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Preliminary study on the relation between
photosynthetic rate and environment factors
of Quercus glauca in Guilin karst area
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Abstract; The relation between photosynthetic rate (Pn) of Quercus glauca and environmental factors had
been studied under natural condition in karst area. The results indicated that the curve of diurnal variation of
transpiration was single-peaked, and Pn was dual-peaked with obvious midday depression in early summer.
The midday depression of photosynthesis was principally caused by decline of stomatal conductance (Gs). The
path coefficient analysis showed that the air relative humidity and air temperature were the main environmental
factors which direct influenced the Pn. Photosynthetically active radiation (PAR)had no significant directly in-

fluence to the Pn, but through other factors affect Pn indirectly.
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Fig.1 Diurnal variation of photosynthetic parameters and environmental factors
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2.2.1 MABSH ZHEMHXIN. LEERS
KBEREMXERBE, SHE CO, WEHRMRE
HREE, SSAFEEMHXERE, SHRERTH
HEFEHRH . EKCO, WEHXMHEREE, 55K
BESSBEHAEABEGED. £ B
HWERFHBEAT . ABEFHAERZ BT EFEM
XEXRITEBINRANATREFRINFEHLEBXR
BAEEFEEHREAXHITZERINEEXR, W
HEARBOREMBREEEFER MR LU EA
ZEEXMEMNHEMUE, AWM EEZE XX
7, BB R I e A A UK R (T THE4E 46, 20045
BHE,2006) . WAHXSHRH.FREH S
HEGEBERE JuE CO, HE . ZK CO, KE.Z
SHYMBEHAXERBEE, SS[BEMHXERE,
MEXEANEHR SAREHEXUERREGE2,
PRI TERA TR WAHXD T EHIRE
HFHREKCOo. RE.SKRE.ZRES5FN
MAEEHREXRAEY, MAAFRBEHX G HE
B AL R /D .
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Table 1 The simple correlations between impact factor and photosynthetic rate of Quercus glauca

Gs Ci Tr PAR Ta Ca RH
Pn 0.272 % -0. 283 % * 0.564 * * 0. 246 * 0.077 -0, 268 % -0. 006
Gs 0.668 * * -0.149 -0. 346 % = -0. 620 % * 0.552 % * 0.707 % *
Ci -0.594 % -0.701 % = -0, 870 % * 0, 806 * * 0.873 % *
Tr 0.833 % * 0.725 % % -0, 345 % * -0.673 % *
PAR 0.867 % * -0. 745 % * -0, 808 » =
Ta -0.670 * * -0.983 % *
Ca 0.649 * *

% ¥ FF0.01 BEKFE; »FRO0.05 BEKFP. » » Significant difference at 0. 01 level; = Significant difference at 0. 05 level.

®2 BREAAAEZEPNSERAEFHRB\XIRY

Table 2 The partial correlations between impact factor and photosynthetic rate of Quercus glauca

& F Factor Gs Ci Tr PAR Ta Ca RH

1R 48 % &R ¥ Partial correlations 0. 146 -0.731 0. 889 -0.122 -0.224 -0, 469 0. 367
tH Bt test 1.434 -10. 43 18,872 -1.195 -2.238 -5.171 3.839
B2 KF P Significant level P 0.155 0.000 0. 000 0.235 0.028 0. 000 0. 000

.Y =29.020+0. 002X, 1. 156X, —0. 022X, +
1.551X,~—0. 147X;—0. 059X, +0. 066X,
EHEEKR R=0957,MPAFBRE FRER
B, F=149. 147 (P<0.001), X B 5 5 B M %
HREEEMNFENBESEAHNRAEEEERER
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BHeRE),.BES 0 ZBIMNERFMREE t=4.914,
P=0.000); BIHEABRBLERSREXZERR
FERMRI(FE 2), X X X Ko Xy FEFRBH K
ARBEREEKYE, RE XX, HEARBRES
BEKFE., HF.Y % Pn; X, KF PAR; X, X
Gs;X; 0% Ci; Xy, 8% Tr; X5 FE Ta; Xs AFE
Ca; X, {0k RH; NENEF AT LUE H, B HF K%
HHARRNFETERTFEESRNRE . ZEK CO,
WEMESIEE.

2.2.3 B354 BERAVMEMARZSMHEXEEZ
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PR HE4T BF 55 (R 1 48 %5, 2004 ; B jg L%, 2002),
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BEWBK/PIRFER: Tr>RH>Ci>Ta>Ca>

PAR>Gs(H B R4 XA K/MRFF) , I B E
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B E A XHE X A 1 R B kK, s HEF B
SmAEXSTER -, @R R LMK ET
EOIRFE X : Tr>PAR>Ci>Gs>Ca>Ta>RH, 7]
LUEH Tr.Ci.Ca AU FRBFEASERFHEDN
Rene , T B A 8 e 3 A BN T T R e e A R
R {LRE I iR ; PAR B ER R KR THEE
REPGCUHH PAR FEELHMEFMERET X
B Pn, Xt Pn B H R R TE/D, HEEER R
AMUES, KFE# T RH. Tr.Ci 355 H FE#
EWPniWAZ; Tr. Ta.RH HEEBERREE
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Table 3 Path coefficient analysis on impact factor to photosynthetic rate

[ B8 22 R 3 Indirect path coefficient E%lﬁﬁ%\ﬁ BERRARLRM
Factor - Dlrec? Path Sum qf .path
Gs Ci Tr PAR Ta Ca RH coefficient coefficient
iHd Gs — -0.577 -0.17 0.036 0. 376 -0.172 0.69 0. 089 0.272
#Ead Ci 0.059 — -0.676 0,072 0.528 -0.252 0.851 -0. 865 -0. 283
Wi Tr -0.013 0.514 — -0. 086 -0.44 0.108 -0. 656 1.138 0. 565
iBiid PAR -0.031 0. 608 0. 948 - -0.526 0. 232 -0.789 -0.103 0. 339
g Ta -0. 055 0.753 0. 825 -0. 089 — 0.209 -0.958 -0. 607 0.078
i Ca 0. 049 -0. 698 -0. 392 0. 046 0. 407 — 0.633 -0. 312 -0. 267
iBd RH 0.063 -0.755 -0. 766 0. 083 0.596 -0. 202 — 0.975 -0. 006
(Durand & Goldstein, 2001 ;35 k4 %,2002)  J 0
3 it TR HNSR (R R %, 1999; Zozaki & Takeba, 1992;

WA ESHrelm, EmE KRS EERAAL
B FEEHE TR RH.Tr.Ta.Ci f1 Ca, T PAR Xt
HEEBHNEMAEE . BEXHFAUE PARAE
E.,PAR BN ERERENBRLRE, WX
MEMBFREEFHRRESER, £ H R4 PAR
FEES Tr.Ta.Ci W F Xt HF K45 Pn i R 1E
A EEREWARE , X SRMEXSGITERER. A
BEAPBHMTUEL , EFEEF L4 PAR{S
REFRHF P MEERKEE.
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Zelitch,1992; Osmond & Downton, 1995) . ¥4k %k
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BB KR E GBHE,2003) , 0t B 07 i 1 ix s 4%
REESIATHIER . EHAREERE KD/
R XTI R IR GE B, X 5 B EF (1999 MBF R 4
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