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ABSTRACf. Solar energy components at different phenophases of colton (Goss)'pium lu'rslIllIm) and
sa fflower (Cllnlumll.~ (i"clo";".,; crops were measured. The percentage of different components are calculated.
Solar energy util isation component is found maximum during flowering stage in cotton and during seed selling
stage in satffower. The albedo isconstant till the flowering stage and gradually increases reaching a maximum at
the boll develop men t stage and later decreases gradually in the cotton crop. In the case of safffower, the albedo
gra dually increases till the seed sett ing stage i'\at tained and decreases. The transmitted component fir-a decreases
andthen increases in both thecrops.
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l. Introduction

Solar en ergy is a major factor con trolling the ag ricul­
tural producnv ity. It is the so urce of c:,ergy f~r growth.
evaporation and env"on!"c~tal heating. 1 he ab~r­
ptioo or uti lisation of the Ircld en ~ sc lar energy' IS mainly
de pendir g on chlorophyll efficiency atd density of
stomata o n the leaf of the crop and the leaf area index
of the cro p. T he interaction of sola r energy and it,
componen ts over di fferent field crops has been studied
by several scientist, like Monteith and Szeicz (1961).
Sta nhill et 01. (1966), Fritschem ( 1967). Campbell
et 01. ( 1981), Andre anc Viswan athan (1983) and
Rajegowda and Ra tnam ( 1987). Only Fritschen has
stud ied net and solar rad iation over cotton and ether
irrigated crops, Here we have attempted to study the
dist r ibution of d ifferent co mponents of solar energy
d uring di fferer t phenophascs of co tton and S3m"W~r

crops.

2, 1\f111l'rlat and method s

Th e rad iation o bserva tions were mad e using a
pyranometer (National instrume nts, Ca lcutt a, India)
in the expcrimc.ual field of Coll ege of Agricul ture,
Dharwad , India. Colton variety , Laxrni (GOUypilll ll
hirsu/lll1l) was sown on 20 August 1984 in plot s " I'
size 4 .8 m X 2.7 m with a spaci ng ofW"m X 30 cm .
The sa fflo wer iCarth anus tinctoriuss of var iety A-300.
was sown on 5 November 1984 in a plot size 1 . 5 m X
2.5 m with a spacing of 60 cm X30 ern, All normal
cultivation practices were followed with required

irr igation s, recommended do se of fertili zers like 2000­
2500 kg compost and 15 kg N, 10-20 kg P. O. and IOkg
K,O per acre were applied , 15-20 days before sowing.
Plant protection chemical s were also sprayed in equal
three instalments and fields were kept free from weeds.
Th e o bserva tions were made at fortnight ly interva ls
sta rting from 52nd day and 61st d ay after sowing fo r
cotton and safflower respectivel y. Measuremei.ts c ould
not be made before as there was no sufficient vegetative
gro wth c f the n aps.

The inco ming and the reflected sola r rad iat ion s were
meas ured a t a n heigbt of one metre above the canopy
at all stages of the crops. The transmitted co mponent
below the ca nop y was measured keeping the pyrano­
meter on the ground at the cen tre of the plot. By
~ed ul'lir.g t he reflected and transmitted eompor.ents
from the inciden t sola r energy, the solar energy util ised
by the crop for its growth in d ifferent stages is co mputed.
T hese measurements were made between 0800 1ST
and 1700 1ST. Th e percentage o f d iffere nt rad iation
components were also com puted .

3. Results and discussion

3. 1. Cotton

As the leaf area increa ses slowly the observations
were sta rted from toe vegetative phase. During the
vegetative phase four observations were recorded
on 52nd, 67th , Blst and 96th day after sowing. In the
floweri ng stage two observations wer e reco rded on
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