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Agricultural Innovations and Land Use
D S Chauhan
THE nature and character of innovations in any society are determined by the prevailing problems
facing i t . In a l l countries, at whatever level of economic development
they are, there is a problem of economic growth. In under-developed
countries, which are poor, a surplus
in the primary sector is essential
to make progress in the secondary
and tertiary sectors possible. Hence
an increase in the primary production Is fundamental to the process
of overall development. In our
country at present the most important objective In planning for agricultural production is that of i n creasing output in all the fields of
agricultural enterprise. There are,
no doubt, differences of opinion
regarding the extent of increase
that should be aimed at over a specified period of time; that controversy is not discussed here. This
paper' is intended to deal only w i t h
some broad features of innovations
and their introduction in agriculture
in order to increase production.
The production function is not a
single process, nor is it a straight
line path. Adjustment involves a
group of interactive activities. I n crease in farm production is the
immediate result of induced production functions. Generally such
functions attract the first attention of planners, but correctly understood they are ultimately determined by the strategic production
functions, which are really fundamental. It should be remembered
that economic development implies
overall progress; it cannot be accomplished in isolated segments,
leaving others depressed.
It has
been calculated that in a situation
like that facing India today, to
achieve a one per cent increase in
agricultural production it is necessary to bring about a two to three
per cent increase in the Industrial
sector. The degree of lndustriali-

zation, therefore, is an indirect measure of progress in other fields; or
In other words, expansion, of agricultural production is related to
and is limited by industrialization
in general.
The fundamental
factors in
growth are: population, resources,
technology, social surroundings and
enterprise. The first two are termed as generating forces and the
remaining three as limitational
ones. We have a rapidly increasing population and consequently a
relative land scarcity, The former
provides a highly generating force,
Progress, therefore, is basically associated with the other group of
factors, I e, w i t h the degree of
technology, social conditions of production, and the degree of adaptability.
Choice of Factor Combination
The choice of a precise combination of factors and the elasticity of
substitution are both governed by a
large number of mutually interactive
economic and social forces surrounding the production structure. In
stepping up agricultural production,
therefore, the life
of the fanner
and all the problems connected
with land have to be considered.
Since social structure in agricul
ture is largely built around the
ownership of land, problems connected w i t h land as a factor in
agricultural production are partly
connected w i t h organization and management and partly w i t h legislation. Since all these problems are
not exclusive, but are mutually
related to each other, none of them
can be Ignored.

The speed and character of
change are also important. World
experience shows that mechanization is a necessary element In the
f a r m production programme if expansion of output is to be achieved
quickly. But there are some necessary conditions for the occurrence
* This paper includes two small of mechanization, since mere tech
improvements cannot
paragraphs from a paper 'Land Use nologieal
and Production Adjustments in A g r i - fully explain the character of
culture' published in The Frontier' change nor the timings of the sucwaves of mechanization.
of Social Sciences edited by Dr cessive
Baljit Singh. Some portions of the The adoption of machinery depends
original article, which form the on the following pre-requisites: an
main body of the paper but were adequate size of units of production
excluded from there, are presented to make the introduction of mahere.
' chinery economically advantageous;
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assured market and high, prices for
farm products; high wages, high
prices of animals and high cost of
maintaining animals; low price for
machinery itself, and the strength
of competitive bids of other Indus
tries for labour and capital.
Cooperative Farming
A large size of the unit of production can be created most easily
through cooperative farming and
joint farming, which is commonly
known in villages as Sajha System.
In the light of present conditions,
the government must exercise some
compulsion in order to achieve quick
results. Purely
voluntary
measures will not succeed in bringing
about the desired change. The case
for cooperative f a r m i n g is further
strengthened by the fact that the
terms of contract in an unregulated
economy tend to he weighted in
favour of owners of larger means.
In a relatively stagnant economy of
small producers particularly while
it is undergoing a transition from
barter to money economy, the possession or means, specially capital,
comers a strategic advantage. The
balance is thus tilted against farmers in general.
And even in
schemes of rural development the
well-to-do and the better
placed
fanners get the advantage, and the
smaller ones continue to be handicapped.
The small producers can
get these advantage' only through
cooperation and liberal government
help.
Mechanization
will proceed if
the elasticity of demand for capital
and its elasticity of .substitution
ore high, In such huge and thickly
populated countries as India and
China such
conditions can be
brought about only after considerable industrialisation; only then will
the demand for agricultural production tend to increase, prices paid
for them tend to be higher as a
result of income effect, and agricultural labour tend to be costly.
Mechanization,
therefore, ran he
achieved only as a part of a
general process of industrialization.
The shift towards commercialisation
w i l l also be governed by the general
process of industrialization. Therefore, the solution of most of the
problems of agriculture lies outside
the field of agriculture, i e, in
industrialization.
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In a discussion of innovations, a
few other relevant factors
need
attention. The capacity of farmers
and their incentive to increase farm
production, give the initial impulse
for an upward movement,
The
long-term objective of maintaining
the resource balance
so that the
introduction of innovations
may
not impair permanently their productive capacity,
has also to be
kept in mind.
Is Indian Husbandry Backward?
It has become the common practice—students of agriculture
are
taught
and
administrators
and
even some research workers have
made it a fashion —to decry
the
Indian farmer and his practices of
husbandry. We are gradually be
coming more enamoured of foreign
ideas.
Even suggestions regarding
cropping systems and cultural practices are being borrowed from
foreign countries. Let it be appreciated that
'traditional' does not
necessarily mean 'unscientific'. Our
cultural practices have been evolved
out of thousands of years of experience under a particular physical
environment. They suit remarkably the local soil and climatic conditions and have withstood
the
test of time.
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the same field in one agricultural
year by potato growers in Farrukhabad district of Uttar Pradesh
presents one of the best examples
of crop husbandry in the
world.
The typical Jat farmer of Meerut
region is perhaps the most industrious, and docs not seem to have
an equal or parallel.
Wrong Emphasis
Inadequate appreciation of
our
own techniques Is frequently
responsible for laying emphasis
on
wrong things.
This is specially
true of foreign experts and our own
men trained in foreign
countries.
There is ample evidence of this in
the contemporary situation.
At
present the country seems to be
much enamoured of what is called
the Japanese method of rice cultivation.
On studying minutely an
Indian rice grower does not find
anything new or peculiar
except
manurial intensity, though an arm
chair agriculturist or a lab agronomist may.
Perhaps some of the
practicies
of our
Orissa
and
Kashmir rice growers may prove to
be i m p r o v e m e n t s even over
this system. Again, one finds that
our farmers
knew and practised
double cropping & crop
rotation
thousands of years before the
modem scientific farmers of developed countries adopted these things.
The greatest limiting factor in these
cases at present is the water supply
and not the ignorance of farmers
In some cases lack of appreciation
of our own things and a quick substitution has led to costly mistakes
The decline of cotton cultivation in
western U P essentially because of
replacing the native seed and the
purely temporary successes of many
of the new varieties of sugarcane
are outstanding examples of
this
attitude of not depending upon our
own things, not appreciating them
and trying the unknown
without
adequate
research, The
country
has to become wiser through thes^
experiences. This, however, should
not be taken to mean that there is
nothing wanting and that our agricultural husbandry practices
arc
perfect. What is to be appreciated
is that our cultural practices have
matured under peculiar local conditions, and our farmers' experiences
are quite rich.
Improvements in
these practices can, of course, be
brought about.

A few examples of the soundness
of our agricultural practices may
be taken. Our crop mixtures which
are so common (arhar, juar and urd
or moong; mustard and wheat or
barley; rapeseed and gram,
etc )
show a very nice land-use the root
system
deriving
moisture
and
plant food from different levels of
the sub-soil provide maximum output per unit of land
under the
existing circumstances, and spread
out the work of human and cattle
labour over a longer period, as these
crops mature at different
timesFarmers are often criticised for the
suhsistanoe
character
of
their
farming.
But the proportion of
cereals in the cropping programme
has to be judged in a situation of
land scarcity where
economy in
land is a significant determining factor. The abundance of cereal production, which is more land economising, is a method of maintaining
a thick population in an agricultural country and a device for
meeting the pressure on land. Rice
lands,
which have relatively less
diversification of crops, maintain
The Farmer's Adaptability
the thickest population not only
The next question is that
of
in this country but all over the
world. Again, four crops raised from farmers'
acceptance.
Farmers'
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adaptability has generally been discounted.
Really
advantageous
changes are quite acceptable to the
villager and the bottlenecks
are
financial, not psychological or social.
The wide lag which exists at present
between research and the performance of agriculture is essentially because agricultural extension had not
found any important place so far in
the programme of agricultural development. The results achieved in
community project areas prove the
willingness of the farmer to adopt
improvements and his
favourable
response to a proper approach.
A study of the map showing the
extent of the use of machinery in
.agriculture tin
the Agricultural
Atlas published by the Government
of India) along with the population
map of India, shows a high degree
of positive correlation between the
density of population and the intensity of the use of farm machinery,
which also illustrates the readiness
of farmers to accept innovations.
The technique of farm production
in our country is really, therefore,
not as backward as it is popularly
believed to be, particularly by the
urban educated class, which is fed
on and derives
inspiration
and
ideas from foreign literature. The
problem of enhancing agricultural
production is not basically that of
technique or of cultural practice
but of facilities, both organizational
and physical.
The results of recently organized crop competitions
establish this
fact quite conclusively.
Determination of crop yields over
the last four decades by the Ministry of Food and Agriculture proves
that yields are stabilized at a low
level. Again, a study of production variability shows a
high'y
stable character of total output. To
increase production at this level la
really a very difficult task, and the
crux of this task is to give the initial impulse for an upward move
ment, This is connected basically
with the question of incentives.
Land Rights
Generally it is believed that the
rights in land have been the great
est cheek in this respect. T h i s ' s
not a very
accurate impression,
first, because farmers in the Ryotwari areas have
not been better
than those in the Zamlndari areas,
and secondly, economic history
shows that before our
population
began to increase rapidly, the queff-

THE ECONOMIC W E E K L Y
tion of rights in land was not so
i m p o r t a n t . During the Muslim
period, and even much later,
attempts were made, and legislation
was resorted to, to keep the land
cultivated by farmers. They were
sometimes forced to continue possession of land.
Land hunger is
only a recent
phenomenon- particularly of the last 60 to 70 years
—arising out of rapid expansion of
population.
The existence of this attitude of
farmers towards land and the fact
that in spite of agriculture being
the main occupation for thousands
of years a prosperous agricultural
community could not develop in the
country, raise very interesting questions. History shows that throughout this long period Indian farmers
experienced only two long periods
of prosperity; occasional famines
continued to eat into the
other
shorter spells of prosperity. H i g h
rents and taxes stripped
farmers
of a considerable part of their incomes
during this period.
The
result was that the
environment
was not very favourable and agriculturists were not allowed to enjoy
the fruits of their labour.
This
explains the lack of incentive and
calls for a shift of emphasis from
rights in land as at present to the
more important question of rendering agriculture a safer enterprise.
Diminishing returns are of basic
importance in agricultural production. This Involves an important
question of intensification in relation to diversification.
Our agriculture Is labour intensive; about
36 per cent of the total farm costs
cover human labour and about 20
per cent, cattle labour.
Holdin,
are tiny, and due to small scale
operation cultivation is
wasteful,
and costs are high. But it has not
been fully appreciated
that even
tiny holdings are undercultivated
and they also suffer from
occasional labour scarcity. The situation
requires essentially the
deepening
and widening of capital
and remodelling of f a r m organisation.
There is a very wide scope for intensification;
and diversification
has to be sought mainly through
dairying and horticulture.
Fluctuations in Farm Output
Agricultural production on the
whole is highly stable, but there
are vast ups and downs so far as
individual farms or crops or localities are concerned. This Is due to
numerous
agricultural
hazards,
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safety and security against which
is a primary necessity not only to
stabilize production but also to provide a further incentive to farmers.
Due to the risky nature of the agricultural occupation,
cultivators
develop a strange psychology
of
resigned fatalism and
consequent
conservatism.
Therefore,
they
seek safety first and riches afterwards. The result is that they are
not easily prepared to take risks, to
t r y new ways and to adopt Innovations.
This situation is popularly interpreted to mean that the
human
factor in farming is conservative
and backward, and is the greatest
drawback in agricultural development. The fault, however, lies with
the rural environment. Under the
circumstances in which our cultivators work, their present attitudes
and modes of behaviour are very
natural. It is, therefore, the social
and economic environment around
farmers and farms
that demand
prior treatment. Though this viewis not generally
accepted, the
human element in Indian agriculture
has really a remarkable power of
adjustment; it will soon adapt itself to new surroundings.
Some
recent surveys show that the rural
population is not slow to . adjust
Itself to the
new circumstances
created by recent tenency,
debt
panchayat, and social reform legislation.
In most cases Inadequacy
of finances forms the greatest limiting factor in innovations.
Therefore, widening and deepening
of
capital are essential for the introduction of innovations for the
expansion of production.
Indiscriminate Land Use
In attempting to bring about -an
alround increase, particularly under
the present
circumstances when
both human and bovine population is
pressing hard on
the
resources,
land is gradually becoming more
scarce, and the struggle for existence between man and beasts has
reached a critical stage w i t h man
beginning to drive
out
cattle,'
there is a serious danger of indiscriminate
land-use,
Under the
stress of the immediate problem of
shortage of agricultural production,
which crystallise in the form of land
hunger, the long-term view of
balanced land-use
is likely to be
sacrificed. In other words, a more
serious problem
than the present
one is likely to be created in the
effort to meet immediate needs. The
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fear is by no means unfounded,
since the history of mankind affords
conclusive evidence,
that in the
struggle for a more satisfying way
of life, man's handling of resources
has been a failure.
Most of the
damage wrought by him in this
connection, is permanent. The malpractices which have been responsible for it still continue implying
thereby that man has not yet become
wise in matters of resource utilization.
In our country, the story of misuse is w r i t large in deforested areas,
wasteful cultivation on hills, increasing Hoods, widening and deepening of gullies, increasing aridity,
and declining faunal forms which
are ultimately endangering the very
basis of human life. During recent
years, we witness wide-spread and
Indiscriminate d e f o r e s t a t i o n in
forest areas, and as a consequence
of zamindari abolition, indiscriminate p l o u g h i n g o f village
forests and pastures and cutting of
trees for fuel. Recent surveys reveal
that in many villages, pasture lands
have almost disappeared, and lovely
spots in the countryside are denuded, presenting now a barren and
wasted appearance. Another misuse
of land, particularly of fertile land,
is found on rural urban fringes,
whore large numbers of enormous
brick kilns spoil not only the ground
on which they
exist, but also a
considerable proportion of the surrounding cultivated lands.
The most alarming features in
the landuse pattern are presented by
accelerated erosion, particularly in
the Jamna-Chambal tract, and the
growing aridity in the western portion of the Ganges Valley, popularly
termed as the extension or invasion
of the desert. This sounds a note
of warning against any further
misuse of land resources, and on the
' The study of human and cattle
population and the food situation
shows that there is a decrease in
the total number of cattle, buffaloes,
horses, ponies and sheep and goats,
the superior type and an increase In
pigs, poultry, and
camels, whose
maintenance Is cheap and less competitive with that of man. A still
more interesting fact is that the
thickly populated parts which are
deficit in food supply mostly coincide with parts of decreasing bovine
population and the cattle population
is increasing mostly in parts which
are surplus In food supply.
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positive side it calls for a highly
imaginative policy of resource conservation. Let us be wise before the
history of the Indus Valley Civilization begins to repeat itself.

Balanced Ecological Complex
It is worthwhile to appreciate that
there are limits to man's encroachment on land for cultivation. A g r i culture can prosper only as part of
a balanced resource
system. The
unity, balance and harmony of the
ecological complex must be understood and appreciated. A n y particular genus of life is created, consolidated and maintained through
.subtle, complex and mainfold relationships between the human community on the one hand and the
regional complex on the other. The
history of civilizations shows that
they survived and flourished so lolig
as man worked in harmony w i t h his
e n v i r o nm e n t a 1 milieu. On the
other hand, the price which man
has paid for creating a disequilibrium in the resource system is
rather heavy.
The most eloquent
testimony is furnished by the remains of the ancient civilizations of
Egypt, Greece,
Babylon, Rome,
India, China and other culture areas
of the world.
In the past, when population was
small and land relatively in plenty,
the solution to the problem of growing population was found through
the exploitation of new areas. At
the time, sociological speculations
treated man in a deterministic
fashion; his efforts were regarded as
extraneous forces rather than phases of change in the ecological complex. Social progress was explained
in terms of control over nature. But,
now, new areas are not so numerous,
nor are those which exist, freely
available. The land-man relationship has changed; as a result, man
has conic to be considered as a part
and parcel of those interwoven relationships by which the regional
balance is maintained, refined, shifted or broken. It is recognized now
that the pattern of life evolves as
a complex whole; social progress is
interpreted in terms of adaptations
to the geographical milieu. Life can
be sustained and progress can be
maintained only so long as the
ecological balance is maintained. The
central idea in planning agricultural
production, therefore, must be to reconcile the needs of an alround expansion of production w i t h optimum
land-use so as to maintain the
balance and harmony of the ecological complex.
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