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Effect of Different Soil Water Potentials and Meteorological Factors on
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Abstract: Pot experiments were conducted to determine the influence of rice evapotranspiration caused by different status of soil
water potential and meteorological factors. The variation of rice evapotranspiration and the effects on yield were researched in soil
water potential controlling stage. The diurnal variation law of rice evapotranspiration in a typical day in controlling stage also was
measured. Multivariate linear models were established by stepwise regression based on the meteorological datum and the data of
evapotranspiration in a typical day under flood irrigation. The result showed that different soil water potential had a same
influence trend for rice evapotranspiration, but had a dissimilar influence trend for rice yield. Evapotranspiration intensity curve of
each treatment had a obvious peak value in a sunny day, but had no obvious rule in a cloudy day. Some meteorological factors
including global radiation intensity, relative humidity, and wind speed were kept in the stepwise regression model.
Evapotranspiration was influenced by the value of soil water potential in the same meteorological condition; global radiation
intensity, relative humidity, and wind speed were meteorological factors which played a leading role in rice evapotranspiration
under the same soil water potential.
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Table 1 Data of water control limit, yield increase rate,evapotranspiration of water controlling stage and
results from analysis of variance

Pk s 4] 254 B R Ak R 39 ET/mm X} ET/mm ET 184> %/% 7 RI% F1H
Water controlling stage Lower limit of each treatment ET of control stage ET of water control period  ET cut rate  Yield increase rate F test
73 BETT I A1(5~10kPa) 122.00 138.47 11.90 12.14 63.78%
Initial tillering stage A2(15~20kPa) 112.45 138.47 18.79 5.88
A3(25~30kPa) 104.90 138.47 24.24 -4.14
Sy BE )5 B1(30~35kPa) 46.31 56.02 17.33 5.23 4.04
Late tillering stage B2(40~45kPa) 47.43 56.02 15.33 1.34
B3(50~55kPa) 49.54 56.02 11.56 -1.45
ELGEREY C1(5~10kPa) 347.84 392.40 11.36 1.59 13.65%*
Jointing stage C2(15~20kPa) 345.63 392.40 11.92 0.03
C3(25~30kPa) 338.09 392.40 13.84 -5.56
THERTT 4E D1(5~10kPa) 162.80 188.08 13.44 7.73 6.62*
Heading stage D2(20~25kPa) 165.02 188.08 12.26 4.88
D3 (35~40kPa) 159.31 188.08 15.30 491
FLAA E1(10~15kPa) 87.21 104.53 16.57 5.35 18.79%*
Milk stage E2(25~30kPa) 85.24 104.53 18.45 6.47
E3(40~45kPa) 85.72 104.53 18.00 11.51

HEFoo=13.65, Fo=5.41 % R B3 = ik i3,
Note: F=13.65, Fyp5=5.41,* significant at 0.05, ** significant at 0.01.
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Figure 1 Diurnal variation of rice evapotranspiration intensity,evaporation intensity from water surface and
transpiration intensity of control treatment in a typical day in each growth stage
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Table 2 Regression models of transpiration, evapotranspiration, evaporation and significant analysis results

— B - TR  AmuEK
P A2 B ) _ WaE R F A3 (i I
Independent Multiple correlation Significant of
Dependent variable . Model - Degree of fitting F—test value -
variables coefficient coefficient
Tr w,d,r Tr=0.155u-0.212d+1.399r+0.563 0.907 0.822 60.07%* *
ET w,h,r ET=0.231u-0.702h+1.95r+0.602 0.941 0.885 100.06%* ok
E w,h,r E=0.102u-0.373h+0.585r+0.236 0.944 0.89 105.4 1% ok

ik b @=0.05 KF T B, N a=0.01 KT B35 B & AR B8  Tr-mm-h™', ET=-mm-h™,E-mm-h™,u~m-s™,d-kPa ,h—% ,r—kW -m2,
Note: *significant when a=0.05,** significant when a= 0.01, the unit of the variable for the model were as follow : Tr-mm-h~', ET-mm-h", E-mm-h™',

u—m-s~,d-kPa,h—%,r—kW -m,
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Figure 2 Changes of mean daily evapotranspiration, transpiration and evaporation of control in each growth stage
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