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Effects of habitats on photosynthesis characteristics of Cyclobalanopsis gilva

ZHANG Bin', ZHU Ninghua', CAO Jiwu’
(1 College of Forestry, Central South University of Forestry and Technology, Changsha 410004, China;
2 Botanical Garden, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract; [ Objective] To analyze the photosynthetic adaptations of Cyclobalanopsis gilva to different
habitats, and provide theoretical and data supports for scientific breeding and cultivation. [ Method ] Three
natural populations of C. gilva in different habitats were studied. Diurnal changes in photosynthetic
parameters of C. gilva under natural condition were measured using LI-6400 portable photosynthesis
system. The light response curves were obtained. [ Result] Under different habitats, net photosynthetic
rate(Pn) and transpiration rate (Tr) of C. gilva had similar changing patterns, both reached peak at
10:00 and 14:00, and were lowest at 13:00. Leaf temperature (6, ), photosynthetically active radiation
(PAR), and stomatal conductance ( Gs) were all strongly positively correlated with Pn. The ability of
using light for C. gilva was influenced by habitat as shown by the light response curves; C. gilva grown
on flat between mountains had the best ability of using light, followed by C. gilva grown on southern
slope of mountain, and then northern slope of mountain. Light compensation points (Lcp) were low in all

2

three habitats. Lcp was the lowest (2.257 mol + m ™2 + s™') for C. gilva grown on northern slope of
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mountain, and around 51 mol *+ m

- s ' for C. gilva grown on flat between mountains and southern

slope of mountain. Light saturation point ( Lsp) was the highest for C. gilva grown on flat between

mountains, followed by C. gilva grown on southern slope of mountain, and then northern slope of moun-

tain. [ Conclusion] C. gilva had strong adaptability to all three habitats. C. gilva grown on flat between

mountains and southern slope of mountain have adapted to longer light duration and higher light intensity ,

and have strong photosynthetic capacity and ability of using hight light intensity. C. gilva grown on south-

ern slope of mountain have the ability of using weak light intensity. Long adaptation to different habitats

was the main cause of photosynthetic capacity differences of C. gilva.

Key words : precious tree; photosynthetic characteristic ; habitat; Cyclobalanopsis gilva
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Fig.1 Daily changes and average values of net photosynthetic rates (Pn) of Cyclobalanopsis gilva in different habitats
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Fig.2 Daily changes and average values of transpiration rates (Tr) of Cyclobalanopsis gilva in different habitats
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Fig.4 Daily changes and average values of leaf temperatures (@, ) of Cyclobalanopsis gilva in different habitats
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Fig.5 Daily changes and average values of intercellular CO, concentrations ( Ci) of Cyclobalanopsis gilva in different

habitats
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Fig.6 Daily changes and average values of stomatal limitation values (Ls) of Cyclobalanopsis gilva in different habitats
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Fig.7 Daily changes and average values of carboxylation efficiencies ( Ce) of Cyclobalanopsis gilva in different habitats
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Fig.8 Daily changes and average values of solar energy use efficiencies (SUE) of Cyclobalanopsis gilva in different habitats
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Fig.9 Daily changes and average values of water use efficiencies ( WUE) of Cyclobalanopsis gilva in different habitats
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Tab. 2  Correlation coefficients of photosynthetic indexes
and net photosynthetic rates (Pn) of Cyclobalan-

opsis gilva in different habitats

e WA P A
NGBS (PAR)  0.680° 0.798 0.729"
KR (Tr) 0.191 0.152 0. 402
SALFBE(Gs) 0.631" 0.845™ 0.634"
AR (6,) 0.793™  0.822™ 0.861™
JfilA] CO, ¥ (Ci)  -0.469  —0.231 -0.219
SFLBRHIE (Ls) 0.455 0.209 0.198
BRI (Ce)  0.329 0.106 0.393

1) # Fo %% 5 % &7 0.05 F= 0. 01 /K-F 2 # 48 % ( Pearson
;%) o
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Fig. 10  Light response curves of Cyclobalanopsis gilva in
different habitats
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Tab.3 Parameters of light response curves of Cyclobalanopsis gilva in different habitats

b JeARME R (Lep)/ MR (Lsp) /BRI EEAR (P, )/ FWHET M H (RD) /
(pmol *m™ +s™")  (pmol - m™ +s™") (pmol - m™ - s7") R (AQY) (pmol + mol ")
1Ly ]~ b 51.400a 462.859a 10. 664a 0.145a 6.621a
11 BE B 51.100a 375.106b 9.445a 0.009c¢ 4.024b
11t [ B 2.257b 216.367c 5.822b 0.082b 0.179¢
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