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Diurnal photosynthetic characteristics of Schima
superba and its correlation with environment

ZHANG Wen-biaol+2, JIN Ze-xin?* , KE Shi-sheng?, CHEN Tong?

(1. Key Laboratory of the Three Gorge Reservoir Region’s Eco-Environment (Ministry of Education),
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Abstract: The diurnal variation of photosynthesis of Schima superba in gap condition was studied by the LCA4
Portable Photosynthesis System under natural conditions, The results were as follows: The curve of net photo-
synthetic rate(Pn)in sun leaves had two peaks, which had an obvious decline of photosynthetic efficiency at
noon,in fine days at early September. The mid-depress of Pn was primarily caused by nonstomatal limita-
tions. The optimization equation of the diurnal variation of Pn was attained by the method of stepwise multi-
ple-regression as follows: Y=-5, 010 540, 005 2X;+0. 386 9X3—0. 357 6 X4 (R=0. 955 8,F=24. 638 4,p=
0. 000 4,S=0. 789 3). The analysis of partial correlation and path on Pn and factors showed that the diurnal
variation of Pn had significant correlation with photosynthetic effective radiation(Q{)and air relative humidity
(RH) ,respectively. QI,RH and Ta were the important factors which affected Pn and the order of effecting a-
bility was QI>RH>Ta.
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Fig.1 The diurnal variations of environment factors of Q/,Ca,RH and Ta
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Fig. 2 The diurnal variations of A,R,Ci and rs in the leaf of Schima superba
1 SAAZEESHEEATFHRIRYER
Table 1 Correlation matrix of the net photosynthesis rate and the environment factors
HMXA%K ;
Correlation coefficient X Xz X X i e R Pn
Xy 1.000  -0.775 *x -0, 604 * 0. 854 *x -0. 535 -0. 388 0,928 #x 0.559
X2 — 1. 000 0. 655 = -0.776 % 0. 363 0.118 -0. 806 *= —0.202
X3 — — 1. 000 -0. 699 * -0. 043 -0.408 -0. 759 %% 0.244
X — — — 1. 000 -0.176 -0. 066 0. 930 #x 0.188
Ci — — — — 1. 000 0. 839 »* -0, 330 -0. 876 »x
re — — — — — 1. 000 -0.151 -0. 956 %=
R — — — — — — 1. 000 0. 298
Pn — — — — —_ — — 1. 000

“x,xx”, HEIFRFO0.05MO0.01 KFERBE,

Pn.R.Ci.r, #17&F ZxEH, BB FTE .-OPn K
EE . Y=-5.010 5+0. 005 2X, +0. 386 9X, —
0.357 6X, (HAHXFR¥ R=0.955 8,F {=24. 638 4,
BEKF p=0.000 4, B L FEHEE S=0.789 3);
@QCiHEIAFB. Y=115.191 1—0.125 9X, —
4.490 5X,+13.139 0X, (BHXHRH R=0.799 3,
F{=4.127 6, B E/KF p=0.055 8, FRIRMAEE S
=41.003 7); @r, WEIJFAF . Y =147.828 5 —
0.007 4X,—0.794 8X,+0.404 4 X, (BEHXEHKR
=0.910 5,F {=11.314 1, 8 % /K F p=0. 004 5,
FILRMER S=1.903 ;@R YERPFR. Y=

Significant at 0. 05 and 0. 01 probability level, respectively.

0.706 5+0.000 4X, —0.025 6X,+0.056 9X, (&
FE R M R=0.976 2,F {5 =47.334 9, BEKE p
—0.000 1, Fl4&ARHEZE S=0. 140 7).
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EH.EWARMN Pn.Ci.r, IR BHEAKWFERE
BAFREQI(X,) . RH(X;))M Tal(X) .,
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Pn.R.Ci.r, #1T7RMMAEXRZE I, TE L (E 3D,
RfFPnfir, SHF X, 5§ X, HHEXEXE TR

BEKF,PrE5RF X, BBETEEFAECG S
BF X, WHEXEERB TEFEKERASEF X,
BETEBEKF. MHEXAEITHGEREESE
I35 BT B9 AR T 5 R SR AR R A AT RO EBRAR R

# 2 %o 0 Hr e B ) R BOL SRR
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Table 2 The observed value and the fitted value

Pn Ci rs R
oo JME SN HERE RN BAE MERE BME BSE HARE WO SAE seR

served  Fitted Fitted Observed Fitted Fitted Observed Fitted Fitted Observed Fitted Fitted

value value error value value error value value error value value error

7 5.57 4,99 0.58 246 252 -6 18. 41 18.16 0.25 1.16 1.19 -0, 03
8 9.10 9.61 -0.51 207 153 54 11.70 10. 95 0.75 1.57 1.55 0.02
9 10. 57 9.52 1.05 82 161 -79 8. 40 11.17 -2.77 1.85 1.92 -0. 07
10 8.98 8.77 0.21 180 173 7 12.20 12.93 -0.73 2.53 2.45 0.08
11 7.43 8.28 -0. 85 205 179 26 16. 46 14,04 2,42 2.64 2.59 0.05
12 6.61 6.88 -0, 27 210 200 10 17. 80 16,77 1.03 2.67 2.73 -0.06
13 6.23 5.46 0.77 207 216 -9 18.10 19,52 -1.42 2.48 2.60 -0. 12
14 6.85 6.89 -0, 04 183 186 -3 15. 80 16, 89 -1. 09 2.34 2.25 0.09
15 7.94 7.49 0. 45 138 170 -32 15,00 15. 88 -0, 88 2.20 1.99 0.21
16 7.10 7.97 -0, 87 192 166 26 17. 10 14.73 2.37 1.62 1.85 -0. 23
17 1,94 2.46 -0,52 309 304 5 22.50 22.43 0.07 1,38 1,34 0.04

£3 S5BETFHREXSH

Table 3 Partial correlation analysis with the factors

. WiX REBE  BEAF
Items Partial The value Significance
correlation of T test level P
r(Pn,X1)= 0.935 6.977 0. 000
r(Pn, X3)= 0.878 4,862 0. 001
r(Pn,X;)= -0, 662 2.337 0.048
r(Ci, X)) = -0.778 3.276 0.011
r(Ci, X3)= -0. 380 1.086 0. 309
r(Ci, Xy) = 0.530 1. 653 0.137
r(rs, X1)= -0. 843 4,153 0.003
(r;, X3)= -0. 843 4,143 0.003
r(rs, X1 )= 0,383 1,096 0. 305
(R, X1)= 0.763 3.120 0.014
r(R,X3)= -0, 564 1. 806 0.108
(R, X4)= 0.619 2.084 0.071
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Table 4 Path coefficient analysis with environment and physiology factors

Pn Ci Ty R
BF gpm OREERN gen  MBERRN  gpy  MBERRN  gpa ORERRN
Factor Indirect Indirect Indirect Indirect

BRAK BRY BRI BRE

Direct X )(3 X, Direct X; X3 X, Direct X X3 X4 Direct X; X3 X,
X 1.49 — -0.46 -0.48 -1.43 —  0.21 0.69 -1.25 — 0.55 0.31 -1.25 — 0.55 0.31
X3 0.76 -0.90 — 0.39 -0. 35 0.86 — -0.56 -0.91 0.7 — -0.26 -0.91 0.7 — -0.26
X, -0. 56 1.27 -0.53 — 0.80 -1.22 0.24 — 0.37 -1.07 0.63 — 0. 37 -1.07 0.63 —
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