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Seasonal Dynamics of Photosynthetic Characteristics in Climbing Bamboo

Leaves of Tropical Lowland Rain Forest in Hainan Island

XU Ruijing"?, HU Xuan', LIU Guanglu'?, GUO Wen', QI Lianghua'”
(1 International Centre for Bamboo and Rattan, Key Laboratory of Bamboo and Rattan Science and Technology, Beijing 100102,
China; 2 National Positioning and Monitoring Station for Ecosystem of Bamboo and Rattan Associated Forest in Sanya, Sanya,
Hainan 572000, China)

Abstract: Taking naturally distributed Dinochloa orenuda (strong climbing ability) and Bonia levigata
(weak climbing ability) in Ganshenling, Hainan Island as the experimental materials, we investigated light
response curve and the CO, response curve of leaves in February, April, July and November to analyze
photosynthetic characteristics of climbing bamboo and their adaptation mechanisms to rainforests by using
Li-6400 portable photosynthesis system. Results showed that: (1) compared to B. levigata, D. orenuda
generally had higher light-saturated maximum net photosynthetic rate (P,,.). light saturation point
(LSP), light compensation point (LCP), dark respiration efficiency (R;) and stomatal conductance
(Cond), but showed lower apparent quantum efficiency (AQE) and intercellular carbon dioxide concentra-
tion (C;) determined in each month. (2)The P,m..» LSP, LCP, R,, Cond, C, and T, of the two bamboo
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species determined in July were higher than those determined in other months, and the AQE and water use
efficiency (WUE) determined in February were higher than those determined in other months. (3) The
carboxylation efficiency (CE), CO,-saturated net photosynthetic rate ( P,...x) and photorespiration rate
(R,) determined in each month of D. orenuda were higher than those of B. levigare. For the two bamboo
species, the CO, saturation point and CO, compensation point determined in April were higher than those
determined in other months, but their CE and P, .« were lower. In general, D. orenuda was a light-loving
plant which had stronger photosynthetic capacity and adaptive capacity to CO, concentration changed,
while B. levigata coexisted with other species in tropical rain forests due to its shade-tolerant properties.
The two bamboos both generally had stronger photosynthetic capacity during the rainy season than during
the dry season. In the rainy season. two bamboos mainly increased their net photosynthetic rate by in-
creasing LLSP, Cond, and C;, and during the dry season, photosynthesis was mainly maintained by reduc-
ing T, and increasing WUE. Overall, Seasonal changes in photosynthetic characteristics of two bamboos
were the result of the combined action of the environment and the physiological characteristics of the spe-
cies. The two bamboos grown in the rainforest developed different survival strategies due to their different
photosynthetic characteristics.

Key words: tropical lowland rain forest;climbing bamboo; photosynthetic characteristics; seasonal dynamics
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Fig. 2 The response curves of net photosynthetic rate to light density

of two climbing bamboos in different months
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Table 1 Parameters of light response curves of two climbing bamboos in different months

20 Parameter Y1 Fh Species 4 A Apr. 7 A Jul. 11 A Nov. 2 H Feb.
2P NELS AL ES T HEN D. orenuda 3.63+1.29aC 9.90+1.19aAB 8.2140.95aB 9.18+0.53aAB
/ (pmol Pn‘1 < Y WA B. levigata 3.41+1.41aC 9.18+1.58aA 7.48+1.63aAB 6.0141.96bB
AL R FEHE D. orenuda 744, 80+121. 80aC 1 233.09+131. 60aA 991. 954214, 37aB 1161, 67+264. 93aAB
/(umol -L‘?fﬂ +s ') WFAT B, levigata 678.694146. 36aC 1091.714192. 06aA 959.99+193. 95aAB 780.044182. 97aBC
T BT L HEN D. orenuda 18.85+6. 28aA 18.5049. 01aA 11.00+4. 03aAB 7.51+2.46aB
/(pmol I(If e T B. levigata 25.02+12. 76aA 15.66+7. 41aAB 7.3544.76aBC 5.3241. 21aC
5 TP 1R 5ok %6 TH BN D. orenuda 0.85+0. 25aA 0.9140. 73aA 0.46+0.18aA 0.7940. 83aA
/(pmol -in*Z «s ') WFAT B, levigata 0.7940. 29aA 0.8440.19aA 0.4840.27aB 0.46+0. 23aB
M T RCR T HBEST D. orenuda 0.0640.01aA 0.0540. 03aA 0.0440.01aA 0.057+0.01aA
/(mo{\-Qr:OI” ) 0 47 B. levigata 0.0440.02aB 0.06+0.02aB 0.06+0.02aB 0.0940. 03aA

TE K0 N S A A B o 22 5 TR B A [R) /NS 2 B 3R R R RLAE 0. 05 /K77 7E 3 P22 59 1 R AT A K5 2 B R A O3 TR 7E 0. 05 7K SF- 77 76 B 3%

2% 5 (P<<0.05) 5 F IR

Note: Data in the table show mean+ SD; Different lowercase letters in the same column indicate the significant difference between species at 0. 05,

while different capital letters in the same row indicate the significant difference among months at 0. 05 (P<Z0. 05). The same as below
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Fig. 3 The response curves of net photosynthetic rate to CO, concentration of two climbing bamboos in different months
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Table 2 Parameters of CO, response curves of two climbing bamboos in different months

Z: % Parameter 7 #p Species 4 H Apr. 7 H Jul. 11 A Nov. 2 H Feb.
B RS AR FH-BEAT D. orenuda 14. 862, 08aA 18.49+4. 21aA 14.1944. 66aA 18.7843. 21aA
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Table 3 The photosynthetic gas exchange parameters of two climbing bamboos in different months
2%t Parameter 1 Fh Species 4 A Apr. 7 A Jul. 11 A Nov. 2 H Feb.

HOLa R TH N D. orenuda 4.00=%1. 42aB 9.52+1. 43aA 9.30£2. 75aA 8. 7420. 69aA

/ (pmol-zrfz - sTU) AT B. levigata 3.37=%1.39aC 9.14=41.47aA 7.30%1.61aB 5.774+2.01bB
LT TH AT D. orenuda 0.04+0.01aB 0.12740. 02aA 0.1140. 04aA 0.10740. 02aA
/(pmol (r; 2. g7l WFAT B, levigata 0.03240. 01bC 0.140. 03bA 0.10+0. 03aB 0.08=0.03aB
it 18] O e g THBEN D. orenuda 218. 75435, 07aB 251.66+10. 00aA 248.57+17. 86aA 247.18+20. 84aA
/ (pmol C mol 1) W AT B. levigata 200. 15414, 92aB 280. 23413, 41bA 267.80+E17. 19bA 275.86+E16. 53aA
R R TH AT D. orenuda 1.2640. 33aB 2.50+0.52aA 2.24+0.73aA 0.59+0.09aC
/(mmol -Tn}? < s WFA B. levigata 0.76+0. 29bC 2. 6340, 44aA 1.6520. 47bB 0.734+0.21aC
K5y R RCR THBEST D. orenuda 3.1440. 68aC 3.8940. 62aBC 4.324+1.05aB 14. 9841, 64aA
/(;Lmol“J'UrEmol 1Y W4T B. levigata 4.43+0.93bB 3.49+0. 38aC 4.534+0. 81aB 7.974+1. 27bA
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Table 4 Correlation coefficient between P, and other photosynthetic parameters of climbing bamboos
5 Z %L Correlation coefficient
H 1 Month 7 Ff Species
P.-G, P,-C P,-T, P,-T, P,-RH
THHEANT D. orenuda 0.81** —0.77"~ 0.86" 0.18 —0.05
4 H Apr.
i 47 B. levigata 0.99* 0.87** —0.09 0.48
TEHWEAT D. orenuda 0,88 * 13 0.52 —0.06 0.16
7 A Jul
Wi 74T B. levigata 0,77 * —0. 0.76 —0. 45 0.11
FTHHEAT D. orenuda 0.92%~ —0.03 0.80** 0.12 —0.25
11 A Nov.
Wi 4T B. levigata 0,88 * 0.76* 0.16 0.01
T HBEAT D. orenuda 0.74 0.74 —0.42 0.14
2 A Feb.
i 47 B. levigata 0.93 0. 86 —0.47 0.02

T T A RH 533 2R AR A2 A XTIRIE 5 > F1 % % 23 Bl 7R AHOC R ALIA H] 0. 05 A1 0. 01 d 25 K F

Note: T, and RH stand for air temperature and air relative humidity; * and * * stand for significant correlation coefficient at 0. 05 and

0. 01 levels, respectively
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