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ABSTRACT. The paper develops a conceptual model of crop production system in ra infed areas
with an objective to develop appropriate package of practices for maximising production. The model
visualises the arable land as a water storage element from which water is depleted over time due to
its utilization in crop growth and is replenished by rains. If the rains arc scant the water reservoir in
the soil is unable to support the crops. The paper proposes how to seek the best crop yields under
moisture conditions sometimes unfavourable to them in varying .degrees. The model comprises five
dements besides the natural input in terms of seasonal rains and designed strategies involving rate of
fertilizer application. choice of harvest time, cultural practices and possible irrigation th rough stored
ruin water. The five clements of the system are: (i) a region under cultivation. (ii) soil sub-system.
(iii) kharif )oil crop sub-system, (Iv) rabi soil-crop sub-system. and ( v) reservo ir for run-orr water from
rains. The outputs of the system are crop yields and the crop wastes both of which an: usable and
have a value. With the known system characteristics. strategies for optimizing the crop yields can be
designed using the system model proposed in this paper .

1. Introduction

Plant growth and the subsequent crop yield have a
st rong functional relationship with the availability of
water in the root zone of the plant. Persistent water

deficiency in the soil causes moisture stress which in

hibits plant growth and if allowed to exceed a certain

level results in ir recoverab le damage to crop yield .
Soil water sta tus in the root zone of the plant affects
the plant water status on which depend the metabolic

and ph ysiological functions of the plant. The wate r
applied to soil as irrigation or rain is taken up by the
plant to meet the evaporatios demand of the atmos

phere. Soil water, therefore, functions as an important

control variable in the crop production process. It is

because of th is reason that massive effort to bri ng
more and more cultivable land under irrigation is afoot.

Unfortunately, howe ver, there are vast areas where
on e has 10 depend only upon natural rain for raising

crops. This may be because either ground wate r ex
ploi tation is not economica l or a ca nal networ k for
surface irrigation does not exist or both. Such areas
will continue to be under rainfed framing. If the

rains in these area s are plen tiful and well di stri buted
during monsoon and the soil has good water storage
capacity kharif crops ca n be raised snccessfully.
Also, the residual soil moisture after the kharif harvest
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