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SPATIAL ORGANIZATION OF AGRICULTURE IN A NORTH INDIAN VILLAGE
A DEDUCTIVE MODEL

JHUJAR SINGH, Chandigarh

ABSTRACT: Spatial reality can be expressed more explicitly and mean-
ingfully through models. This paper develops a deductive model o1'the
spatial organization of crops in a north Indian village, Descriptive model-
Iing of the spatial location of agricultural activity in selected villages have
beon attempted earlier too. But the deductive logic on which the present
model has been based is a special feature of this study. Since north India
is characterized rvith trvo distinct crop seasc,ns; a separatc model for each
season has been formulated. Finally, both have been integrated into a
modified model which has been tested by taking a case study of a village.

Theory is the soul of a subject. It is the

light of a discipline. Its development is of
vital significance for the promotion of any

branch oI scientific knowledge dealing with
reality. unfortunately, geography trailed
behind in comparison with other social

sciences, such as economics' sociology and

psychology in this regard. Tbe geographers

of the developed world realized this fact

earlier and oriented their researches towards
theory building since the middle of this cen'

tury. Most of the Indian geographers, how'
ever, are still engaged in the description and

interpretation of naive geographic patterns

emanating from the mapping of secondary
date. Theory building seems to be their
remote concern. [n the context of a short
history of Indian Geography, such a state

of the subject is understandable. But the
sooner this phase ends the better it is.

There is an urgent need to orient geographic

research in India towards the development
of theory io the Indian context (Raza , I 9 8 I ;
Sopher, 1973), The present paper is a

modest attempt in this direction, Tbe pur-
pose ofthis study is to propose a deductive
model of the spatial organization of agnicul.
ture in a north Indian village.

The economic location theory, to a large
extent is based on the distance-cost relation.
ship. The classical model postulated by
Von Thunen in the context of city and its
surrounding area has also been based on
the same economic principle (Thunen,l826).
Distance plays a prominent role in the
spatial organization of crops in a village
too (BIaikie, l97l; Chisholm,l966; Prothero,
1957; Singh and Singb, l9?9; Singh, 1976;
Stevens and Lee, 1979; Symons,1972). In
this ease, among other factors, the distance
from the settlement, the source of water and
the approach road, and the associated cost
of movement of men and materials deter.
mine the location of crops. The deductive
theory forwarded in this paper has been
based on the aforesaid flndings and empi-
rical observations in the area.
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The Theory

The crops grown in a north Indian village

will organize themselves in an order of
zones around its settlement provided it
fulfils the foilowing conditions:

1. The settlement (nucleated type) is

located in the centre of the village from

where the land gradually slopes down in all
directions.

2. The soil is homogeneous in inherent

properties but decline in manageable ferti'
iity witn iucrease in distance from the

settlement.
3. It has inadequate, unreliable and sea'

sonally concentrated rainlall. There[ore, the

performance of a crop depe nds upon irriga'
tion.

4. The landhotdings in the village are of
the same size aud extend in the form of
srctors form the settlemeot up to the peri:

phery.

5, The village roads run radially along tle
boundaries of eacb landholding.

6. The tubewelis are the only source of
irrigation. All of thern have been installe d

within the settlement from where water flows

to the flelds through open and unlined cha'

nnels under the force of gravitY.

7. With the available knowledge, experi'

ence and ability at their command, the f,ar;

mers try to use their resources rationally.
Under these assumptions, all those crops

whicb require more watet, are intensive in

nature, bring higher net revenue and need

greater time and energy in transportation
from the fields to the settlement after hai'
vest, will occuPY the inner zones.

(i) The greater are the water requirements

of a crop the closcr it will be located to
the source o[ water. Every time water is

taken from a tubewell to the field through

an unlined and open channel, some of it is

lost in transit by way of seepage, evapora'

tion and leakage. The farther is a field from

the source of water the greater rvill be the

loss. In order to reduce its rvastage, the far'
mers willgrow more water demanding crops
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near the source. (ii) The higher are the
capital and labour needs ofa crop the closer
it will be raised to tb settlesnent. Various
inputs, such as fertilizers, manures, insect-
tlcides, pesticides and seeds are stored in
the settlement and are carried to the fields
whenever required. People travel from tbe
settlment daily to the fields for work. Thus,
the farther is a field the greater will be the
cost of transporting inputs and the travel
time, Expenditure on movement multiplies
in case an intensive crop is raised far from
home. For reducing wasteful exponditure
oD ruovement, the farmers will grow more
intensive crops near the settlement. (iii)
The higher is the net income derived from
a crop the closer it will be grown to the
settlement. A remunerative crop will pr€:
ferably be raised on superior soils for in.
creasing income. As richer soils are assurned
to be located at the outskirts of th; settle.
ment, naturally more lucrative crop will
concentrate tho're. This apart, the fanners
will like to grow more paying crops ilear
their homes to keep them uuder constant
vigil. (iv) The greater is the transport cost
involved in bringing a harvested crop from
a field to the settlement the closer it will
be located to it for obvious reasons, This
will be more true of subsistence farming.
Such a relation"hip, however. will be weake r
in the case of commercial agriculture where
most of the agricultural produce is trans-
ported directly from the fields to the
market.

A specific set of crops is raised in
north India, According to the deductive
logic stated above, they wili organize them-
selves in an order of zones around the
settlement, By taking irrigation needs,
capital and labour ( human and bullock )
inputs, and net income the zonal position of
each crop has been worked out with the
help of Kendalls ranking coefficicnt method
( Kendall, 1939 ). .d crop with lowest value
of the coefficient has the highest trank in the
locational hierarchy and thus wrll be grown
adjacent to the settlement. Other crops will
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follow in order of'their locational positions.
Input costs and net returns used for compu.
ting ranking eoelflcients of varions clops
have been taken from " Comparative
Economics o[ Crops : 1980-81 " A report
compiled by tlie l)epartmeut of Economics
and Sociology of Agricultural Universitl,,
Ludhiana. These figures relate to Punjab
and are the rccommendations of the Univer-
sity for realizing potential rsturns under
normal weather cor:ditions. The inputs in
the case of sugarcane have been reduced to
one- hall for making them comparable
to the seasonal crops.

Winter and summer are the two distinct
seasons of north India. Accordirigly, it
has two crop seasons. The one associated
with winter is known as rabi and the oiher
coincident with summer is termed as Kharif,
Thus, a separate modcl for each crop
seasou has been proposed.

Rabi Model
During rabi ( winter ) season, wheat,

barley, gram, lentil, oilseeds (mustard, rape-
seed, linseed, etc.), clover and vegetables
are largely grown in north India. According
to their ranking coefficients, they will
organize themselves in the following order
of zones around the settlcrnent (Table I and
Figure I ):

l. Vegetables 2. Clover 3. Wheat 4. Barley
5. Lentil 6. Oilsecds 7. Gram

Because of their intensive and more
profitable nature, vcgctables will be grown
adjacent to the settlement where soil is
comparatively fertile. They may be grown
for subsistence or for cash. If vegetables are
grown for dornestic consumption, this zone
will be narrower. tf their cultivation is
oriented towards Ihe market, this zone will
be wider. In the later case, its rvidth will be
governed by: (i) tlie acces,sibility and
connectivity of the village wirh the marketl
( ii I f'requency and fastcess of the transport
and; {iii1 their demaLid. This zone will
buldge outrvard along roads for convenience
of transporr as vegetables are taken to the
market generaliy ;rt the time when other
crops stand in the fields, Clover comes trext
to vegetables in locatlonal position. It may
be raised flor subsistance or for cash, In
latter ca:e. it may b; sold directly irs such
or indirectly through dairy products. If
fodder is marketed through dairy products,
ils association with the settement will be
stronger. The rvidrh and shape characterstics
of this zone will be guided by the same set
of forces as that of the vegetable zone.
Wheat will occupy third position in the
locational hierarchy. Besides being a prefe-
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red cereal it is an outstanding cash crop
of winter seasou. A larger proportion of
rabi cropland ofl north India is de voted to
this crop. As a result, rvheat zone will be
the widest. Barley is a minor crop. It v,,ill
occupy an intermediale position betrveen
more wate( demanding crops of inner zones
and draught lesistant crops of the outer
zones. Lentil, oilseeds and gram are
less intensive, less profitable and have lower
lvater needs than tire other ercps of the
season. Therefore, they will be grown in
the peripheral zon,is. These crops are
generally raised for domestie consumption.
The situation in semi-d,y tracts of nolth
India however, is different. In these areas
where physical set up is more favourable,
lhese crops are grown foi subsistence as
well as fo:' cash.

Kharif Model
Paddy, cotton, maize, grorindnut, sugar-

cane, vegetables, pulses, pearl millet, ctruster
bean and sorghum vulgare are tbe major
crops grown in north India during the
Kharif seasan. They will arrange themselves
in the following zonal order around the
settlement (Table II and Figure 2 ) ;

1. Vegetables 2. Sugarcane 3. paddy
4. Grounilnut 5. Cotton 6. Fodder
7. Maize 8, Pearl millet and eluster bean
9. Pulses.

Kharif vegetable zone, like its rabi coulter-
part, will come out next to the settlernent.
Its width and shape characteristics will also
be det:rmined by the same forces. Sugar.
cane, paddy, groundnut, cotton, fodder and
maize, in case ail of these are grown, will
follow in order. Depending upon the
physical, economic and socjal set up of a
village, the area devoted to each one of
them will vary. The fodder, which falls
at the sixth posirion, is likely to shift to.
wards the settlement in case it is raised for
sale through dairy products. pearl millet,
cluster bean and pulses will be cultivated in
the outer zones. These are draught resistant
and are less inlensive io nature. The net

income generated by them is also compara-
tively low. Gencrally, they are grown for
domestic corisumption. I{ou,ever, they
b'^come partly comrnercial in semi-dry
areas where their zoues will broadeu and
those of more water demanding crops will
shrirrk.

The order and width ol zones projected
in the proposed model may change with
time. Due to the change in price structure
and demand and the development of high
yielding seeds, Iess remune rative and
extensive crops of today may become
comparatively more rewarding and inten-
sive tomorrow. This vrill change the rvidth
and reshuffis the order of zones. The
boundaries of valious crop zotres have been

drawn arbitrariiy. Their abjective demar-
catiou is a problem in itself.

Motlified Model
The validity of a deductive theory

depends upon the autlienticity of iis
assumptioils. The more its stipulated
conditions corroborate reality the greater
will be its applicability. In order to assess

the authenticity of the proposed theory, a

brief review of its assumptions vis-a-vis
facts is imperative. Secondly, their scrutirry
is fundamental to the modification of the
model.

North India is characterized rvith nuclea-

ted type of rural settlements. Most of them
are located in the near centre ofl their res'
pective villages, Rainfall iu ttris part of the

country is inadequate, unreliable and sea-

sonally concentrated. As a result, irrigation
is essential for uninterrupted growth of
plants. The farmers are fairly rational in
their location decisions ( selection of a field
for a crop ) as no sensible person would
deliberately opt for uneconomic locations.

Thus, first, third and seventh assump-

tiou of the theory corroborate reality to a

great extent. However, others depart notably
from the prevailing facts. Landholdings in
north India are neither uniform in size nor
extend in sectors. Invariably, they are frag-

G..4
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Table III
Cropping Pattern of Village Devinagar

Hirasinghwala : 1979-80

Crops

lement. It resuked in equalizing the built
up f'ertility of the soil in all parts of the
village to a great extent.

The preceding discussion clearly reveals
that some of the assumptioos of the theory
are far from reality. Io the light of prevail-
ing facts, the proposed model n:eds modi-
fication. Under the existing sit,lation, the
postulated zonation of agricultrr re will be

true only in the case of larger, l:ss tracter-
ized, rainled and unconsolidated villages. It
will be either very weak ai:d broken or will
be missing altogetirer in smaller, mechaniz.
ed, consolidated and irrigr,ted rillages. In
the latter case the source of rvater will play a
critical role in the location of agriculture.
A tubewell is a prized locarion of a farmer.
Invariably, it has a small structure for pro.
tecting the installation. The same is tempo-
rarily used for storing some of the iarm in-
puts and implements. A few shady trees
planted at the site provide protection againit
the summer sun. A chaff-cutter and a ther-
sher may also be associated with it. Gene:
rally, a farmer operates from here when out
in the fields, for work. Besides being a
lccale from where water flows, it operate s
as a nodal point of movement for men
and materials. Therefore, it wilt develop an
agricultural zonation of its own. If, the
irrigation water is furnished by a canal,
the zonatiou of crops will develop along
the channel carrying canal water with
clusterst at points where it opens to a farm
(Fig. 3 ),

Although settlements in north India are
ofl nucleated type yet a secondary settler
ment withiu a village is possible. it may
be the result of: (i) the shifting of reiidence
permanently by a farrn family from the
main settlement to their distant farm for
the convenience of lvork and space, and
( ii ) the construction of a farm house on the
purchased land by an in*migrant family. A
tubewell/pumping set may also be asscciated
with it. This type of isolated farm house rvill
act as a node and wiil develop zonal order
of its own.

Percen. Crops
tage area

Percen-
tage area

Rabi
Wheat
Clover

Lentil
Gram
Vegetables
Linseed
Sugarcane

Others

Kharif
Paddy 92.2
Sorghum 6,2
vulgare (jowar)
Vegetabls 0.4

Catton 0 3
Sugarcane 0.3

Others 0.6

88,0
4,2

11
))
1.0

0.7
0.5
0.7

mented into unequal blocks located far
and near from the settlement. The farmers
install tubewells / pumping sets over their
Isolated blocks of land. It results in dispers-
ing the sorlrces of water. Thus, irrigation
wate r does not flow from the settlement as

stipulated. In a number of villages, canals
or both canals and tubwells, provide water
for irrigation. The channels of water, of
course, are open and unlined. The approach
roads circumvent rectangular fields and are
not radial. The decline in soil fertility with
increase in distance from the settlement is

more true of the rainfed villages with uncon-
solidated landholdings. In this situation,
a farmer is likely to hold some fragments of
his landholding near the settlemetrt aod oth-
ers far from it. In accordance with the dis-

tance-decay principle, he manures the nearer

blocks of his land more intensively and

manage thern more carefully (Ishida, 1972;.

The situation, however, is different in those
viliages where landholdings have been con-
solidated into one or two blocks and irriga-
tior, especially through tubewells, has been

adequately developed. In such viliages, a
farmer who bappens to hold land at the
periphery, manures aud fertilizes it with
almost the same intensily as is done by
another whose land is located near the sett-
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trn ce rtain villagcs, the soil may not be

homogeneous in inherert propsitiss and the

land may not slope down in all directions

from the settlemEnt. Both these facts will
disturb the deducte<l zonal order.

The greater a model corresponds with
the reality the higher is its validity' The

applicability of the prcposed model may be

establistred by testirlg it against a real

situaticn. The folh:wing village has been

rarirlomly seleetcd ac a test cs;e for this
purpose.

The Yillage
Devinagar Hirasirghwaia ( hadbast No.

265, Tairsil and District Patiala, Funj;rb,
India ), the village under study, is located in
the flood plaiu of the Ghaggar at 30'-7' N
and 76'-31' E. The settlement of ttris viilage

TRANSACTIONS OF lHE INSI'ITUIE OF INDIAN GEOGRAPIIEI{S

is locaied ulmost in the centre. Ncne of
its fleld falls at a distance of more than 1.2

kilometres from the settlement. It receives
an annual average rainfall ofl abont 63 centi-
metres out of which 80 per cent ( 50 cms. )
comes during the rainy season (July, August
and September ). Besides beicg seasonally
concentrated, the rainfall is variable and
inadequate. The village has fertile clay-loam
soils and a rich reservoir of undergrcund
water. The soutl']ern one-third of the viilage
is flooded by the Tangri rivulet (a tributary
of the Ghaggar ) during the raioy scason"
Patiala, tbe ncarest market city, is locatr:d
at a distance of 28 kilonaetres from the
village, hhatritecl by 261 persons (971),
Devinagar Hirasinghwala has an area of 198
hectares out of which 186 hectares arc

a
o

,9

o

J

I

tr4odif ied Modet

I erio,,,y Settlerent

e SqcctC."y 5?1ilenena

I e I!,:i.: i

&tEr Cor-L i.1r.?r C\i"l(t
*--*- APPi -..i.h na(.-j
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ffi iotenrive Cropr
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under net cultivation. Almost the whole

of its cultivated area is irrigated. Nearly
three*fourths c'f its irrigation water is provi'
ded by tubewells/pumping sets and the

remaining one-fourth by the canals. Under
inadequate and unreliable rainfall, the
performance of'a crop in the village depends
upon irrigation. It has 37 farm farniiies,
Out of these 3J live in the village. The
remainirg 4 dwell in the neighbouring
villages. On an average, each cultit'ating
householil owns 5.3 hectares of farm*land.
The actual size of the landholciittgs, hoiv.
ever, va.ries lrom 2 to l8 heclares. It is an

owner-cultivated, highly commcrcial, prog'

ressive and fairly mcchanized village. It has

14 tractors along with necessary irnplements

aod threshers. Because of its di:tant
location from the ciiy market, intensive

farming activities, such as poultry, dairy,
piggery and ve ge tabie-raisirig could not

come up on a commercial scale. Iis economy

is bascd cn cereals. Wlieat and paddy are

the most important comrrercial crops of the

village ( Table ltrI 1. Otber crops are raise d

mostly to cater to the donaestie needs.

The N{apping and Measurements
The study is based cn the cropping pat-

tern of 1979-80. First of ali, an outline
field map of the village was obtained from
the village revenue official (patwari). The
location of tubewellslpi;mpirg sets and indi'
vidual landhoidings wcre marked on this
map by visiting the fields and consultiilg the

concerned farmers. The field-wise location of
each crop of both the seasons was brought
on it by surveying the village at the time ol
standing crops. The ret-erence map thus
prepared rvas used to measure the distanccs.
The average distance at which erch crop cf
the villagc is located with resp,*ct to lhe
sgurce of water, thc settierrent aud tbe ap-
proach road is taken as an incirx of locatior
iTable IV). The distances were irieasured
straight from the centre of each fielel in
which a erop is grown up to the source

1 tubewell i pulnping sst / eanal course )
fronr rvhere it tirarvs water, up to the ccntre

Table IV
Locationl Distar:ee of Various Crops in

Village Devinagar [Iirasinghwala : 19i9-80

Crops Average ilistance (in nretres)
from the

Village Village
settlement road

Source of
wat€r

Rabi
Vegetables
Clov,:r
Whcat
Gram
L:ntil
Kharif
Ve gerables

Sorghu nn

Paddy

35

62

125
134
148

402
504
5i4
592
628

i15
107

117

111

r53

3-5

9t
I 13

386
510

542

7t
105
r07

of the settlment and up to the road used to
approach it,

Description
'fhe average distance at which each crop

of the village has be en grown u,ith respcct
to the settlernent, the source of water and
the road as siiorryn in table VI clcarly vafu-
date the dcductivc logic portrayed ln the
proposed throry. More water, lai:our and
capital intensive crt)ps of Ihe village have
been raised closer to the llource oi' water
and the scttlment, Cereiis and pulses fol-
lowed in ordrr. Fodder has been grown
near the settlement as well as uear the
roads. The water requirements of various
crops of thc viliage bear a strong regative
correlation (-- 0.82) rvith the average riis.
tance at which th,-.y are located from lhe
source of water. Th* cepital and }abour
inputs of diii-erent crops shol,r a stroag
negative corlel;rtion (*0 85; v,'ith the
{lvet'age di!.liiilce at rvhich each crclr is
located with respect to tire slttl.cm*rt. Fr:r
fulrther investigation of the sp;lti"ri organiza-
tion of crops in thc village, the lbllarving
trvo typical farms have bsen taken up for
detaiied discussion 1 Figures 4 anci 5).
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Farm A
This farm is olvr,:d and cultivated by

Shiv Das. It is 13.6 hsctarrs in size ard is
fragmented into two blocks ol uncqual size.
The smaller biock co.,'erirg 4.8 hectare s ad-
joins the settlemnnt and the larger ( 8 8 hec-
tares ) fails at an average distancc of about
750 metres in the soutlreestrrn peripheral
part of thc viilege. Thc nea'r,:r pie*t of laud
hai; a tubewell whilc tht far{her cne has a
punrpiag set wi!hout structurc. Duc to the
locationel arivantilge anC assureci suppiy
of irrigation rvater, the riiratrer block is

cuitivateC *lore intr,n:ively *nd !s managed
morc carefuily. It wa; croppid during both
the seascu: svhile the distant block w,as

subjected t,:, clapping ouly during tiie robi

TRANSACTIONS OF THB INSTITTJTE OF INDIAN GEOGRAPHERS

season, Apart from cereals. the requi,ed
aniount of vegetabl:s and fodder were
raised ovrr the nezrrer block. The farther
fragment rvas rxclusiveiy devotcd to cereals
and putses The location of crops by the
side of the tubervell on rhe adjoining block
is worth noting. lntensive crops aLrd forlder
concentrate adjacent to the tubewell.
Cerea!s occupy the remaining fields.
Farm B

Tiris farra belongs to Wattan Singh. It is
10.2 hre tares !n size and is fragmented into
5 blocks. The largest block of this farm is
7.5 hectares in size and is located at an
average rlisiance of about 700 metres in the
southeaslem peripheral part cf the village.
It has a tubewcll wilh structure. Because of
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its larger size and assured water-supply, it
is better managed ar:d more intensively
cultivated piece of the farm. Distance from
the source of water has been critical in
determining f he spatial organization of
crops on this block. During rnDl season,
vegetables encircle the pumping set. Clover.
wheat, and pulses' follow in order. Wheat
occupies maximum area. During kharif
seasoo, vegetables, paddy nursery and
sorghum coocentrate near the tubewell.
Paddy occupies the largest share of this
block and is grown next to them. Fodder
has been grown by the side of the road for
the convenience of transportation. Other
blocks of this farm, ,where irrigation water
Is either bired from the neighbouring
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farmers or is drawr from the distant canal
are largely devoted to cereals during both
the seasons,

Reality is compiex. No model, however
perfect, can portray facts in life size. The
structuring of reality in total through a
model is only an ldeal which might be
strived for. The model proposed in this
study, in fact, is a beginning towards that
end.
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