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Comparative Studies on Transpiration Characteristics of
Vitex negundo at Different Geomorphological
Positions at Guilin Karst Experimental Site

LI Wei, WU Geng, YU Long-Jiang* , LIU Yan, XIA Kun, LI Mao-Teng
(College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Transpiration characteristics of Vitex negundo at different geomorphological positions ( depression,
slope, saddle) at Guilin Karst Experimental Site were studied. The results showed that there were
differences in daily variation of transpiration rate of V. negundo growing in different geomorphological
positions. The transpiration rate at saddle displayed one-peak pattern, which reached peak value at about
12:30, and did not appear obvious noon depression phenomena. Although the transpiration rates at
depression and slope displayed two-peak pattern, it was truly attributed to noon depression phenomena at
slope, while at depression, it was related to the instantaneous decreasing of light intensity. The average
daily transpiration rates were in sequence as saddle > depression > slope. The differences in transpiration
rate of V. negundo among different geomorphological positions related to the differences in hydrothermal
conditions, the thickness of soil layer, and the time length of accepting sunlight. Stepwise regression
analysis and best subsets regression analysis between transpiration rate of V. negundo and its influence
factors were made, and the results indicated that the dominant factors to affect transpiration rate of
V. negundo were stomatal conductance, air relative humidity and leaf temperature. The influence of stomatal
conductance was the greatest,and the influencing extent varied with the geomorphological positions.
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Fig. 1 Daily variation of transpiration rate of V. negundo
at different geomorphological positions
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Fig.2 The correlation between transpiration rate of V. negundo and air temperature, air relative humidity,
stomatal conductance, light intensity and leaf temperature
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Table 1 Anova of regression equation between transpiration
rate of V. negundo and influencing factors

Wik
R BEE FHM FlE  pM

Source i f;ﬁ,:ﬁ d:&%m F value p value
Rﬁﬁ%m, 5  38.6746 7.7349 139.65 0.000
Rﬂﬁ&fm 51  2.8248 0.0554

%u,rnf 56  41.4994

BEZEL PSSR (K 2), LR MR
AERRNEIRRFRESARE RSHENEE . H
HRES. RERRTFROSFERGERI) MR
SABE KA HEBEX 3 MR, H
HAAXARBEF T AE3] 0.929, TR 4 122
BSAZEKEHEXRABHF I HNERR
0.930 B 0.932, AT L, g AR ER KN EEH
TRSARE RSHEEENHERE. 25 H
PSRBT R ERAER

43 35 HE 3 BRI O 3 A R AR R AL 3
SRS R R SR B F 1T £ Tk BB,

BIAEEGTERHN
T, g =0. 00989 R, +0.587 L, —0.332 R, -0.0423 R, -
0.000008 P - 4. 98
T, g =0.0112 R, +0.616 L, -0.509 R, - 0. 0445 R, -
0.000004 P - 0. 426
T, gq =0.0135 R, +0.215 L, -0.015 R, -0.0091 R, -
0. 000001 P - 5. 47

%2 ANEBEEXWRTFRIERAFTER
Table 2 Stepwise regression analysis of influencing factors
of transpiration rate of V. negundo

WE B Step
Item 1 7 3
Constant -2.859 -3.933 -1.937
L, 0.1579 0.1637 0.1427
t value 9.28 12.58 18.65
p value 0.000 0. 000 0. 000
R, 0.00672 0.01145
t value 6.36 15.36
p value 0.000 0.000
R, -0.0356
t value -10.69
p value 0. 000
Standard deviation 0.542 0.414 0.235
R square 0.610 0.777 0.929
Adjusted R square 0.603 0.769 0.925
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Table 3 Best subsets regression analysis of transpiration

rate of V. negundo

ra Adj

Variable B®d  R.oq CP S
0.610 0.603 239.1 0.542 X
0.601 0.594 245.8 0.549 X

R, R, R. P L,

1

1

2 0.781 0.773 113.0 0.410 X X

2 0.777 0.769 116.0 0.414 X X

3 0.929 0.925 3.9 0.235 X X X

3 0.922 0.918 9.4 0.47 X X X

4 0.931 0.925 5.0 0.235 X X X X

4 0.930 0.924 5.8 0.237 X X X X

5 0.932 0.925 6.0 0.235 X X X X X
Notes:R-sq: R Square; Adj R-sq: Adjusted R Square; C-p:Process

capability index; S:Standard deviation. X represents signifi-
cant influence.
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