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Fract ion al the rm al units as t he base scale for estimation
of ev ap o t ransp irat ion for sorghum
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1\ BSTR ACT. An attempt has been mad,.. to determ ine a base scale for evapotru nspirario n (ET) crop ,,"'(~

tlicicnt curves based on a fract ion of therm al un its concept. A crop coeffici ent curve fo r sorghum was developed
using data obtained from 1982 through 191HI at Bellary, and then u cd 10 estimate ET for 191:HH'!9 and 1989-90.
The linear regression of estima ted ET rat es aga inst measured ET rates was performed fur both the years and were
found :- iL;nifll.:ant at I %level.

I\l'~' " ord" Crop coefficient, Mat urity. Fractional ther mal unit , Evapetrunspirat ion.

r, IntrooulOliulI

A vital pan of an irrigation management progra m
is availability of reliable est imates of crop water usc.
i.e. , the loss du o 10 evapotrans piration (ET) which
depends on clim ati c parameters such as rad iat ion
received. temperature. wind speed a nd vapour pres
sure deficit , typ; of the soil and the growth stages

of the crop. Evapotranspiration (ET) crop coefficient
curves (ratio 01 actu al crop ET to a reference crop
ET plotted I'S , a time o r crop develo pment base scale)

a re often used in est imati ng actual crop ET. T he
reference crop ET i, usually approximated from wea

thcr data.

Vario us sca les hav e been used in normalizing cro p

coe fficient, including days afte r emergence (Stegman
et al, 1977). crop growth stage (Doorenbos a nd Kassam
1979), percentage ti me fro m harv est to harvest by

CUll ing in alfalfa ( Medicago Salim L.) (Wright 1982).

per cent of t ime fro m plant ing 10 full cover and then
elapsed days aft er full cover (Wr ight an d Jensen 1978)
a nd cu mu lative refer ence ET (Hills et 01. 1983). Wr ight

(1985) sla ted that rat her than percentase t ime of

elapsed day , as a basi, fo r no rma lizing crop coeffi
cie nts. a means of relat ing crop coe fficie nts more

direct ly to crop deve lopment would be bet ter. Clas,
sifying crop development based on tem perat ure was
fou nd to be useful by Medersk i CI ul. (1973). since
temperature is the major environme nta l factor that

determines the rate of plant development (Johnson &

Tho rn ley 1985. McCl oud 1984). A method used to
evaluate the effect of temperature o n development
rate sums the da ily mean temperature a bove a base
tem perature . currently referred 10 as thermal t im e
meas ured in day -degrees (' Cd) ( Mo nteith 1984)

Medersk i et al. (197.' ). found that acc umula ted heat
unit method s based on tem peratu re were a bo ut half.
as varia ble as the cale ndar day met hod for classifying
hyb rid maturity of corn.

One majo r dr awbac k in basing a crop ccefficieru

curve on accumulated thermal unit s is th e difficu lty in
using the curve with cult ivars that have di fferen t
growth durat ions . Hatt endorf <'I at, ( 1988) and Amos

,' I al. (1989) used a fract ion of growing season concept .
based on th ermal unit s, to nc rmali ze crop coefficie nts .

The objective of thi s work was to develop such a curve
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