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ABSTRACT 

A time-based concept which provides a quantitative 

means for estimating the plant water stress imposed on 

a crop during its growing season to provide a criterion 

for characterising the need for irrigation is 

presented, based on the stress -Day Index (SDI) 

concept. Wheat (Triticum aestivum L.) was used as the 

experimental crop, at the Ahmadu Bello University Farm 

during the 1991/92 irrigation season. 

The Time-based concept was evaluated by comparing; 

(1) estimates of plant-based plant water deficits 

corresponding to specified time intervals at different 

crop growth stages; (2) the values of water used 

efficiencies from the time-based concept for irrigation 

scheduling with results obtained from a conventional 

irrigation scheduling approach; and (3) Estimating the 

Correlation Coefficient between seasonal crop water 

stress and grain yield from the time-based concept. 

The results indicated that the time-based form of 

characterising plant water deficit is less effective 

with regards to the definition of crop susceptibilities 

to water deficits as a function of the timing of 

occurance of the deficit. However, using the time-based 

concept for irrigation scheduling, an increase of 20.5 

per cent in water use efficincy was obtained over that 

of the conventional approach to irrigation scheduling. 
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of SS/St over the sampling period as a function of 

depth (Z) can be determined from measurements of soil 

moisture changes in the soil profile, and P from 

measurements of the depth of rainfall and irrigation. 

The various techniques that could be used for the 

measurement of soil moisture depletion are extensively 

discussed by Holmes et al (1967). However, the neutron 

moisture meter usually is the most preferred over the 

others since water volume fractions are determined 

directly, larger volumes of soil usually are sampled 

and the same volume is measured repeatedly (Tanner, 

1967). 

The water balance method described here is 

probably most useful in situations where qd is 

negligible so that evapotranspiration is the only 

depletion mechanism of the moisture content of the soil 

profile. Otherwise, before the equation can be applied 

in practice, qd must be estimated or measured. 

2 The Combination Method 

It is generally accepted that the combination 

method, often referred to as the Penman method, offers 

the best means of integrating the various agricultural 

meteorological observations into an estimate of 

potential evapotranspiration (ETp). In this method, 

the evaporation from an open water surface is 

calculated from the combined heat balance and 

aerodynamic equations, utilizing measurements of air 
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