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Calculation and application of transpiration efficiency of rainfed spring
wheat in semi-arid area
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Abstract: Compared with the study of transpiration efficiency at crop leaf level, the transpiration efficiency at crop
yield level is often neglected because the population transpiration is difficult to measure directly. In this study, according to
the relationship between wheat transpiration efficiency and free water surface evaporation at the yield level given in the liter-
ature, the relationship between spring wheat yield and water consumption in the semi-arid area of the western end of the Lo-
ess Plateau was established based on the literature data, field experiment observation data and barrel planting experiment
observation data. The transpiration efficiency of spring wheat in this area from 1987 to 2011 was calculated, and the change

of water use efficiency of spring wheat in this area was

S B 88 :2022-10-25 simulated. The results showed that there was a significant
ESTHE . BK HREEIE ST H (42005097 .42175192) ; Hili 4 A linear relationship between water consumption and yield of
G @ NATH (2122rczx-F A4 51-02) rainfed spring wheat in semi-arid area (P<0.01), which
EZEB AN X 10(1999-) , B HikeE v, m - 0F 58 4= BF 5% J7 1) was not affected by climatic conditions, water supply status
i 434 . (E-mail ) gauliujiang@ 163.com and wheat varieties. The average transpiration efficiency of

BIRAEE : 43, (E-mail) cailq@ gsau. edu. on; B A4, (E-mail) spring wheat was 16. 301 kg/(hm® - mm) , and the aver-

#n0622@ 163.com age soil water evaporation was 156 mm. The annual tran-
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spiration efficiency of spring wheat was calculated based on the free water surface evaporation. The relationship between e-

vapotranspiration and measured yield was consistent with the relationship between water consumption and yield recorded in

the literature, indicating that the transpiration efficiency was conservative in the same crop in different regions. At the same

time, according to the relationship between the ratio of intercellular carbon dioxide concentration to atmospheric carbon di-

oxide concentration and the average vapor pressure deficit during the growth period, the existing research formula was re-

vised to simulate the water use efficiency of spring wheat in the study area. The results of this study can provide a reference

for the improvement of spring wheat yield and the efficient utilization of water resources in semi-arid rainfed areas.
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Fig.1 Interannual variation of transpiration efficiency ( TE) and its correlation with vapor pressure deficit ( VPD)
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Fig.2 Relationship between water consumption and spring wheat yield
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Fig.5 Relationship between the ratio of intercellular carbon di-
oxide concentration to atmospheric carbon dioxide con-

centration and vapor pressure deficit
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water use efficiency
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