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Diurnal Variation of Photosynthesis and Relationship with
the Eco-physiological Factors of Sapindus mukorossi

DIAO Songfeng,SHAO Wenhao,DONG Ruxiang,SUN Honggang,JIANG Jingmin”

(Research Institute of Subtropical Forestry,Chinese Academy of Forestry,Fuyang.Zhejiang 311400, China)

Abstract:In order to investigate the photosynthetic characteristics and the effects between the main envi-
ronmental factors and photosynthesis during florescence and fruit period of Sapindus mukorossi ,we select-
ed the florescence and fruit period to measure photosynthetic and eco-physiological characteristics of 8-
year-old S. mukorossi using a portable Li-6400 Photosynthesis System(Made in USA) on sunny days. The
parameters we measured were net photosynthetic rate(P,), transpiration rate(T,), stomatal conductance
(G,) ,intercellular CO, concentration(C;) , photosynthetically active radiation(PAR) ,relative air humidity
(RH) and air CO, concentration(C,). The results showed that: (1) The diurnal change of P, and T, had a
bimodal pattern(M type curve) and had a clear midday. The first and second peaks appeared at about 10:00
and about 14:00, respectively. (2) The daily averages of P,,T,.G, and WUE during the florescence were
higher than that in the fruit period. However,the daily average of C; in the fruit period was higher than that
in the florescence stage. (3)During 8:00~14:00, the daily averages of LUE in the fruit period was higher
than that in the florescence stage,and the peak appeared at about 10:00,but during 14:00~18:00, that was
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opposite. (4) P, was significantly positively correlated with T,.G, and PAR,and had the closest relationship

with PAR,but significantly negatively correlated with C;,and negatively correlated with C,. (5) The main

physiological factors affecting the characteristic of P, of S. mukorossi were G, and T,, while, C; was the

main limiting factor;the main ecological factor was RH, T, was the limiting factor and G, was the key fac-

tor which affected P,. The results indicated that S. mukorossi adapt strongly to high-light’s capability,and

it is a heliphilous plant. It is in order to guide oriented cultivation of plantation and also to manage flores-

cence and fruit period of S. mukorossi,scientifically.

Key words: Sapindus mukorossi Gaertn. ; {lorescence and f{ruit period; diurnal variation; photosynthetic

characteristics;eco-physiological factors
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Fig. 1 Diuranl variations of environment factors of S. mukorossi in different growth stages
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Fig. 3 Light response-curves of S. mukorossi during florescence(A) and fruit period(B)
®1 XEER-EMEMEZEXSH
Table 1 Correlative indexes of PAR-P, response curves during different growth stages
o K E%j(?%i‘ﬁﬁii$ J‘ﬁ’;ﬂjlg'f' 7'6?4‘(121;'5 i3 HT'R”&EEF: TR
Growth stage /(pmol « nnquz s H  /(pmol -4;11’2 +s 1 /(umol -‘n:n’z s /(pmol + r(rlllV ZesTh Q
M Florescence 12. 271 1131. 548 21.977 1. 059 0.052
S Fruit period 14. 552 1464. 701 40. 082 2.032 0.063
2 SAXEEXRELXBEATATFHNERREMBEXRER
Table 2 Path coefficients and correction coefficients between P, and eco-physiology factors
R A MR R ] #5172 Z 4L Indirect path coefficient [iES 31 TS
Eco-physiology Direct path Correlation Decision
factor coefficient T, G, G C, T. RH PAR coefficient coefficient
T, 0.585 —0.426 0.315 —0.222 0.313 —0.274 0. 396 0.576* * 0.033
Gy 1.171 —0.047 —0.215 0.038 0.073 0.319 —0.125 0,837~ 0.918
C; —0.616 —0.074 0.414 0.033 0.016 0.087 —0. 201 —0.791** —0.079
Ca —0.429 —0.218 0.014  —0.058 —0.393 0.925  —0.037 —0.428* —0.119
T, 0.208 0.463 0.008  —0.217 —0.291 —1.005 1.216 0.223 —0.524
RH 1,104 —0.019 0.052 0.316 —0.343 —0.426 —0.155 0.685 0.092
PAR 0.515 0. 646 —0.102 0.211 0.092 0.427 —0.977 0.737 —0.087

e % A SRR IR #] 0. 05 F1 0,01 BEHKF.

Note: * and * * indicate significant correlation at 0. 05 and 0. 01 levels, respectively.
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