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ABSTRACT The efficiency with which the plants store solar energy was determined and expressed as the
product or seven factors describing the dependence of dry matter productionon la titude and season, cloudiness
and aerosol contentsof theatmosphere, on thespectral compositionof the radiation. on the quantum need of
the photochemical process, on leafarea index and IcaCarrangemcnl, on the concenuatlon of ca.rbondioxide in the
canopy and diffusion resistance of leaves. and on the fraction (Iftheassimilates used in respiration.

The potential and net dry matter productivity of different crops grown between 8 and 30" latitudes in India
shows thattheefficiencies of radiation interception. diffusion andresfiration providetheenvironmentalconstrain Is.
These~mciencies are abo influenced by the canopy architecture 0 .crops in terms of thedistribution of foliage
densities and inclination index ot foliaee densities.

I. IDlrodDClioD

Conventional estimates of efficiency in terms 01 the
amount of solar radiation incident at the ear th's surface
provide ecologists an d agron omists with a method for
compari ng plant productivity und er different systems
of land use and management in different climates.
In tera ctio n of various components of efficiencies of dry
matter production determines the growth rate which is
influenced by the physical and biological factors. There­
fore , it is very essenti al to estimate the potential dry
matter productivity of crops under limited and unlimi ted
supply of inputs to enlighten the constraints in growth
rates. Mon teith's (1972) concept of determining various
components of efficiencies bave been utilised in th is
paper.

2. Com_IS or efficiency

Monteith (1972) defined efficiency (E) with which
crops produce dry matter as the ratio of the net amount
of solar energy stored hy photosynthesis to the solar
constant integrated over the same period. This efficiency
was expressed as a prod uct of following 7 factors as :
E=Eg E. E. E. Eo Ed E,.

2.1. Thegeometricfactor (E.)

It .was defined as the ratio of the radiant energy received
outsi de the atmosphere on a plane parallel to earth
surface to the solar constant integrated over the same
penod to aecoun! f?r t~e geometry of earth with respect
to the sun. Variati on In E. values was qu ite high bet­
ween 10° and 4O"N latitudes throughout the year, how­
ever, the average value was O.2726±O.OO79 having a
small biannual oscillation (Fig. I).

2.2. Atmospheric transmission fac tor (E.)

This factor was calcula ted by the ra tio of the solar
energy received at the earth's surface on clear days and
extra terrestrial radiation on a horizontal surface. Fig. 2
sh.o,,":s lba ! attenuation ca used by the atmospheric tran s­
mISSIon with an average transmissivity over the region is
O.5949±O.4099.

2,3. The spectra! factor (F..)

The fraction of solar spectrum absorbed by the green
leaves WIll represent the spectra l efficiency. The process
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