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ABSTRACr. Lysimeter data, especially for sorghum and millet have been a nalysed to know the water
consumption at various growth phases. Results are compared with the pan evaporation for ready reference
to estimate water requirement of these crops. The study reveals that the ratio of actual evapotranspiration
and pan evaporation at different growth phases varies from .49 to .71 and from .56 to .72 for sorghum and
millet respectively. These ratios in a few individual wceks, especially in the vegetative phase exceed one. Water
used by sorghum and millet during the whole life span is. on an average. 61 and 66 per cent of pan evaporation
respectively.

I. Introduction

Water is a limiting facto r of agricultural production
especially in the semi-arid tropics of the world . Wa ter
is lost from fields as transpiration through plan ts and as
evapo ra tion from the soi l surface in between the plants.
T his combined loss is called evapotransp iration (ET).
T he amo unt of evapot ranspi rat ion loss for a given cro p
depends on climatic parameters such as radia tio n receiv
ed , tempe rature. wind speed and vapour pressure deli
cits, type of so il and growth stage of the crop. Actua l
water loss from land surface is strongly influenced by
the supply of moisture in the roo t zone (Denmcad
a nd Shaw 1962).

Many equat ions (Thomthwaite 1948; Penman 1956 ;
Papadakis 1975 ; Doorenbos and Pruitt 1975; Kanemasu
et aJ 1976: Mu kammal and Neumann 1977) have been
developed and used for various purposes. But these
equations give the potential evapotranspiration ra te.
In natural environment crops are subjected to some
moisture stress during thei r growing season. Therefo re,
the po tential evapotranspi ra tion is no t a good estimate
of actual water loss from natural vegetation or of the
water which is utilised by a crop. Actual amount of
water used by field crops a t their various growth stages
can only be known from di rect measurement. Out of

the known methods for measurement of evapotranspira
tion. use of Iysimete r is the best and the most convenient
for ob taining ET data on a day to day basis.

The ai m of the present stud y is to find out the wate r
used in the different phytophases by sorghum and millet
crops grown in the various so il a nd climatic zones in
the semi-arid tropics of Ind ia. The amount of wa te r
consumed has been compared with the pan evaporatio n
(EP) so that a ready reference is ava ilable for selecting
suitable a mounts of water for irr igation sched uling and
land usc planning.

2. Description or lyslmeter

Different lysimeters a re used to know the amount of
wate r used by crops at various phenophases . Ind ia
Meteorological Department installed 35 lysirnetcrs in
different soil and climatic zones of Ind ia of which 29
are of gravimetric type. The gravimetric Iysimeter con
sists of a sensitive dormant type weighing machine of
two tonn e capacity. It is errected in the midd le of field
on a reinforced concrete foundation constructed inside
a pit of size about 3.5 m x 3.5 m X 2 m when in posit ion
the platfor m of the weighing machine will be at depth
o f about one metre from the soil surface. A steel tank
of size 1.3 m X 1.3 m x 0.9 m in which the plants are
grown is mounted on the p latform of the machine such
that its rim is in level witb the surround ing soil surface.
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