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Photosynthetic and Growth Characteristics of Different Excentrodendron
hsienmu Provenances from Karst District of Southwestern Guangxi,
China

TAN Chang-giang, OU Zhi-yang, SHEN Wen-hui’, PENG Yu-hua, ZHU Ji-yu, ZHENG Wei

(Guangxi Academy of Forestry; Guangxi Key Laboratory of Superior Timber Trees Resource Cultivation; Key Laboratory of Central South Fast-growing

Timber Cultivation, Nanning 530002, China)

Abstract: In order to selection of excellent provenance of Excentrodendron hsienmu, the monthly changes in
photosynthetic and growth characteristic were studied by using a completely random zone experiment design. The
results showed that the photosynthetic and growth characteristics of E. hsienmu had significantly differences
among different months and different provenances. The net photosynthetic rate, stomata conductance,
transpiration rate and water use efficiency (WUE) changed with the month, indicated the adaptability to climate
changes. The net photosynthetic rate, stomata conductance and transpiration rate of different provenances were the
highest in August, but low in April and December. However, the WUE were the lowest in August, and high in
April and December. The seedling height had significant positive correlation with ground diameter and net
photosynthetic rate and seedling height, as well as the net photosynthetic rate and ground diameter. The net
photosynthetic rate could be used as indicative monitoring indicators in the growth process of E. hsienmu. The
provenances of Daxin, Wuming and Long’an had high net photosynthetic rate and growth increment and low
transpiration rate during whole growing season. Therefore, the three provenances of Daxin, Wuming and Long’an
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were more suitable to introduction planting in Nanning area.
Key words: Excentrodendron hsienmu; Photosynthetic parameter; Karst mountain; Geographic variation; Growth
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Table 1 Monthly changes in net photosynthesis rate («mol m~%sY) of different Excentrodendron hsienmu provenances
FhE A Month
Provenance 4 6 8 10 12
K¥r Daxin 13.5+0.31b 13.60.23d 20.7+0.57a 18.4+0.31a 14.540.24b
M Wuming 12.8+0.17c 14.3+0.19c 19.0+0.77b 17.340.12b 15.3+0.24a
F£% Long’an 14.430.09a 15.3%0.15b 17.940.24c 17.240.11b 15.140.09a
YT Jingxi 13.5+0.16b 13.240.23e 17.740.13c 16.540.18c 13.840.26¢
JeJH Longzhou 13.1+0.15¢ 16.0+0.19a 16.240.59d 13.940.33e 13.6+0.10cd
F%5d Nonggang 12.440.23d 15.6+0.19ab 16.120.11d 14.60.16d 13.4#0.12d
[FF A F AN R 7 B R 22 7 B % (P<0.05). FE .
Data followed different letters within column indicate significant differences at 0.05 level. The same is following Tables.
% 2 AR JEIAS AL F 3 (umol m%s ) A 281k
Table 2 Monthly changes in stomatal conductance («mol m™%s%) of different Excentrodendron hsienmu provenances
TR A+ Month
Provenance 4 6 8 10 12
K¥r Daxin 0.19+0.02a 0.23+0.02c 0.28+0.03c 0.24+0.03a 0.26+0.02a
S Wuming 0.21+0.01a 0.270.02bc 0.24+0.03c 0.23+0.02a 0.26+0.02a
F£% Long’an 0.23+0.03a 0.24+0.01c 0.27+0.01c 0.21+0.02a 0.26+0.01a
YEPE Jingxi 0.21+0.05a 0.25+0.04c 0.36+0.02b 0.18+0.01b 0.21+0.01b
JeJH Longzhou 0.24+0.05a 0.310.04ab 0.42+0.01a 0.16+0.02b 0.20+0.01b
F% Nonggang 0.20+0.04a 0.33+0.02a 0.40+0.03ab 0.17+0.01b 0.20+0.01b
R 3 AN AR PN AN 2R (umol m s ) ¥ A 224k
Table 3 Monthly changes in transpiration rate (umol m2s™) of different Excentrodendron hsienmu provenances
Fpst 43 Month
Provenance 4 6 8 10 12
KB Daxin 2.17+0.05¢c 2.58+0.08¢c 5.14+0.14d 4.54+0.07a 2.0240.11e
M Wuming 2.49+0.24ab 2.68+0.53bc 5.40+0.17d 4.30+0.15a 2.50+0.05¢
%% Long’an 2.64+0.14a 2.70+0.07bc 5.34+0.19d 4.53+0.11a 2.67+0.08bc
WP Jingxi 2.61+0.05a 2.5140.08¢c 6.1340.23c 4.000.16b 2.3240.10d
JEM Longzhou 2.28+0.16c 3.23+0.17a 7.3240.27a 3.53+0.09¢c 3.09+0.07a
F%54 Nonggang 2.36+0.10bc 3.07+0.10ab 6.57+0.31b 3.38+0.16¢ 2.81+0.13b
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Table 4 Monthly changes in water use efficiency (zmol mol™) of different Excentrodendron hsienmu provenances

P J113 Month
Provenance 4 6 8 10 12
K Daxin 6.23+0.09a 5.28+0.22a 4.03+0.19 4.05+0.11bc 7.16+0.42a
E Wuming 5.15+0.55¢ 5.3540.99a 3.52+0.19b 4.02+0.13bc 6.13+0.20b
%% Long’an 5.47+0.30bc 5.67+0.19a 3.36+0.11b 3.7940.07c 5.64+0.15¢c
ST Jingxi 5.1940.15¢c 5.27+0.15a 2.89+0.12¢c 4.13+0.20ab 5.96 +0.36bc
JH Longzhou 5.75+0.40ab 4.96 +0.25a 2.2140.09d 3.94+0.10bc 4.41+0.07d
F% Nonggang 5.23+0.31c 5.10+0.17a 2.46+0.12d 4.34+0.21a 4.76+0.19d
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Fig. 1 Monthly changes in ground diameter and seedling height of different Excentrodendron hsienmu provenances
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Fig. 2 Monthly net increment of ground diameter and seedling height of different Excentrodendron hsienmu provenances
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Fig. 3 Annual net increment of ground diameter and seedling height of different Excentrodendron hsienmu provenances. Different letters upon column indicate

significant difference at 0.05 level.
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Table 5 Correlation coefficient between growth and photosynthesis indexes of different Excentrodendron hsienmu provenances

Pn Gs Ci Tr WUE TiEr Seedling height
Gs 0.38"
Ci -0.32 0.49”
Tr 0.73” 0.63" -0.20
WUE -0.58" -0.44" 0.32 -0.93"
i Seedling height 0.38" -0.12 0.01 0.15 -0.05
H14% Ground diameter 0.28 -0.11 0.09 0.09 0.01 097"

*: P<0.05; **: P<0.01.
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