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ABSTRACT. Hourly radiation balance, at three phenophases of cowpea (Vigna unguiculata (L. Walp)
crop wasstudied at Dharwad (15°26' N, 7SQ 06' E, 678m'a.s.1.) in India. On dailybasis, theradiation utilized was
maximum at the seed-setting and maturity stage. followed by the flowering and harvesting stages. On hourly
basis, the percentage of radiation utilized was found to be maximum during the morning and the evening
andminimum in the noon.

I. Introduction

Several scientists studied the solar radiation over
field crops [Monteith and Szeicz 1961 , Fri tschen 1967,
Ling & Robertson 1982, Pereira et 01. 1982 and Andre
& Viswanatham 1983]. In India Subrahmanyam and
Ratnam (1969), Murthy & Rao (1982) and Kumar (1985)
carried out studies on this field.

2. MAlerla l and method.

The radiation observations were made by using a
pyranomelcr (National Instruments, Calcutta , India).
The output was measured on a millivoltmeter and energy
in 'cal/cms/min was obtained by multiplying with the
factory supplied by the firm. The cowpea was sown on
18 Feb 1985 ina plot sizcof2.5 X 2.5 m with a spacing of
40 X 10ern. The observations were made at fortnightly
interval on hourly basis from 0800 1ST to 1700 1ST at
flowering seed-setting and maturit y and the harvesting
stages. As the leaf area developed slowly during the
vegetative phase, the radi~tion observat ions w.e~ started
at flowering stage. The incoming solar radiation, the
cellected solar radiation from the crop and the solar
radiation at the ground level of the crop were measured.
'The first two compone nts were measured at a height ~f I
metre above the canopy ~t the centre of the plot, k'7'p!ng
the pyranometer on an Iron stand, The solar radiation
utilized hy the crop was obtained by subtracting the
radiation reflected and transmitted from tlte incident
radiation. The percentage of different radiation compo
.nents were also computed. Total radiation of different
.components between 08()() and 17()() 1ST was obtained
for different stages.

3. Results and dls<usslon

3 .1. Incident, reflected, transmitted and utilized solar
radiation

The values of different components of solar radiation
in cal/cm'/min were plotted against the time (in 1ST), for
tile tbree days of observation at fortnightly interval.
The date ofobservation, s~age and height of the crop arc
also shown 10 FIg. I. As It was summer, large quantity
of radiation wa;s i.ncident.at the top of the canopy. There
ISno muclt varIatIon.at different periods of study, On the
first day of observation , tlte maximum incoming radiat
Ion I~ observed at 1400 1ST instead of noon due to
cloud mess, On the remaining two days the curve is
nearly. bell-shaped. The maximum incoming solar
radiation was around 1.3 cal/cms/min , SUbralunanyam
,,:nd Ra!nam (1969) also reported that the hourly varia
It?n of mcoming solar radiation followed a bell-sb.1pe
WIth a pea~ at n~on of around 1.2 cal/cms/min at
Anakapalle In December.

The. reflected radiation is more at the seed-setting and
matu,nty stage compared to the other two stages, because
of higher reflectivity by beans, matured foliage and
relatively less internal water content at maturity and
10", chlorophyll content. However, the difference is
small.

The transmitted energy is large at the harvesting stage
on account of dry and matured foliage. It is the least in
the middle stage.

Theeaergy utilised is.maximum at the seed-setting and
ma.turlty stag~ and muumum at the harvesting stage,
which are active growth and senescence stages respect;'
vely.
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