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Relafi?nship between the net photosynthesis of Quercus glauca and

the environmental factors

GE Ying, CHANG Jie, CHEN Zeng-Hong. PAN Xiao-Dong. QIN Guo-Qiang (Coltege of
Life Sciences Zheprang University, Hangzhou 310012, China)

Abstract: Relationships among the net photosynthesis (Pn), light intensity {L).air temperature{7T ) ,rela-
tive humidiry (RFf) of Quercus glauca at the levels of different leaf 1ypes. seasons, and the whole year
were analyzed. Results showed that Pr was a positively bound to the L. The L determined Pr when T<
257T. But when T>25C, it had a negarive efiect on Pr, and the effect became stronger as T rising. Low
soil moisture made a strongly negative effect of 7" on Pn. The relation berween Pr and RH was light and
could be neglected. The respand of different leal type 1o the environmenrt factors differed greatly. The Pn
of Quercus glauca could be estimated by the L and T through the model in the most time of one year, and
could be estimated only by L if some limits were added.
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R T BN LR EHE RIL A% L 29714 . RS 11913 . T FE R M SE GRS BEH
KEPR.HLEBRERRPELFNEEFASER . ZSAHEREVHAE. F8FFEBEEE . XFEER
HEE AU G S FHES.EKEL. FHSE16.9C . HE 6120 C. R RBESE 42.9C R B E
BB 5C AFYREKE 1502mm, H e 1941h, R & 1320mm ABATRE 774 K HIBHREE 106
* 4. 184k]/cm? + a,

ELMFL 2 shm® WMHFFH PR BRSNS, SR ¥E 100~ 150m, 2 i FTR - 3 5 29 30°. Pk i B #F
HMEEC7~0.0, BREARMEER.FABKBEHAE M. KRB E G W (Lithocarpus glaber)y, TE
& FFE % SRR (Liquidambar formosana) K B (R B8 K (Loropetatum chinense) , B¢ (Lin- .
dera aggregata) , R BT F 4 515 B (Woodwardia japonica) .

19934 10 H~1995 F 4 H. BE3-TA. MESFEM 1.4.7.10 A, HEHA L ESHF AR SHIL
BENELTFRASEMERER RS ER, Hrh 1993410 H AWMM, 1994 F£1~10 AM 4 W
R MH M EHE . E05~1h M 1K . EXMI~++A#E, BTLUEENZSEN, . TEETRE
FEEEMEZ AXSIITHMNE. BT 19U F 1 HEMEREREN 4 ANNFMEEN TEFR. K
19054 1 Hfn4 ARHE.EXMAM. & 2~3h M 1%, HE5EBH AL N,

Pr=(C,— Cy)»107% « F/A - 44.273/22.4€273 + 3 « P/101322 )
AP HEAEEREDHAEEEE mgCO/dm® « h);C BIFS AR CO, 8 B (umol /mol) 1, A S
A# CO, M E (pmol/mol) \ F A RS ZEMSERE (m*/h) A B E AT ERAm?) 144 % 1lmol CO,
MIEE:22. 4 ARHERE T mol SEMER AN EHNMBECC);101322 AIREXNSE(Pa): P HillE
Bt RS R (Pa).
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F4T 8 T TR L AR D B A GRS AR R B A MU RIR .
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—FENFE P S LHEEEERFHR —RER. £ L<6lklx FIHERBER/MEIEIEGF=0.7127" * .n=
85),>61kxl BiH AR X B, BREDEKT.
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Fig. 1 Relations between net photosynthesis {Pn) of Quercus glauce and Hght intensity (L)

Su, 2 H4A M Full-sun leaf, Sh, B4t Shade leaf
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Fig. 2 Relations between net photosynthesis (Prlof Quercus glauca and air temperature (T}
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HHAYN Pr 5SS EREASAER (RH>55%0) RFBE0EX. T RE B T ¥ N
BE.ATXHAEXFERERTFSENTLTE. LEMFE L FE Pa A RE ML EL. B 1.
RH T REEWESEANTEEF. HEEZE RH B(<55%00 . Pr E5 0. X EER R . HBAKE
IFERANER.
2.4 EEEHANERESHFEEFAEHENXE

i 1 FH A Pr(Pagy I HBR Pal(Pran ' SFEEFREEFE D Pan,. S LEBEEHX (=
0.7599" "V EA — R I MEABEFREEMREE T PraeS5 L HBEHXG¢=0.7053"") . Proan 5 T B F .
HXG=06932""MWT PeiE¥ S RE X 5T MEARSIHEER. Y Sm<20%MHFEHXE I
E.Sm>20M R LMBXE. iR Pru. 9 L XEREVLHMEMN Sm HEFER.TFYE Pa 5 L.
THSmBFRE.

X1 WASHESRE P R T EYAN R B+ S KR (Sm)

Table 1 Net photesynthesis (Pn) of Quercus gianca and lght intenslty (L), alr temperature (T),relative humidity (R
and soll water content (Sm)

H it PrimgCQ;/dm* « h) L T RH Sm ()

<A.H}
Datetm. di Max Mean Clelx) te? %> 10~15cm 40~ 50cm
1954-01-27 404 2.78 26. 2 10.0 28.5
1994-01-28 2. 87 2. 42 17.3 12.2
1985-01-19 2,35 20. 5 11.8
1994-04-29 2. 07 1.07 29.6 30.1 59.9 31.9
1995-04-17 1. 83 0. 98 26.7 28.9 62.0
1995-04-19 1. 97 1.03 31.0 29.4 60.3
1994-07-14 17. 4 18.2
1954-07-15 2. 54 2.34 18. 6 35. 6 61.8 15.3 16. 2
1994-07-17 2.37 0. 76 34.3 36. 7 52.8 13. 6 14. 1
1994-07-18 0. 62 0. 52 21.6 35. 3 74. 0 15.5 19.6
1994-07-19Su* 4.52 2.12 45.3 37. 4 78. 1 16. 3 173
1994-07-19Sh 1.01 0.51 3.2 35.5 79.1 16. 3 17.3
1993-10-02 2. 06 1.57 42.9 23.8 55.
1994-10-25 5 32 414 £0.0 182 59. 4 18. 4 18. 3
1994-10-28 5. 20 3.40 38. 4 17.7 65. 1
1994-10-27Sh 1.10 Q.72 1.3 20. 4 68- 5

* Su. %M full-sun leaf Sh. B4 H shade leaf
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ErAEETHBSFHER Y. E—FHT PS5 L.T.REVNEETFESF - HEEHBEKT
(ED.SEECGEGHEESTEREMIFP P 5L EHEEEFHRL ST ABXE. MK T LS
RH %% . RZEBF.TAM. B THFEAMOEEAER(NERN. TER L #1 RH HEXr=—0.507,
F REMBHNRANESEEHEAEEN AEX, T P SARETFRAXETEFRE SR Pr S L
MTHAXHETHE, BEIFASEEERA.LATEHFRERR 0.0 ABNSEHEEN H.

BEMHATHFSER.LATERREBRAY P AERF—E . FUBLUEF XA FBHTET
XS, BREH.L<61klx B 5 2MEXERER, T<SCHERTHHXEE BT HREXTE
EEFFHNB.Pr A5 LBEFHEX. AT T LIFHEXGC=0.35"), AREEZENVET I Pn .88
WEAREMEE, T>25CK Pr SEEFHLHERE.
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Table 2 Results of multivariate linear regressions and the path analysis

£ TR H ER AT
Multivariate linear regression Path analysis
H ltem FEEM  REX R HERs ERXENR HENE  RBNE 0 BRE
Coefficients Partial Samples Multiple Direct Indirect Sum
1 test effect effect effect
=7 c* 3. 1754 2.80" 76 0. 7123~
Three- L 0.0475 §. 38~ o 61 0. 02 0.63
vatiate T —0.0852 —4.07"~ — 33 0. 00 —0.33
RH —0.0700 —0. 01 —0. 04 — 30 —0.34
o C E. 6568 5. 26" " 76 0. 7111 "
Two- L Q. 0454 7.72% " o 63 a 0-63
variate T 0. 0649 —4, 07" —0. 33 (] —0. 33
C 1. 8507 5.18" 85 0. 7610 "
L<61klx L 0, 0801 9. 66" " 0. 89 0. 02 Q.71
T —0.0421 —3. 72" — 02T —0Q. 05 —0.32
[ 1. 3535 3.03"" 38 0.9179*" "
T<257T L 0. 0748 14.00*%* 0. 94 —0.03 0. 91

T —0.0324 —1.22 — 0. 08 0. 33 0. 25
TCEER N

ITED LE . Haad—FoHRe . TEEE T HWHER.

()T fl Pn IR AR .T<25CHE Pr HRTEMEX. HEETE S BRER. XS5 H S mE
ST T RoTE HL B TR R R AR SR YEE RN, Ed T S0 EH
KEEHETR., —FROPATREAAWT THYE Pr HHRAX W T HWINE P ETHER.
REET EE/DH Z— WA T 0. MH B LT FRAE/E AN, —E R E N 0T Mk, R
AR AHE.

(DUBEAFBERTHRMOERIER T RH EETR Pr R HEF.5F Pr 5 RH T ET4
WRH Pr 5 RH REE LT AN RH 3 HFR Pn BFER .

(OR|Pr 5 LTHRAMEE EFHNHS-ABRAES-BHEXET AR REEEEL XEHE
. —F PR e W] L B R AR AR SRR, RKKHET S
SEREHME. TN A ERRTER EEEA D ERRNAEAHNBEEFORRAGESE L.,

MAHEREFH EKRLFETHA LN Po, WFZE Sm AR . L<<40klx B BB L Bl Pn. %
FEFHAATHERAEEW. A AR BRI RET.

4 itig

fFHATT 5 Pn IXFETER . FEN TR - BN MEmBE R, WF T HH%E 30CH L,
40CH Pn EEARBRE (E ), AT AR P EERAE T THEA R EHEFOMERE T 3¢
Pn B AR B HAER,

EERGFETREH LA ER YA BEBSTRA +AREMNER YOS AFEEEL 5+
BB BRI SH FAKRE TR R MK A AR R ERRENEA. EAS— 1 E X
W AGEEGSAFELFFTREELMEEAX HAESAEROERAELAEACI IR i
(AR ROMK AR MY AEEER, #5246 Pn 5B EHXERH . Sm 2 204U T
5 P EEMXBE(E D EWNEH LS PrXFE LS, XL LWNEE,7 H 18 BERE Prn B2
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TRERS MUEX KM LTHRH.SHENLRAXWUBEHE L AR THITHAH Sn EILLK
FRE. ZHEE KT —KH Sm 5 P FERABF ENLEH GHWTREN Sm A Pr WREEER .
HE—XRH Sm REE Pn WEEHRE, AVEMN KO RN ERANAF. ANFHTHEREK HE K
BER L EHMERBKNAESERAA KO REHREER. IS RENMESFERSH K 0%
EHXmIEE.

HEHHRAMBEANSHMIR.CRARA EFFEUHY A RENE. ARENHHNE®E

B RKBEATE FEENEETFRAFE. ML TREASERERAEER G BETRE LAY

BEMH AT (B E IR R AR RIS Sk DR HFL. THRERHEIET RSN L

RN UTUEERBR T HER P R ER . H Sm KetEYHEB A M RE URR . EHNEES [
RBTREN,ERESSEMFREEREENA M ERBHAREMN P A ERAS XNEFRS 6 ’
FHEEEM. FREEE S A E LM 2 E SR

HHEEEEET RS RPN F RGBSR X% & TR . G KAl 1 H RR%E et shd

FHAEHRERETE S TRRR. BEFOREHMSE EERNEFXERHFIAXBCRET,
FEAMHEESHZBRERASHERFE. MAEZALRETHEHY  REL B0 EHE,
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