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Systematic Analysis on Water Ecological Adaptability of Crops in
Mountainous Arid Zone in the Suburb of Beijing

LI Ywyi, ZHOU Xian-long, ZHANG Hatlin, CHEN Fu
(College of Agronomy and Biotechnology, CAU, Beijing 100094, China)

Abstract: Based on the results of survey, field experimentation and model calculation, from the rainfall use
during crops growth stage, the time-sequence relationship betw een crops growth and rainfall distribution, water
supplydemand balance, water ecological adaptability index and water use efficiency. Water ecological adaptabil+
ty of crops in mountainous arid area in suburb of Beijjing was evaluated through a case study in Y anqing county.
Results showed that there were differences in rainfall use among crops, the order being: perennial alfalfa>
spring corn> spring soybean> spring millet> potato. Spring corn, spring millet and spring soybean w ere super+
or to potato and alfalfa in coupling characteristics between crop growth and rainfall distribution. Water satiety
rate and water ecological adaptability could be put in order of spring corn> spring millet> spring soybean> pota
to. T here were also differences in water use efficiency, the order being: spring corn> perennial alfalfa > spring
millet > spring soybean > potato. The study results may provide theoretic basis for drawing up the cropping sys-
tem in mountainous and arid area in the suburb of Beijing.
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Fig. 1 Rainfall distribution in Yanqing county
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Tab. 1 Coupling characteristics comparison between dryland crops growth and rainfall

Months
Crops Ttems 4 5 6 7 3 9 10 th)]e
period
(mm) Water demand - 86.4 116. 1 144.0 97.8 34.2 - 478.5
Corn (mm) Rainfall - 34.8 62.8 130.7 105.3 35.2 - 368. 8
(mm) Deficiency - 51.6 53.3 13.3  -17.5 - 1.0 - 109. 7
(%) Rainfall satiety rate - 40.3 54.1 90. 8 107.7 102.9 - 77. 1
(mm) Water demand - 52.2 108.9 144.0 87.0 23.7 - 415.8
Soybean (mm) Rainfall - 30.8 62.8 130.7 105.3 19.4 - 349.0
(mm) Deficiency - 21. 4 46. 1 13.3 -18.3 4.3 - 66. 8
(% ) Rainfall satiety rate - 59.0 57.17 90. 8 121.0 81.9 - 83.9
(mm) Water demand - 46. 4 101. 6 137. 4 70.7 21.3 - 377.5
Millet (mm) Rainfall - 30.8 62.8 130.7 105.3 24.4 - 354.0
(mm) Deficiency - 15.6 38.8 6.7 -34.6 - 3.1 - 23.5
(%) Rainfall satiety rate - 66. 4 61.8 95.1 148.9 114.6 - 93.8
(mm) Water demand 32.6 99.8 152.4 79.1 - - - 363.9
Potato (mm) Rainfall 14.5 34.8 62.8 115.3 - - - 227. 4
(mm) Deficiency 18.1 65.0 89.6 - 36.2 - - - 136.5
(% ) Rainfall satiety rate 44.5 34.9 41.2 145.8 - - - 62.5
(mm) Water demand 103. 6 128.3 166. 2 118.2 105.2 90. 8 70.1 678. 8
Alfalfa (mm) Rainfall 17. 4 34.8 62.8 138.7 111.3 52.8 22.2 440.0
(mm) Deficiency 86.2 93.5 103.4 -20.5 -6.1 38.0 47.9 238.8
(%) Rainfall satiety rate 16. 8 27. 1 37.8 117.3 105. 8 58. 1 31.7 64. 8

2

Tab.2 Water supply demand balance of dryland crops

Grow ing stages

Crops ftems v © ® ® Whole period
(mm) Water demand 132 163. 1 145.8 37.6 478.5
Corn (mm) Water consumption 111.6 128.0 120. 1 48.4 408. 1
('mm) Deficien cy + 20.4 + 35.1 + 25.8 -10.8 + 70.4
(% ) Water satiety rate 84.5 78.5 82.3 128.7 85.3
(mm) Water demand 98.5 114.5 132.6 70.2 415.8
Soybean (mm) Water consumption 80. 8 86.7 107.7 62.6 337.8
( mm) Deficien cy +17.7 +27.8 +24.9 + 7.6 + 78.0
(% ) Water satiety rate 82.0 75.7 81.2 89.2 81.2
(mm) Water demandm 82.2 115.5 105. 4 74.3 377.4
Millet (mm) Water consumption 74.2 84.3 86. 4 65.3 310.2
('mm) Deficien cy + 8.0 + 31.2 + 19.0 + 9.0 + 67.2
(% ) Water satiety rate 90.3 73.0 82.0 87.9 82.3
(mm) Water demand 92.6 114.8 82.4 74.1 363.9
Potato (mm) Water consumption 80.6 70.2 69.2 67.6 287.6
('mm) Deficien cy + 12.0 + 44.6 + 13.2 + 6.5 + 76.3
(% ) Water satiety rate 87.0 61.1 84.0 91.2 79.0
D+ . v, ® @ — - - - .
Note: + represent the water deficit, — represent the water surplus. iv, @, @) @respectively represent the stages of sowing to shooting, shooting to

heading, heading to milking, m ik ing to mature for spring corn; the stages of sowing to shooting, shooting to budding, budding to pod setting, and pod
setting to mature for spring soybean; the stages of sowing to shooting, shooting to heading, heading to filling, and filing to mature for spring millet;
the stages of sowing to shooting, shooting to flowering, flowering to tuber setting, tuber setting to mature for potato
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Tab.3 Water use efficiency comparison of dry— land crops
2 3
Crops Zﬁfiﬂ;ﬁ:‘f Water coni:::;)t jon s({l;gliihm ) Water use eff(lflilr:v)
Corn 349.9 408. 1 7592.6 1.86
Soybean 290.6 337.8 2823. 4 0. 84
M dlet 298.3 310.2 3632.8 1.17
Potato 220.3 287.6 2399.7 0. 83
Alfalfa 419.9 452.3 7295.0 1. 61
5 kg 1 ke ;

Note: 5 kg of potato amounts to 1 kg of grain, production of alfalfa was the statistic value of dry matter
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