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In this work, we developed and analyzed a model to estimate the net radiation flux density of the cereal plant apex in the early stages of growth, Rn. The apex is simulated by a vertical cylinder partially covered by vegetation. The model presented separates direct and diffuse components, and for each component it separates between the photosynthetically active radiation (PAR) and near infrared radiation (NIR). Thus, the net short waves radiation can be divided into eight terms, direct and diffuse radiation reaching directly the apex surface (after and without transmission by leaves), and direct and diffuse radiation arriving at the apex surface after reflecting by the soil surface (after and without transmission by leaves). For the long wave radiation, the soil surface temperature was calculated from the energy balance method. 

In the sensitivity analysis of the model, the parameters used are: leaf area index LAI, mean leaf inclinations (, sun elevation h, soil albedo as, solar radiation Rs, apex albedo am, and air temperature Ta. The mean values assigned to these parameters are respectively: 0.5, 60°, 40°, 0.2, 600 W/m2, 0.3 and 28°C. The values of each parameter were varied, one at a time, while the others were maintained constant.

The results of the test showed that net radiation of the apex, Rn, is highly influenced by leaf area index. When LAI is decreased by 0.5, Rn decreased by 145.4 W/m2; the probability of the solar light interception increased with LAI, therefore, a decreasing in Rn. Regarding the meteorological conditions, the air temperature is the most important parameter (a change of (30% in mean value of Ta produces a variation of almost (55.3 W/m2 in Rn). The solar radiation Rs can be considered as the second important meteorological variable (a difference of (47.6 W/m2 in Rn is obtained for a change of (30% in Rs). Also, the sun elevation has a significant influence, net radiation of apex decreased by about 45.8 W/m2 when h increased by 30% of its mean value. The important effects of LAI, Ta, Rs and h values on model results require the use of real values or their accurate estimations.







