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Effects of environmental factors under shading conditions on water use efficiency of tomato leaves. LIU Xian-Zhao(Dep-
artment of Geography and Tourism, Yantai Normal College, Yantai 264025) , KANG Shao-Zhong(Institute of Agricultural
Soil and Water Engineering, Northwest Science and Technology University of Agriculture and Forestry, Yangling
712100), CJEA ,2003,11(1):23~26

Abstract Effects of all parameters influenced by the three levels of shading (0% shading, HL; 75% shading, LL; 40%
shading, ML) on water use efficiency (WUE) of tomato leaves grown in pots under well-watered conditions were investi-
gated in summer sunny midday. The results show that environmental factors influence WUE synthetically and complexly,
especially, stomatal resistance and vapor pressure difference (VPD). The stomatal resistance and the VPD increase by high
evaporation potential because strong light and high temperature at noon at HL are more greater than those at ML and LL
treatments. The increase in stomatal resistance can increase WUE, but the increase of VPD can decrease WUE. Daily vari-
ations of WUE under three shading levels show shallow “L” type, which are caused by the non-symmetry of diurnal varia-
tions of environmental factors and interaction of two mechanisms above. Compared with the non-shaded control, the aver-
age single leaf WUE of 40 % -shaded plants increases by 22.9% during the 12:00 ~ 15:00 in summer sunny day, while the
WUE for 75 % -shaded plants reduces significantly by 28.1% , showing that moderate shading can enhance WUE of tomato
leaves under sufficient water condition on summer midday.
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Tab.1 Vapor pressure difference, air temperature, leaf temperature and water use

efficiency of tomato leaves under shading conditions

L] 0%EF 0% shade 40%EEH 40% shade 5% BE 75% shade
Times SEIC HBIC AKEEP. KIHAR KE/C HEIC O KKEE/KP. KIHAR SB/C HEIT  AKKEE/K: KSHAKR
Air tempe Leal tempe- Vapor presswe % /umolmmol "' Arr tempe Leafl tempe-  Vapor pressure %/pmol>mmol ™' Air tempe Leal tempe Vapor pressure %/yumol> mmd ™!

rature rature difference Water use rature rature difference Water use rature ratre difference Water use

elficiency elficiency elficiency

8:00 27.31 27.38 1.37 5.82 26.47 25.95 1.29 6.16 25.98 25.25 1.33 5.47
9:00 28.88 29.91 2.27 4.23 27.26 27.16 1.93 5.00 27.18 25.99 1.70 5.89
10:00 29.68 30.93 2.17 4.13 28.63 28.19 1.71 4.95 28.27 27.89 1.79 4.35
11:00 32.46 34.96 2.99 4.25 27.62 25.87 1.98 3.55 29.74 26.55 2.15 2.96
12:00 32.56 34.87 3.21 3.67 31.80 30.97 2.07 4.21 31.26 30.59 2.26 2.62
13:00 33.35 36.51 4.41 3.38 31.82 30.90 3.17 3.82 31.21 29.95 2.83 2.33
14:00 34.87 37.10 3.87 2.80 34.57 33.07 3.44 3.61 32.85 32.41 3.06 2.02
15:00 36.76 38.88 4.00 2.27 35.24 33.15 3.54 3.49 32.85 32.28 3.38 1.78
16:00 33.35 32.11 3.53 2.72 32.19 31.01 2.82 3.08 31.71 30.42 2.10 1.94
17:00 32.42 31.27 3.69 2.44 30.92 28.83 . 2.74 1.34 30.62 28.60 2.97 0.61
18:00 31.34 30.81 2.12 2.86 30.80 29.50 2.15 1.32 30.61 28.82 2.06 0.65
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Fig.2 Diurnal variation of net photosynthetic rate (a), transpiration rate (b)

and water use efficiency (¢) of tomato leaves
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