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Abstract: In order to understand the limiting factors of photosynthesis of tree species in north-subtropical forest,
China, the photosynthesis characteristics of nine common tree species was studied by using improved Farquhar
model. The results showed that the maximum photosynthesis rate (P.,,) and carboxylation efficiency (CE) of
deciduous Liquidambar formosana and Sapium sebiferum were higher than those of other evergreen species; the
activity of ribulose bisphosphate carboxylase oxygenase (Rubisco) was limiting factor of photosynthesis rate in
two species. The CE and Py« of Cyclobalanopsis glauca were the highest among seven evergreen species, and its
strong photosynthesis capacity might derive from high maximum carboxylation rate (V max) and triose phosphate
utilization rate (TPU). The Py, of shade-tolerant shrub Fatsia japonica and Camellia uraku was low because of low g,
and high dark respiration rate (Ry). The low photosynthesis capacity under low light intensity (200 pmol m2s™') was

due to low g, and TPU. The reduction of effective photosynthetic radiation in short term caused g,, decrease by

ks B BA: 2015-10-10 BZAM: 2016-01-19

EEWH: FFEMALRE 948 i H (2014-4-57); 9 2 MRV BT E ARl 45 9 1 1505 42 (RISF2013002) % B

This work was supported by the 948 Project from China State Administration of Forestry (Grant No. 2014-4-57), and the Special Fund for Scientific Research
in the Central Public Interest Research Institutes (Grant No. RISF2013002).

EH I BaAN1979~), %, i+, MFEHALZYWI. E-mail: mengjinliu0542@sina.com

* J@{E{E#& Corresponding author. E-mail: benzhi_zhou@]126.com



360 P AR ) 2E

24 %

60.14%. Therefore, the photosynthetic limiting factors of different tree species were different under different

environment conditions. It was necessary for reasonable arrangement of tree species and scientific afforestation

according to its photosynthetic characteristics.
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Table 1 Variation of photosynthetic parameters under 1200 pmol m™s™' irradiance by One-Way ANOVA

Z4{ Parameter B Freedom degree Y77 Mean square F P
i KR ZE Maximum carboxylation rate (Vemay) 8,11 1133.146 4.563 0.012
F KL F A& 5 % Maximum electron transport rate (Jyax) 8,11 429.073 5.320 0.008
5 I 3% % Dark respiration rate (Rg) 8,11 4.336 5.741 0.005
1A 5 Mesophyll conductance (g,,) 8,11 1.910 2.060 0.132
BRI BERIFH % Triose phosphate utilization rate (TPU) 8,11 2.377 2.909 0.052
CO, #M2 14 Carbon dioxide compensation point (CCP) 8,11 345.927 2.658 0.068
CO, M3 F1 /5 Carbon dioxide saturation point (CSP) 8,11 98687.500 2.766 0.060
B KOG A# 28 Maximum net photosynthesis rate (Ppay) 8,11 17.302 2.083 0.129
RMIRALTHEZ Carboxylation efficiency (CE) 8,11 0.000 21.645 0.000
25 1
20
—&— WiVIHil Phoebe chekiangensis
—8— \f14:4% Fatsia japonica
15
—&— Afif Schima superba
T —¥— L4 Phyllostachys edulis
£
E 10 —¥— 4{] Sapium sebiferum
£
o —©— WA Liquidambar formosana
5 —+— 5 X Cyclobalanopsis glauca
—— i Cinnamomum camphora
&
(% —=— AL Camellia uraku
0 ¥ . . . )
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Fig. 1 CO,-photosynthesis response curves of 9 species under 1200 umol m s irradiance
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Table 2 Photosynthetic parameters of different species under saturation light intensity

Vemax (Hm()l m72371 )

Jinax (HmOl m7257] )

Rq (umol m2s)

g (mol m’s ™)

TPU (pmol m2s)

W& Liquidambar formosana 82.69+17.88BC 101.84+3.6AB 1£0.06C 2.4+0.85AB 5.85£0.07AB

Y41 Sapium sebiferum 55.12+2.99C 106.98+1.76A 2.46+0.4BC 2.13£0.17AB 7.84£0.31A

HMXH¥E Cyclobalanopsis glauca 105.72+3.56A 99.79+0.95AB 3.86+1.32AB 0.9+0.01B 7.88+0.43A

i Cinnamomum camphora 57.64+6.04C 91.41+4.21AB 1.96+0.7BC 3.49+1.02A 6.92+0.18AB

WA Phoebe chekiangensis 65.22+1.60BC 104.73+1.47A 1.96£0.8BC 2.19£0.22AB 7.02+0.24AB

K Schima superba 96.80+1.87AB 109.86+9.3A 2.99+0.17AB 1.120.11B 5.98+1.24AB

BT Phyllostachys edulis 55.51+12.68C 70.66+8.24C 0.96+0.2C 1.08+0.49B 5.05+0.61B

& Fatsia japonica 106.39+2.09A 106.57+6.37A 3.79+0.08AB 0.660.005B 7.24£0.47A

ENF Camellia uraku 99.68+3.51AB 112.19+5.96A 4.96+1.09A 0.8+0.03B 6.43+0.34AB
CCP (umol mol™) CSP (pmol mol™) Ppax (mol mZsT) CE (umol mol™)

W& Liquidambar formosana 30.53+10.53B 1094.8+99.17BC 20.98+0.72A 0.0342+0.003A

¥ Sapium sebiferum 49.5+3.5AB 1150.13+48.22BC 21.06+1.4A 0.04+0.0005A

HXIMR Cyclobalanopsis glauca 36.5+15.5B 1147.36+224.68BC 19.72+0.54AB 0.0279+0.0014B

i Cinnamomum camphora 43.77+1.06B 1246.51+51.23AB 17+0.2AB 0.0238+0.0019BC

WA Phoebe chekiangensis 46.95+3.29AB 993.56+91.75C 16.05+0.25AB 0.018+0.001CD

K Schima superba 53.17+9.73AB 1496.37+£286.83AB 17.24+4.67AB 0.01712£0.0011CD

BHAT Phyllostachys edulis 34.67+5.93B 1075.2+47.87BC 14.33+1.79B 0.018+0.0022CD

& Fatsia japonica 72.3£5.7A 1644.74£52.66A 17.41£1.16AB 0.0202+0.0002C

EN Camellia uraku 52.27+1.61AB 1351.33+50.46AB 13.22+0.76B 0.0081+0.002E

[ BB 5 AN 7] 7 BER R 75 7 12 (P<0.05).

Data followed different letters indicate significant difference at 0.05 level.

39 W) A/C; 206 & S8 L (Paired sample test)

Table 3 Comparison of photosynthetic parameters in A/C; curve of 9 species by Paired sample test

J6E& 2% Photosynthetic parameter ~ JGi Light intensity (umol ms™")

Vemax (Wmol m s ™) 1200
200
Jnax (Hmol m s 1200
200
Ry (umol m’s™) 1200
200
gm (mol m™s™") 1200
200
TPU (pmol mﬁzsfl) 1200
200
CCP (pmol mol’l) 1200
200
CSP (umol mol™) 1200
200
Prax (mol m s ™) 1200
200
CE (umol mol 1) 1200
200

Mean+SD t EI B ¥ Freedom degree P
75.036+7.530 -0.379 8 0.715
86.15+25.2461
98.704+4.589 -0.039 8 0.970
99.634+22.203
2.284+0.594 —-1.445 8 0.186
4.492+1.287
1.681+0.568 2.573 8 0.039
0.670+0.129
6.558+0.390 2.693 8 0.027
4.862+0.608
47.364+3.500 -4.570 8 0.001
62.589+5.364
1233.33+£50.136 4.185 8 0.003
951.220+64.550
17.121£1.402 6.397 8 0.000
9.860+0.962
0.024+0.004 3.318 8 0.009
0.012+0.002
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