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Characteristics of canopy stomatal conductance in plantations of three re-vegetation tree spe-
cies and its sensitivity to environmental factors. HU Yan-ting, ZHAO Ping, NIU Jun-feng, SUN
Zhen-wei, ZHU Li-wei ( Key Laboratory of Vegetation Restoration and Management of Degraded
Ecosystems , South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, Chi-
na). -Chin. J. Appl. Ecol., 2015, 26(9) : 2623-2631.

Abstract: In plantations of three different re-vegetation tree species ( Schima superba, Acacia auri-
culaeformis and Eucalyptus citriodora) in southern China, the stem sap flow of individuals at diffe-
rent DBH classes were monitored using Granier’ s thermal dissipation probes. With synchronously-
measured meteorological data, the canopy stomatal conductance (g,) was determined and the re-
sponses of g, to environmental variables were analyzed. We found that daytime mean g_ in S. superba
forest on average was significantly higher than those of A. auriculaeformis and E. citriodora planta-
tions du-ring a year (except in March). In the three plantations, g, was positively logarithmically
correlated with photosynthetically active radiation (PAR) (P<0.001), with a higher sensitivity of
g. to PAR during wet season than that of dry season. By contrast, a negative logarithmical correla-
tion between g, and vapor pressure deficit (VPD) was observed, with a higher sensitivity of g, to
VPD during the wet season. Additionally, a higher partial correlation coefficient between g, and
VPD was observed during wet season, indicating that VPD played a more important role in regula-
ting the behavior of stomata during wet season. In general, the sensitivity of g, to VPD decreased
with the decreases of soil water content, but more manifest decreases were found in S. superba and
E. citriodora forests than in A. auriculaeformis plantation, while the descend degree in S. superba
and E. citriodora forests were equal. Overall, our results demonstrated that the native species S. su-
perba is more suitable for re-vegetation in southern China than the exotic species A. auriculaeformis
and E. citriodora.

Key words; sap flow; canopy stomatal conductance; photosynthetically active radiation; vapor
pressure deficit; soil water content.
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Fig.1 Daily variation of canopy stomatal conductance for different forest types.

Ss: 10K Schima superba; Ec: ¥riGHE Eucalyptus citriodora; Aa: KM AR Acacia auriculaeformis. T[] The same below.
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Fig.2 Seasonal difference of average canopy stomatal conduc-
tance at daytime among different forest types.
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Fig.3 Response of canopy stomatal conductance to photosynthetically active radiation (PAR) during dry and wet seasons for three

forest types.

x1 FEFIWRBBEESILSESAEEREHHNBEXES R
Table 1 Correlation analysis of canopy stomatal conductance and photosynthetically active radiation during dry and wet sea-
sons for three forest types

R 122 Wet season T2 Dry season
Forest type VPD, VPD, VPD;, VPD, VPD, VPD, VPD; VPD,
A a 0.77 0.49 0.38 0.38 0.58 0.45 0.39 0.36
S. superba b 1.65 0.68 0.84 1.30 1.14 1.05 0.99 1.09
r 0.81 0.73 0.65 0.61 0.92 0.93 0.90 0.78
KRR a 0.45 0.28 0.19 0.16 0.30 0.24 0.19 0.11
A. auriculaeformis b 0.63 0.23 0.06 0.16 0.29 0.39 0.32 0.07
r 0.82 0.77 0.60 0.43 0.83 0.94 0.92 0.66
Frtskk a 0.56 0.38 0.34 0.37 0.40 0.38 0.32 0.28
E. citriodora b 0.84 0.47 0.74 1.38 0.06 0.68 0.78 0.85
r? 0.70 0.74 0.53 0.59 0.79 0.89 0.87 0.77

VPD, .\VPD, .VPD, #l VP, /35t % VPD<1 kPa,1~1.5 kPa,1.5~2.0 kPa fl1>2.0 kPa. g, 5 PAR BITIATTHEN : g, =alnPAR-b,a F b NilidE
LM MNA TS R, r MR R B VPD,, VPD,, VPD,, VPD, represented the VPD range as follows: <1 kPa, 1-1.5 kPa, 1.5-2.0 kPa and
>2.0 kPa. The a and b were coefficients obtained by non-linear regression analysis as the following equation form: g, =axXInPAR-b, g, =aXInPAR-b. The
letter r stood for the Pearson correlation coefficient.
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Fig.4 Response of canopy stomatal conductance to vapor pressure deficit during dry and wet seasons for three forest types.

PAR, .PAR, Fll PAR, 43l{t3 PAR 54 :400~ 600,600 ~800 F1>800 wmol - m™? - s' PAR,, PAR,, PAR; denoted the following PAR range:

400-600, 600-800, >800 wmol + m™2 - 571

x2 TEFIMKEBESIISESTSKRESTRIEEXSH

Table 2 Partial correlation analysis of canopy stomatal conductance and vapor pressure deficit during dry and wet season

for three forest types

FRAY I AH 2 R 5L P {H P value A EE df
Forest type Partial correlation coefficient

I I I I 1 I
TR S. superba 0.784 0.596 <0.001 <0.001 994 1885
KMHIE A auriculaeformis 0.793 0.728 <0.001 <0.001 912 1669
¥rBERE E. citriodora 0.766 0.687 <0.001 <0.001 912 1669

1. 2 Wet season; 1 : F= Dry season.

%, 72 MK o S5 R BEF IS BL R, g %F VPD (1)
Joj 5T LR

3 PRI m (LB A 3K A3 BEAT AT T 3 A9 i B AN
—&, Y K 0.36~0.38 m® - mTP &R 0.19~
0.23 m’ « m7 B, faf R FFFEERE ARG m (853 5] T B
73% ~84% Fl 64% ~87% , KM+ EFEAK 26% ~45%.

3 i i
3.1 3 MOMRAEDEZ LT B RAE S22 e
1E.6.10 Al 1 A fiEA HHEY g 5 25 T K0t

FHIEFIATAE R (P<0.05) , F7 A8 Kz g w85 Tk i JEL.
Hd RS AL EERU N R WA 53X 28 6 i I 1 ik
AL 2 R AR g b F AR, R
S U AL L ARPE ARG T g T, 2 1
F/INE B I TR A 300 6 TR R (o) RV I - 24
(J,) M AT ARAREY H R34 g 43 50 2 K i A SR R
FPBEREE) 1.51~1.90 £ 1.10~1.29 f%, 235, ff A
MK o (ELA3 500 R R AR B A AGE R 6 1.53 110,95 1%,
H 8] 5F- 35 g, il i 1) AS — B0 L i) 5C 2R S e fif A
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Fig.5 Response of canopy stomatal conductance to vapor pressure deficit under different soil water conditions for three forest types.

X TREARK, 0, .0, F 053 BIARFE TR FI &84 0.36.,0.29 F10.24 m?® - m™ % TR MAHBFIFEHE 0, 0,71 0,43 51183 0.38.0.33.0.19
m?® - m™.PAR, \PAR, Fll PAR ;73 #1183 PAR i [l ;400 ~ 600,600 ~ 800 F1>800 pmol + m™ « s ,, 6, and 8, represented the soil water content
of 0.36, 0.29 and 0.24 m® - m™> for S. superba plantation, while they represented that of 0.38, 0.33 and 0.19 m® « m™ for E. citriodora and A. auriculae-
formis plantation. PAR, , PAR,, PAR; denoted the following PAR range: 400-600, 600-800 and >800 pmol + m™2 « s

g RTRIAREE A o A1 J SEREIEFTITE A7 530 4 A0 14 3 42, Schafer' ™ XF 3 Fl 1 i 44 it
KRR g AR R T =38 J 2 5l i ( Quercus prinus Q. velutina F1 Q. coccinea) HIHF5T .
R PI T Fr R g TR MR EZZ2 N R 6@ 8 % 7E 0~2000 wmol » m™ - s 3t fil 4
R AE AL AR ERHA A (3.79 em® - m™) g MAIEBEIRRT, 5 B2 50 K il 0 2% BE A AR ik .
INTAPEBRE(6.08 em® - m™?). LG R UL  AS TR A B g, 3R 3] AR A0 IR i 8 17 B
3 A BRI ARIEM g 78 3 FIAMREL P AN TRORK  SHREEAAERES I —E R 1 MR [F 4 Fh i
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