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Table 1 Growth period, irrigation and

nitrogen amounts of maize

T ORMAS O GGKAH BB EBREMmm Eﬁﬁ%ﬁ
(kg hm™)
2015 0426 0904 8 400.0 197
2016 0420 0910 8 426.8 364
2017 0422 0910 7 368.3 342
2018 0423 0915 8 4219 342

12 ¥ERERUTERE
121 AEHAF. LELSKEREARKE

2015—2018 FE KA F N TR B T FIZ L
e 38 R N PR BEAH 5% R GUULINN3RAS o g5 P
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2.1 FMEEFEZILE
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Table 2  Statistical parameters of main environmental

factors during the experiment period

e Uihs BRME RME O CPEE RO bR
Rg/(m s 5.8 0.6 1.6 1.4 0.7
REIC 27.7 7.2 19.4 196 3.7
AR % 86.9 43 40.9 41.8 17.0
HIFNKIR R 2P 3.1 0.3 15 15 05
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Fig.1 Variation of evapotranspiration in corn field during the experiment period
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Fig.2 Monthly evapotranspiration of maize
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k3 AMAZELFBRA T 695X F K
Table 3 The partial correlation coefficient of

evapotranspiration rate and environmental factors

. , + 45 A e
G W P RN . o
Bk KEE%E S
2015 -0.07 0.54**  0.26%* 0.29%* 0.63**
2016 0.19*  0.45** 0.17* 0.12 0.73%*
2017 0.19*  0.56** -0.05 0.35** 0.78**
2018 -0.02 0.49%*  0.24%* 0.33%* 0.79%*
2015—2018  -0.01 0.53** 0.02 0.33%* 0.75**
O FoR p<0.01;  “*” R p<<0.05.
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Fig.3 Structural equation model of the influence of environmental factors on field evapotranspiration
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Table 4  Study on evapotranspiration of maize in Northwest China

b/ SV Ak Hb £ ES/NTrL 5[] W I 7 1 AR E/mm
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Evapotranspiration Variation and Attribution Analysis of Maize Field under
Typical Border Irrigation in Shiyang River Basin

ZHANG Ji*, YANG Tianyi®", YU Haichao?, LI Sien?>, WANG Yuexin®,
QIN Shujing?, GUO Hui?, WANG Chunyu?
(1. Shiyanghe River Experimental Station, China Agricultural University, Wuwei 733009, China;
2. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract: [Objective] Field evapotranspiration is the main consumption item of agricultural water. It is of great
significance to clarify the evapotranspiration amount of crops during the growth period. [Method] Based on eddy
correlation system, the evapotranspiration of maize field under typical border irrigation in northwest China was
continuously observed at Shiyanghe Experimental Station, China Agricultural University from 2015 to 2018. Based
on the partial correlation analysis and structural equation model, the relationship between evapotranspiration and
meteorological factors during the growth period was analyzed. [Result] During the experiment period, the average
evapotranspiration during the growing period of maize field under border irrigation was 524.3 mm, and the average
daily evapotranspiration was 3.5 mm/d. The daily evapotranspiration showed a single-peak trend of rising to
decreasing and reached its peak in July. Based on the analysis of the relationship between evapotranspiration and
environmental factors during the experiment period, it can be seen that the correlation between net radiation and
evapotranspiration is the largest, and the top three factors influencing the degree of environmental factors are net
radiation, temperature and saturated vapor pressure difference. Based on the structural equation model (SEM), it was
found that there was a positive correlation between leaf area index (LAI) as an intermediate variable and
evapotranspiration, and net radiation, temperature and saturated vapor pressure difference were still the three
environmental factors that had the greatest influence on evapotranspiration. [ Conclusion] This study can provide a
scientific basis for studying typical field evapotranspiration in Northwest China and understanding the impact of
environmental change on crop evapotranspiration.

Key words: Shiyang River basin; border irrigation; maize; evapotranspiration; partial correlation analysis; structural
equation mode
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