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SUMMARY 

In this work a method is proposed for the estimation of water needs during 
the cultivation of a crop. The method is based on renewal theory considerations, 
and its application is examined on the irrigation of spring potatoes using soil 
water negative pressure measurments. 

1. INTRODUCTION 

Irrigation with the use of tensiometers is based on the changes of the mean 
negative pressure of the soil moisture or in the changes of the negative pressure 
in a certain depth. An irrigation is applied when the soil negative pressure reaches 
a certain value. It is known that maximum yield is obtained when the soil nega
tive pressure remains at a certain level during the cultivation period. (Taylor, 
A.S. (1972), Marsh, A.W. (1961), Wittam, M.T. et al (1963). 
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In this work a method is presented for estimating the total amount of water 
needed for the irrigation of the crop from the start of the cultivation period till 
the end. The model is based upon renewal theory considerations and its appli
cation is examined on a set of date of successive irrigations of potatoes based on 
soil water negative pressure measurements. In section 2 the renewal theory model 
is developed while in section 3 the application of the model is examined. 

Previous research in this area is described in references 4,5,6,7 and others. 
In these are used simulation techniques, data based regression models and expen 
sive, complex energy - mass exchange models. 

The method proposed here is characterized for its simplicity in comparison 
to previous work. The only data it requires is the time intervals between succes
sive irrigations which can be obtained from previous cultivations. 













4. CONCLUSIONS 

In this work a renewal theory based model is examined for estimating the 
amount of water needed during the whole peroid of cultivation of spring potatoes. 
The fit of the model was found to be satisfactory as far as the mean is concer
ned. The fit of the variance was not very satisfactory. 

This may be due to the lack of a sufficient amount of data to estimate the 
variance of the number of irrigations or the assumptions implicit in the model, 
such as the incapability of the model in taking explicitly into consideration the 
rainfalls during the period of irrigation. If some of these assumptions will be re
laxed, the fit of the model may be improved. But for this, more research is nee
ded to built more detail into the model. 

The model can find useful application, since it takes into account modern 
irrigation practice in estimating the need for irrigation water. It helps as well, 
in estimating the amount of water needed that guarantees that there will be enouqh 
stock of water with a certain probability. 
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