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Effect of soil moisture on water requirement rule and water use
efficiency of cucumber in greenhouse

HE Hua, DU She-ni, LIANG Yin-li,ZHANG Cheng-e
(Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Northwest Sci-Tech

University of Agriculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: In a greenhouse, the experiment was conducted on the effect of different soil moistures on the Ts,
biomass and WUE of cucumber during 4 stages: florescent stage, early-fruit stage, fruit stage and late-fruit
stage. And the best soil moisture arrangement was gained through the rules of cucumberps need for water.
The results shows: (1) the rules of cucumberp requirement for water were generally as follow: fewer water
were needed during florescent stage, early-fruit stage and late-fruit stage while the greatest water was
needed during fruit stage, whichp Ts reached 3.977 mm/d; (2) the average Ts during florescence was 0.
544 mm/ d, and the soil moisture of 80% 90% field water capacity was not only beneficial for water use
but also improved the reasonable distribution of dry matter between roots and shoots; ( 3) the Ts greatly
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increased in early-fruit stage, which arrived 1. 956 mm/d averagely, and the soil moisture of 80% 90%
field water capacity was suitable to the information and growth of fruits; (4) Ts in fruit stage reached the
climax, which increased to 3. 83 mm/d averagely, and the highest yield was gained when soil moisture was
90% 100% field water capacity, also highest WUE was realized in the same soil moisture; (5) the soil
moisture of 70% 80% field water capacity could satisfy the need of the growth of cucumber in late-fruit
stage; (6) it could not only gain the highest yield but also the highest WUE when soil moisture was 80%
90% field water capacity in florescent stage, 80% 90% field water capacity in early-fruit stage, 90%
100% field water capacity in fruit stage and 70% 80% field water capacity in late-fruit stage, which real-
ized the agreement of high yield and economically efficient water use.
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Table 1 The treatment of pot experiment on cucumber in greenhouse
Soil moisture( % )
Treatment . . .
Florescent stage Early-fruit stage Fruit stage L ate-fruit stage
1 70 80 70 80 70 80 70 80
2 70 80 80 90 80 90 80 90
3 70 80 90 100 90 100 90 100
4 80 90 70 80 80 90 90 100
5 80 90 80 90 90 100 70 80
6 80 90 90 100 70 80 80 90
7 90 100 70 80 90 100 80 90
8 90 100 80 90 70 80 90 100
9 90 100 90 100 80 90 70 80
b 4 b

(transpiration, Ts)
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Fig. 1 The Ts rate change with the growth of cucumber
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