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Energy balance evaluation in Bengal gram (C icer
arietinum L.) grown in a su b-humid climate
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ABSTRACT. Results of an experiment co nducted al the Central Agromet Observatory o n gram Cf\)P
during 1990-1991 winter cropseason, to investigaterelativecontributionof energy balance parameters, arc presented
in the study.

The- analysis revealed that latentheatis the major sourceof dissipation of net radiative energy till early maturity
stage. After crop attains maturity, sensible heat predominates over other componen ts.
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J. Introduction

G rowth, devel opment a nd yield of field crops are
largely governed by t he co mplex interaction between the
energy and water balan ce in the crops' immed iate envi­
ronment. A large fract ion of the solar energy received
o n a cropped area is used in the eva pora tio n from plants,
heating the soil and the adjacent ai r, a nd in plant meta ­
bo lism.

In order to study water use pattern of the pla nt in
relatio n to its phy siological age, the distribut ion of
energy incident upo n the surface must be con sidered
a nd well understood. Th e major co mponents of this
energy are the latent heat (LE) and the sensible heat (H)
a nd t hese, a longwith the so il hea t nu x (G) determine
ph ysio logical an d a nato mica l aspects of the plant.
Magnitude of the se compo nents visually affect ph ysic ­
logical process of plant s, A prior knowledge of these
parameters in the boundary layer is useful for under­
standi ng process of crop growth, for water management
application, development of water balance models,
asses sment of type, stale a nd sta tus of crop through reo
mole sensing etc . Ku mar (1985) studied effect of incident
shortwave radiation, net radiation and temperature on
finger millet. Hourly values of incident , reflected, tr ans­
mitt ed and utilised solar radia tio n for cowpea were
studied by Rajegowda and Ratnam ( 1987). Radiatio n
bal ance components in sum mer rnoong was recen tly
studied by Surender Singh et al. (1991).

Not much work a ppears 10 have been done in India on
the energy balance of Bengal gram as affected by surface
climatic conditions.
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The purpose of the study is 10 investigate, evalua te
and discuss the size of eac h term of the energy b..lance
for the en tire cycle of gram. •

Th e energy bala nce for a unit horizontal vegeta ted
surface area at a height z in the cro p can be written as:

R,, = LE +-H -f-G -f-P + J ,M ( I)

where, R; is the net dow nward rad iation flux at level z,
LE the latent heat nux (L is the latent heat and E is the
amount of water eva po rated ), H is the sensible heal nux,
Gis the nu x of heal into the soil at a dept h z' below
th~ surface, P represe nt energ y used in photosy nthesis,
J IS t he rate of sto rage of sensible heat in the soi l.
cro p-air qu a ntu m between z a nd z' a nd M, the
miscellane ous exchanges not accounted by any of the
above co mpo nents.

.Rn , is positive when directed to wards atmos phere­
SOI l interface and the rest of the terms are positive
when directed away from the soi l surface.

Th e sum of P. J and !of is usua lly sma ller than the
experimenta l error involved in the measurement of the
major co mpo nents and hence , can be neglected.

Eqn . (I ) thu s gets reduced 10 :

R,, = LE + H -f- G

3. The eXlWrh'.entat dctal l

The experiment was co nducted 10 evalua te the above
co mponents of energy fo r the entire cycle of gram at








