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Intercropping for Increased and More Stable Agricultural
Production in the Semi-Arid Tropics

B. A. Krantz, S. M. Virmani, Sardar Singh, and M. R. Rao

Farming Systems Research Program, International Crops Research Institute for the
Semi-Arid Tropics, Hyderabad, India

In the semi-arid tropics with non-
mechanized harvesting, intercropping is
possible and usually highly desirable;
however, there is a dearth of basic
agronomic and physiological information
on the interaction of two or more species
in intercropping systems. Likewise, the
agronomists have failed to encourage
breeders to develop genotypes that
would be especially adapted to various
intercropping situations.

There is a vast potential for improved
conservation and utilization of natural
resources by intercropping and many
avenues for research to capitalize on this
potential. As much as 50 or even 100%
increases in yield from alternate-row
cerealpigeon pea intercropping systems
over that of "shared" cropping systems
have been obtained in experiments at
ICRISAT.

Proposals for a systems analytic
method have been made for estimating
available water for crops over the grow-
ing season using climatological, water
balance techniques. Such an estimate for
a given soilclimate situation, when
compared with the water demand of
crops or their varieties at different
phenologic stages, gives a reasonable
first approximation, regarding their
suitability in a given situation.
Hyderabad has been taken as an example
and some fitting of crops of various
durations and characteristics have been
shown for three simulated soils having
50, 150, and 300 mm available water
storage capacities in the root profile. The
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studies showed that a short-duration
crop of pearl millet intercropped with a
long-duration indeterminate crop of
130-150-day castor would suit a low-
water availability situation. In the case of
medium-water availability soil situations,
a medium 90-100-day crop intercropped
with a 130-150-day crop of pigeon pea
would suit. Similarly, in the case of
high-water storage soil situations, a
100-day maize crop intercropped with
150-180-day pigeon pea would suit best.
The technique that yields a quantification
of soilclimate situation for assumed
water environment for crop growth is
amenable to computer analysis. With this
type of model, it should be possible to
quantify the natural resources for any
given region and be better able to match
cropping systems to the resources availa-
ble.

Possible approaches are also given to
the development of the needed basic
agronomic and physiological information
of various crops species and genotypes
for optimizing intercropping patterns. By
using computer simulation techniques on
cropping systems information and rain-
fall and soil data, it should be possible to
match alternative cropping systems for
optimum utilization of the present or the
potentially improved natural resources of
a given area. This initial sorting should
greatly reduce the number of crops and
cropping combinations that need to be
investigated to evolve alternate improved
and economically viable farming systems
for any given region.


