’, In actual
rlludrll er.&lzl.nhe lmmigrants are about 1'5 million of whom as many as
lonk _ml ion k_mve .come from outside .the State of Assain, indicating large
vmlgerun'fﬁ-mllgr?tloq and ogly small inter district migration within the
M {0 o e lack of inter-district migration in the valley is partly attribut-
- de availability of space for extension of settlement within the local
extremagll pargly to the difficulty of transport. Urban development is
o rot y meagre, Moreover, the indigenous Assamese showed complete
ctance to leave their farms and villages to work on the tea plantations

. j l) d” \cd

Over 60 per cent of the immigrants in the Ass i
nt of am Plains came fro
%aﬁ;t Bepb%a.loapea which is now Kist Pakistan, and another 15 per c:x?t frolrxxll
ihar wi rissa, Nepal, Uttar Pradesh, Madbhya Bharat, West Bengal,

7. The available information a ; $ : Y :
indigates that a little less :,l?:r: on language situation in 1931 and immigration

1 one half of the psople of the A lley to-d
Z;‘c} "23?'335%32-32’?:‘;22‘22 ofimmigrants.p (’Il‘)ol'. Fr. Rasns::g:;e;? ngulatlzx
Vol. 14, Tuly 1560, o €1} sam Valley, The Journal of Tropical Geography,

8. Davis, Kingsley, Op. cit. p. 116.
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-osthan and Madras next in order of importance (See table 3). Of the
7R9a6]?‘00t0 immigrants, from East Pakistan as many as 536,000 had come to
settle in the Assam Plains much earlier than the partition. The displaced
persons from East Pakistan who came to the Assam Plains subsequent to
the partition in 1947 were only 260,000.° In Tripura State about 36 per cent
of the people are immigrants, 90 per cent of whom came from Xast

. Pakistan. Half of them were already in Triputa.cauch before the partition

and settled on new lands for rice cultivation. 1t may be noted that most of
the aveas from where the migrants came are those of heavy pressure of popu-
lation. The two more important forces which haye attracted migrants to
the Assam Plains are: (i) development of tea plantations and (ii) extension
of general farming in the rich areas of the valley still awaiting settlement.
The development of tea plantations started much earlier than extension in
gencrel farming. Whereas the migrants who bave come to settle as farmers
are mostly Bengalis, labour for the tea gardens is furnished by those from
Bihar, Orissa, Uttar Pradesh, Madhya Bharat and Madhya Pradesh—areas
where the population was economically less secure and more accustomed to
working for wages." A large majority of these immigrants were landless
labourers in their original areas. In due course of time, however, numerons
tea-garden labourers have left the estates and have settled on farms growing

~ rice for the most part.

TABLE 3
IMMIGRATION TO THE ASSAM PLAINS, 1951.

: : PR Number of

Birth place of immigrants gﬁ;ﬂ:gﬁ: Birth place of immigrants immigrants
East Pakistan 796,413 West Bengal 21,337
Nepal . 39,523 Rajasthan 15,976
Bihar ' 200,102 Tripura 14,449
Orissa 86,013 Madras 12,379
Uttar Pradesh 29,394 Madhya Pradesh 10,533

" Madhya Bharat e 22,882

Source :—Census of India, 1951, Vol. XII, Part 1I-A, pp. 118-135.

For a long time the movement to the tea-gardens and to the unused
but rich valley plains in Assam was the jecond strongest current of internal
migration in India—second only to the movement to cities. As the valley is

- fast filling up, this current is bound to diminish rapidly. Already quite a

few estates have not recorded any additional recruitment of labourers from
outside areas for some decades. The trend of recruitment is downward.
The natural increase of the estate population makes it increasingly possible
to secure local labour. The migration to farm lands has also slowed down
although there are still vast areasin the valley which are covered with
jungles and are awaiting settlement.

9. Vaghaiwalla, R. B. Census of India, 1951, Vol. XII, Part 1-A Report p. 74.
10. Davis, Kingsley : Op. cit., p. 116.
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dovel 1t is remarkable that economic opportunities in the Assam Plains —

evelopment of tea plantations and extension in general farming — have
attracted people from distant Statesas well as from diverse linguistic regions.
Kunowing that a vast majority of the migrant labourers and farmers are
illiterate, it is amazing how they have assimilated in a new culture where
the native language is Assamese.

(i) Calcutta Conurbation Districts and the Damodar Valley Region ==

In this region about 33 per ccnt of the population consists of immig-
rants who number nearly 4'5 million, Much unlike the Assam Valley, the
Inter-district movement is quite considerable in this region. It is mostly
rural-urban migration. Buf as may be seen from Table No. 4, the indust-
rial, commercial, transport and other important economic enterprises of
Calcutta conurbation have attracted large number of migrants from the
adjoining and distant States of India. In general, there is an inverse relation
between the number of immigrants and the distance of migration. The
number of persons born in East Pakistan but enumerated in this region is
considerable indeed, but the statistics do not throw any light on how many
of them were in the region before the partition and how many came as &
consequence of the partition in 1947.

Of the States which have contributed most to this immigration, Bihar,
Uttar Pradesh and Orissa rank highest in the order listed."'

TABLE 4

SOURCES OF MIGRATION INTO THE CALCUTTA
CONURBATION DISTRICTS AND THI
DAMODAR VALLEY AREA.

Immigration from
District where T o

. . |
enumerated l Ot‘em]?:ls:;fts l Adjacent States ' Other States of | Pakistan
| same State | | India
Burdwan 154,542 204,992 29,656 108,850
Hooghly 125,885 96,097 13,143 72.034
24-Parganas 252,056 233.360 116,541 621,227
Caleutta 313,154 430,320 256,751 685.672
Nadia 43,587 18,010 4,284 441,871

Sources : —Census of India, 1951, Vol. V1, Part I-C, p. 101.

As in the case of the Assam Valley, so_here, the immigrants have
come from areas of high nutritional density, The development of industry
and commerce in the Calcutta conurbation and mining and industry in the
Damodar Valley area have been the major forces attracting the people from

outside. This 1sin marked contrast to the migration to rural areas for agri-
cultural settlement in Assam,

1. A Mitra: Census of India, 1951, Vol. VI, Part I-A Report, pp. 304.5,
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(i) North-western India (including Panjab, Pepsu, Delhi and Ganganagar
(Rajasthan) :—

bout 30 per cent of the total population was born outside the
districgeg? Znumeratli)on, in actual nu_mber§ about 5 million. A large pro-
ortion of the immigrant population in this region s due tp, the influx of
gisplaeed persons from West Pakistan subsequent to India’s partition in
1947. Of those born outside the districts of enumeration 60 per cent are

i rsons from Pakistan. Of the remaining 40 per cent, one third
g“aspl;}eascezdt ilr)liei-district migration, whereas two-third came from the adjoin~
ing States and other parts of India both for economic and marriage reasons,
Of the displaced persons from West Pakistan about 50 per cent have settled
in rural areas, mostly as farmers on the land abindoned by the out-going
Muslims and the other 50 per cent in urban areas””. The Panjab Govern-
ment built 17 ¢ model towns’, in all cases as suburbs of existing cities in

the State, for the rehabilitation of displaced persons.

i ion of canal irrigation in southern and south-eastern
Pan‘a}r)rgz?dlin; r(gigzg}g:gar district of Rajasthan has brought a large number
f Jricultura.l settiers both from within the Panjab and the adjoining areas.
(Sl'nacge the opening of the Ganga Canal there has been a regular stream of
mli ration from the Panjab to Ganganagar district in Rajasthan. Summa-
ris;gng the three factors contributing to the immigrant population in north.
westeén India have been : (a) the influx of displaced persons subsseqdnemi to
the partition in 1947, (b) increasing degree of urbanization and the develop-
ex:H; of industry and commerce, and (c) eg:tensmn_of agr:cultgm[ settlement
glith the introduction of canal irrigation in the arid and semi-arid parts of

the region.

(iv) Southern and Western Mysore and Coorg :—

ern Mysore 20 to 40 per cent of the total population is immig-
rant :nlssm?gzctah pmpog’tion of it having come from the adjoining districts of
Madras state. 'This migration is largely to the urban areas, especially to the
cities of Bangalore (778, 977), Mysore (254, 323) and Kolar Gold erl@s
(159, 087). The proportion of immigrant population in these cities in 1951
w&s’ 366, 389 and 21'4% respectively. While the movement to the two
former cities has been motivated by possibilities of employment in industry
and commerce, migration to the city of Kolar Gold Fields is attributable to

employment in gold mining there.

In Western Mysore, Coorg and Nilgiri Hills, on the other hand, a
large patt of the total immigrant population has come to rural areas for
employment in the rubber, coffee, tea or cardamom plantations. This
migrabion is almost exclusively from among the land-less labourers of the
adjoining densely populated areas, particularly those of Madras State.
Plantation agriculture has wmade considerable progress in the Highland
Division of Travancore also. The immigrants to these plantations are from
the Lowland division of Travancore and the adjoining districts of Madras
State. The increasing use of the upland areas in southern India for tree
crops is a significant departure from the usunal type of Indian agriculture,

12. L.C. Vashishta : Census of india, 1951, Vo', VIII, Part I.A, Report, p, 87,
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(V) Main Industrial Districts of Bombay :—

Included in these are the districts of Greater Bombay, Thana, Poona,
and Ahmedabad. In Greater Bombay as much as 73 per cent of the popula-
tion is immigrant,in Ahmedabad over 32 per cent, in Thana 22-5 per cent
and in Poons 18 per cent, As in Calcutta, a study of the composition of the
Immigrant population of Greater Bombay establishes an inverse relation
between the number of immigrants and the distance of migration.
See Table 5. About 51% of the migrant population in Greater Bombay is
from districts within Bombay State, 24 per cent from the neighbouring
states 14 per cent from farther parts of India. The coastal districts of Surat,
Kolaba and Ratnagiri have been the major sources for Greater Bombay's
Immigrant popalation. Immigrants from Ratnagiri district alone constitute
145 per cent of the total population of this metropolitan city'", The decade
1941-50 has seen the greatest immigration into Greater Bombay and this is
mainly connected with the increasing degree of industrialization and
commerce,

TABLE 5
COMPOSITION OF GREATER BOMBAY’S POPULATION, 1951

Total population 2,839,270
Born in district of enumeration 791,706
Born in other parts of the State 1,060,048
Born in adjacent States 492,021
Born in other States of India 289,054
Born Abroad 128,021
Other territories 78,420

Sources :—Census of India, 1951, Vol. IV, Part 1, pp. 198-99,

Immigration into Poona district is largely from local arcas within the
State. In the highly industrialized district of Ahmedabad, on the other
hand, where a third of the total population is ascribed to immigration, the
movement is mostly from the adjoining areas of Saurashtra and Kutch.

(vi) There are several isolated individual districts in which the pro-
Eortion of population not born within the district of enumeration ranges
etween 16 and 32 per cent. These are Madras, Hyderabad, Nagpur, Jabal-
pur, Indore, Ujjain, Gwaliar, Kanpur, Lucknow, and Dehra Dun. In each
case a major part of the immigrant population is in the large city of the
district, attacted in most cases by the expanding industry, commerce,
administrative and other functions.

(¢) REGIONS OF MEDIUM DEGREE OF MOBILITY ;—

. With 8 to 16 per cent of the population as immigrant this class of
regions is closer to the national average in the matter of mobility.

(i) The Upper Ganges Plain ;—

In the Upper Ganges Plain and the lower J amna-Ganges Doab about
12 per cent of the population was born outside the enumeration districts, in

13. Bowman, J. B. Census of India, 1951, Vol. 1V, Part I-A, Report, p. 10,
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imately 3'7 millions, of whom two-thirds were born in

joini istri ithi game region. The number of immigrants
e 'ad]célr%lr?]go%lllsgrr ls;it:vgfh lIl:u;;il?;aevaries ingversely with distance of migration
_co(ir_ungn the importance of short-run movement. The only sxgmﬁfcant
}gnlgc-?iistgnce migration to this regio? wtas tha}t; ) c?tf hﬂ:glggg(zri%?ts;insto rg}xlxé

i here are five factors wii ) '

Pulﬁ.slpgn.oflgogg&eégk itn this region : (1) Influx of displaced perzons f'Lom.
%mk'l tl'.a}r’l (2) increasing degree of industrialization and grba,xlllxza.%onf
(:;; f}fle d’evelopment of irrigation, (4) reclamation of land in the Teral
region and (5) Inter-district and inter-State marriages.

j taken to
immi ts from the adjacent States 47 per cent have
i l?ért;];x;gl;;ﬁlegf-zgaining 53 per cent derive their livelihood froxgf ngﬁé
agrgcuuuml occupations, particularly industry and conm_1erce.b i
?‘gnciura,nts from farther States 86 per cent have settled in ur ﬁ,n 5.
16?1[1’; %bout 11 to 12 per cent of the total mflmlgrgnipcgp;ll?xgr%ﬁﬁ; oef vl;ggm
i ists of displaced persons from Pakistan two-
Se%ﬁgﬁsifﬁg ggrrﬁxlm-(}angespDoab. Sigﬁ;{ic:gtly, on}y_4g5 gse%c;;t c?efntthﬁ:
i : k to agriculture, while the remainin 2
?J:gé?ﬁi é)fﬁzzn:rggg deriviang livelihood from non-agricultural pursuits™.

(i) Rajasthan areas bordering the States of Uttar Pradesh and Panjab :—

. . . s
r cent of the total population consists of immigrants,
me from the adjoining States of Panjab and
?.?ttgg z’ﬁra%eersﬁe;;doErggo??lai?st:n. Liocal igger-dxstrlfto?nxtgggtliﬁl n;?grg,}:ﬁze
i her unimportant. About 70 to 90 per cent o ants,
&geziiaflslyta}t;z :ll;e distti%ts of Alwar, Bharatpur and Jhun]hqul,. are fagmculu
fm?a,lists who have settled on the fertile lands where possibilities for we
or tank irrigation existed'’., . A
i) In southwest Madhya Bharat, Bhopal and south west Madhya
Pra.des(kllul))ivision 12 to 15 per cent of the people were not born in th};a dlst{)lcts
in which they were enumerated. The immigrants to these areas have h ee{?
zl;,[t:tmcted mostly by the opportunities of employment in the growing indust-
ries. This movement is largely local.

(iv) The Eastern Section of the Deccan Division of Bombay State:—

rcent of the total population is immigrant — 60 per

Ité[etrlfe a&%ggarljgspheaving come from lEc))cal districts within the State of

o o nd most of the remaining 40 per cent from the adjoining States.
Bombay ?nent is largely the inducement of growing industry and increasing
Erkifaﬁcz)xion, specially “since World War II. The number of wmigrants has

doubled between 1931 and 1951,

REGION OF EMIGRATION :—

i alysis of internal migration was based on district-

i drg]tla? é);e;::‘islggs Zgugerated in districts in which they were not born.
Unf tely the census data do not reveal the names of districts in which
Unflortu‘r;gns };vere born. Only names of States are given. Thus it becomes
s pqt)le to delimit the actual regions of emigration. Even the State-wise
Lmpos s No information is available about the number of

far.
;ig,gah pde(;s::g vgv%gox%ere born in Indian States but were enumerated abroad,

actual numbers approx

Here 10 to 15 pe

T j : i 1, Vol. I, Part I-A, Report, p. 55.
. Prasad, Rajeshwar: Census of India, 1951, s , ,
i: Dashora. Y. L. Census of India 1951, Vol. X, Part I.A Report, p. 52,
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thus ruling out any possibility of measuring total emigration. Our informa-
tion is restricted, therefore, to emigration to Indian areas only.

Interestingly, the States of largest emigration are those of least immig-
ration. In absolute numbers, Bihar, Uttar Pradesh, Madras and Rajasthan
are the leading states of emigration (Map No. 2). Emigrants from Bihar,
U.P. and Rajasthan are mostly labourers. If, however, emigrant population
as percentage of the total original population is calculated, Kutch, Saurashtra
anc{) Panjab come out as most significant — each sending out over 10 per
cent of its native population. Emigrants from Panjab, in contrast to those
from Bibar, U.P., and Rajasthan, mostly go out for better jobs to earn &
better living. For obvious reasons, among all the Indian States Assam is the

least important for emigration,

SUMMARY :(—

Though impressive in absolute numbers, the proportion of migrant
population to the total population is indeed small, In the balance-sheet of
factors stimulating or discouraging internal migration in India, the economic
factors emerge as the most significant. In the face of economic opportuni-
ties, the social, linguistic and cultural factors come down in significance.
Regions with lowest proportion of immigrant population are those where :
(i) the density of agricultural population has approached the saturation level
and there is now little space for new agricultural settlement, (ii) the popu-
lation is sparse but thereis little possibility of extending the cultivated ares
because of meagre potentiality of land for agriculture, (iii) the degree of
urbanization is low and the urban places are prevailingly small size, (iv) the
development of industry and commerce is lacking and (v) the economy is
overwhelmingly of subsistence type. By contrastthe areas with highest
proportion of 1mmigrant population are those where : (i) new agricultural
settlement has been taking place in recent decades, either for plantation crops
or for general farming or both, (ii) where, stimulated by the development
of industry, commerce and other important functions the process of urbani-
zation has been quick and large cities are emerging attracting people from
across long distances. India's partition in 1947 resulting in the great influx
of displaced persons from Pakistan has somewhat confounded the pattern of
internal mobility in India. Excegting migration resulting from inter-district
and inter-State marriages, and the partition of the country, the movement
thus far has largely been from the densely populated agricultural lands.

Another feature of internal migration in India is that it is largel
short-run. Although large cities have attracted migrants from far and Widey
in general thereis an inverse relation between the number of immigrants to
these cities and the distance of migration.

The tempo of internal migration in India is bound to increase in
future in view of the growing diversification of economic activity. The
increasing degree of industrialization and urbanization, the eXpandiné com
mercial activities, the improving means of transport and the extension oE
irrigation to arid and semi-arid areas under the various plans of economic
development will all contribute greatly to make the people move from thei
origina,lglomels to.l;l)lalces Olf pr_cgmise. Tlll)e SLLI‘ead of education, both generali
and technical, will also play its part in breaking the i o
India’s population. 8 the general immobility of
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