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Abstract; In order to investigate the impact factors and mechanism of high water use efficiency under
water-saving irrigation technology, experiment with two irrigation treatments was carried out in rice field,
including flooding irrigation (FI) and non-flooding controlled irrigation ( NFI). In the FI rice fields, a
depth of 3 ~5 c¢m standing water was always maintained after transplantation, except during the drainage
period in later tillering and yellow maturity stages. In the NFI rice fields, the pond water was kept
between 5 mm and 25 mm during the first 7 ~ 8 d after transplantation at the regreening stage. At other
stages, irrigation was applied only to keep the soil moist and flooding was avoided; standing water up to
5 ¢m depth in NFI fields was maintained for less than 5 d just to meet the requirements for the pesticide or
fertilizer application. The relationships between stomatal regulation, environmental factors and leaf water
use efficiency were studied, meanwhile, the regression equations of leaf water use efficiency were
established, and the path analysis method was applied to analyze the impact factors. The results showed
that there was a quadratic regression equation between stomatal conductance (G,) and transpiration rate

(T.), photosynthetic rate (P,), leaf water use efficiency (LWUE) under NFI treatment, to maintain
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high LWUE, optimal stomatal conductance was 0.54 mol/(m’-s), and the peak value was appeared
earlier than that of FI treatment. There was also a quadratic regression equation between LWUE and
environmental factors, including air temperature (T,), leaf temperature (T,), leaf — air temperature
difference (AT) , air CO, concentration ( C,) and photosynthesis available radiation (P, ). While
LWUE was negatively related to intercellular CO, concentration ( C,) and positively correlated with soil
moisture ( §), the relationship between LWUE and relative humidity ( R, ) was exponential. The
T, and AT contributed 39.19% to LWUE, while the CO,
concentration factors composed of C, and C, contributed 17. 81% , the vapor factor composed of R, and 0
contributed 17.81% , and the light factor composed of P, contributed 9.01% .

temperature factors composed of T,

Furthermore, the
regression equation of LWUE was established, and the path analysis method was applied to analyze the

impact factors, as for the NFI treatment, it was found that P, G, and § may not be the main influence

2017 4

factors, the sensitive indicators affecting the LWUE were C,, T, and R,.

Key words: rice; controlled irrigation; leaf water use efficiency; influence factors; path analysis
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Effects of stomatal conductance on transpiration rate, photosynthetic rate and leaf water use efficiency (2013)



236 o ML O % R 2017 4
161 301 6,
5
~ - £
' T s
,‘: 12 o a & '—.‘c
; G 3
e = 5
% vl s
L
% = ¥
i &
0 02 04 06 08 10 S0 02 04 06 08 10 2 02 04 06 08 10
SALFE/(mol -m2-s71) SALFE/(mol -m2-s71) SALRE/(mol - m2-s")
(a) AL 3
16 - 30- ~ 6r
3
~ = 2
) g
i G £
=) =l il
g g B
£ =~ L
i +u+ 25
b i %
i <z ﬁ
#® R i
&=
‘ . P ‘ . ‘

| I
0.4 0.2

0 O‘f_’
SAFE/ (mol - m2-s7")

0.6 0.8

[l 2

0.4

LS (ol m2+)
(b) desEsb
I B AL 5 B A 2 s SR O A SR B 7K 43 ) P S8R 119 5% i (2014 4F)

Fig.2  Effects of stomatal conductance on transpiration rate,

0.6 0.8 1.0 0.2 04 0.6 0.8

SALFE/ (mol - m2-s7")

1.0

photosynthetic rate and leaf water use efficiency (2014)

F1 MASASESEBER XGEXNHRKSAANENXR
Tab.1 Relationships between stomatal conductance and transpiration rate, photosynthetic rate and leaf water use efficiency
Ay 4k B AT R? F P U AH
T, = -11.811G% +20.491G, +0.013 7 0.68 179. 66 <0.01 0.85
P P, = -27.307G> +49.317G, - 1.354 3 0.68 184. 02 <0.01 0. 90
LWUE = —6.4733G? +7.521 1G, +0.489 6 0.26 30. 13 <0.01 0.58
2013 T, = -14.518G% +22.268G, -0. 1113 0.55 128.15 <0.01 0.87
W P, = —25.845G +48.782G, -1.917 1 0.71 211. 14 <0.01 0.94
LWUE = -6.070 56> +8.0511G, +0.0139 0.36 76. 80 <0.01 0. 69
T = —18.106G? +24.299G, -0. 335 0. 65 158. 00 <0.01 0.67
i P, = —40.116G> +58.416G, - 1.796 0.72 226.38 <0.01 0.73
LWUE = -8.05G +8. 613G, +0. 595 0.27 32.17 <0.01 0. 54
2014 T, = -13.1G> +21. 426G, - 0. 066 0.69 188. 34 <0.01 0. 82
i P, = —32.273G> +54.264G, —2.323 0.73 232.70 <0.01 0.84
LWUE = -9.474G* +10. 422G, -0. 126 0. 40 85.08 <0.01 0.59
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Tab.2 Correlation coefficient matrix of leaf water use efficiency and impact factors
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T, -0.530" 0.484 ™ 0.987 ™ 1 0.478 ™ -0.455" -0.162 -0.403" -0.571" 0.302 ™
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¢, -0.299" -0.632" -0.374" -0.455" -0.624" 1 0. 468 ™ 0.306 ** 0. 082 —-0.003
C, 0. 04 -0.436 " -0.099 -0.162 -0.410"" 0.468 ™ 1 0. 400 ** -0.313 ™ -0.019
R, 0.569 ™ -0.213" -0.399" -0.403 " -0.183" 0.306 " 0. 400 ™ 1 -0.229 ™ 0.234 ™
0 0.225™ 0.024 -0.612"" -0.571" -0.007 0. 082 -0.313 ™ -0.229" 1 -0.268 ™
G, 0. 065 0.372* 0.256 ™ 0.302 ™ 0.372 ™ -0.003 -0.019 0.234 ™ -0.268 " 1
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Tab.3 Direct and indirect effects of impact factors on leaf water use efficiency
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Tab.4 Determination coefficient and contribution to R’

of impact factors on leaf water use efficiency
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