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Presented at the RSPH Conference : « What Is the Future of Water and Public and Health? »,  

In a global context of climate change and demographic pressure, the world is facing the scarcity of water resources. This includes the optimal use of this resource in 

agriculture.  

The practice of irrigation and drainage is one of the strategies to be adopted to cope with and adapt to this threat. The determination of the crop coefficient is very im-

portant in sizing an irrigation system. Many crops in Africa, especially basic ones (cassava, millet) and other medicinal plants have not yet seen their Kc determined. 

Irrigation is the action of providing a plant with a quantity of wa-

ter that can compensate for the water deficit in the growth of 

plant.  

Requirement: specific water need of plant. 

This water need is represented by the evapotranspiration ope-

rated by the plant (ETM) 

 

 

 (1) 

ETM = plant water needs 

ET0 = Reference evapotranspiration provided by a weather sta-

tion  

Kc = Crop coefficient  
 

To determine it, we will proceed 

by an experimental way 

    (2) 

Experimental determination of Crop ETM by using water balance du-

ring crop growth 

      (3) 
 

With P = rain 

I = Irrigation, R = Runoff D = drainage, 

The plant will be fed by irrigating without rain (P = 0), hence ΔS = 0 

The system will be installed to prevent runoff (R = 0) 

So, 

     (4)  

Experimental determination of Crop ETM by using daily water 

balance during crop growth 

For water monitoring : More than two lysimeters will be used for si-

multaneous measurement of: 

• irrigation (water supply) 

• deep percolation (drainage) 

• evaporation  

Experimental determination of ET0 by installing a meteorologi-

cal station 

A complete weather station will be used to measure daily the para-

meters used in the Penman-Monteith calculation of ET0.  

These parameters are : 

• the minimum and maximum temperatures,  

• the wind speed at 2 m above the ground 

• saturation and current steam pressures 

• relative humidity 

• solar radiation.  

Fig. 1: Lysimeter 

Fig. 2: Meteorological stations 

Experimental determination of ET0 by installing a meteorologi-

cal station 

The Penman-Monteith calculation of ET0.  

 

 (5) 

 

• ET0: daily reference evapotranspiration (mm / d); 

• Rn: net radiation at the culture surface (M J / m2 / d); 

• G: heat flux exchanged with the soil (M J / m2 / d); 

• T: average daily temperature (° C); 

• u2: average daily wind speed measured at 2 meters (m / s); 

• es and ea: respectively the saturation vapor pressure and the ac-

tual air pressure at the same height (kPa); 

• Δ: slope of the saturated vapor pressure curve at temperature T 

(kPa / ° C); 

• Υ: psychrometric constant (kPa / ° C); 

• 900 coefficient for the reference crop (kg K / kJ) related to the units 

used in the distribution of variables ñ, cp and ra; 

• 0.34: wind coefficient for the reference crop (kg K / kJ) resulting 

from the ratio rs / ra  

• 0.408 inverse of ë = 2.45 MJ / kg.  

Fig. 3: Localized and sprinkling irrigation 
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