Chinese Journal

2010 12 21 12
of Applied Ecology Dec. 2010 21( 12) : 3007 —-3014

( 1
100101; °

k
1% % 13 2 13 4 2
( ) 666303; *
100039; * 650221)
2003—
2006 . 1 2003—2006
(Peco o) ~
(R a) (o) -0.813 mg'ﬂf2 +s7'.0.238 mg'mf2 o 57!
-0.0023 mg * wmol '. (T) (VPD)
, N T, VPD
PP(‘O opt [e . C02 >20 OC 711l >1 kPa VPD
1001 -9332(2010) 12 —3007 - 08 S718 A

Net photosynthesis and its affecting factors in a tropical seasonal rainforest ecosystem in
Southwest China. SONG Qing-hai'®  ZHANG Yi-ping' TAN Zheng-hong' > ZHANG Lei-
ming® YANG Zhen' ZHAO Shuang§u* SUN Xiao-min® ( 'Key Laboratory of Tropical Forest
Ecology  Xishuangbanna Tropical Botanical Garden — Chinese Academy of Sciences Menglun
666303  Yunnan China; *Institute of Geographic Sciences and Natural Resources Research ~Chinese
Academy of Sciences Beijing 100101  China; *Graduate University of Chinese Academy of Sciences
Beijing 100039  China; *Yunnan Building Materials Academy Kunming 650221 China) . <Chin.
J. Appl. Ecol. 2010 21( 12) : 3007 -3014.

Abstract: By using eddy covariance technique this paper quantitatively analyzed the photosynthet—
ic characteristics of tropical seasonal rainforest ecosystem and related environmental controlling fac—
tors in Xishuangbanna in 2003 - 2006. In the study period less interannual difference was ob-

served in the net photosynthesis of the ecosystem with the maximum photosynthesis rate ( P, )

respiration at daytime (R, ,) and apparent quantum yield ( a) averaged by 0.813 mg * m ™ *

s7' 0.238mgem ™’ s and0.0023 mg * wmol ~' respectively. As affected by the interaction
of air temperature ( T',) and vapor pressure deficit ( VPD) the photosynthetic characteristics had
some seasonal differences. In rainy season the ecosystem had the strongest photosynthetic capacity
because of the higher precipitation and warmer air temperature; in foggy and cool season fog drip
played an important role in the water relations of plants and thereby the ecosystem photosynthetic
capacity was still higher; in dry and hot season due to the limited precipitation and high tempera—
ture the T, and VPD increased inducing a decrease of ecosystem o and P, . The net CO, ex—
change of the ecosystem strongly depended on the T, above 20 “C and the VPD above 1 kPa.
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Fig.2 Relationships between NEE, and Qpp, from 2003 through 2006.

2.3
.2 2.3.1 4
Co, 2003—2006
CO, ( ). ; 50 cm
2003 a >S5 cm
0.0017 mg * wmol ~'; 2005 0.0028 mg *
pmol -1 P, " R, ,4 0.813 2003—2006 13.1
_ _ C+15.9 C.16.9 C 13.9 °C. 4.5 N
0.238 mg*m > *s (
VPD
2.2.2 )
2.3.2 5
2003
T’ P 0 Opl RF‘(‘O
( 3) 4 2 a eco opt 0 d
Arrhenus .
eco opt «
; Recn d . 2
(2003)
1 2003—2006 Tab.2 Ecosystem photosynthetic parameters of different
Tab.1 Ecosystem photosynthetic parameters of 2003 to seasons (2003)
2006 S
R? Season n
Year n a
&3 Pe‘un opt Rl-m) day ( mg *
Poco op R a (mg - (mg*m™ (mg*m™> wmol )
(mg* m?(mge m™? pmol ~1) +s7!) +s7h)
. R
s7) s7) A 0.850 0.198  0.0019  0.44 2457
2003 0. 843 0.222 0.0017 0.28 7466 B 0.702 0.211 0.0014 0.23 1275
2004 0. 815 0.232 0. 0022 0.25 7426 C 0. 863 0.270 0.0016 0.19 1946
2005 0.793 0.254  0.0028 0.21 7253 D 0.874 0.228  0.0020  0.25 1875
2006 0.802 0.243 0. 0024 0.26 6675 Average  0.822 0.227 0.0017 0.28 1888
Average 0. 813 0.238 0. 0023 0.25 7205 A: Foggy-cool season; B: Dry-hot season; C:

Early rainy season; D: Late rainy season.
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Fig.3 Seasonal variations of the light response of ecosystem photosynthesis (2003) .
A: Foggy-cool season; B: Dry-hot season; C: Early rainy season; D: Late rainy season. The same below.
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Fig.4 Variations of T, VPD S (5 cm 50 c¢cm) and daily precipitation from 2003 to 2006.
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Fig.5 Relationships of T, and VPD and photosynthetic parameters from 2003 to 2006.
3
Tab.3 Ecosystem photosynthetic parameters of several rain forest sites
Region Season a Reference
Peco opt R q (mg * wmol ~1)
(mg'm’z'sfl) (mg'm’z'sfl)
Costa Rica A 0.793 0.242 0.0017 17
Brazil A 0. 837 0. 485 0. 0022 18
Brazil B 0. 661 0. 264 - 19
Brazil A 0. 925 0.251 0. 0020 11
B 0. 749 0.295 0. 0008
Brazil A 1.278 0. 053 0. 0031 20
B 0. 485 0.013 0. 0031
C 0. 850 0. 198 0.0019
Xishuangbanna China D 0.702 0.211 0.0014 This study
E 0. 863 0.270 0.0016
F 0. 874 0. 228 0. 0020
A: Wet season; B: Dry season; C: Foggy-cool season; D: Dry-hot season; E: Early rainy season; F: Late
rainy season.
7 Costa Rica 3
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