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Study of heat, moisture and carbon dioxide transfer in the «soil – plant – surface air» system is 

necessary for the solution of crop management problems and for the crop productivity prediction. CO2 

assimilation and transpiration are closely linked, as water vapor and carbon dioxide pass through the 

same stomatal clefts. However, the C4 plants’ water productivity (ratio of the weight of assimilated 

CO2 to the weight of water consumed in transpiration) can be twice higher than that of C3 plants. 

Field experiments were conducted with barley (C3 plant) «Leningradsky» and amaranth (C4 plant) 

«Krepysh» at the Agrophysical Institute test plots for the study of the differences in CO2 assimilation 

and transpiration. Environmental parameters (air temperature and humidity, wind speed, vegetation 

surface temperature and net radiation) were measured synchronously to calculate the transpiration. 

The measurements were made using Automated Mobile Field Agrometeorological Complex 

(AMFAC). Carbon accumulation in the crops leaves was determined using the wet combustion 

method. Stomatal resistance of barley and amaranth was calculated depending on vegetation 

temperature. The results of the experiment showed that under identical weather conditions and similar 

soil moisture transpiration of amaranth flows at a constant rate, while barley transpiration decreased 

over time. However, the ratio of water consumption to carbon accumulation in amaranth was lower 

than in barley. The presented method of field experiment allows verifying the «photosynthesis – 

transpiration» model. The presented method allows to verify the model of «photosynthesis – 

transpiration», which is necessary for complex research and crop development diagnostics. 
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