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Abstract; Based on the field measurements of the stomatal conductance of the dominant tree species in broad-leaved Korean
pine forest, the responses of stomatal conductance of the single leaf to environmental factors were used to analyze the
relationship between stomatal conductance of leaf and environmental factors and develop the single leaf model. The results
show that the stomatal conductance of the leaves are sensitive to photosynthesis active radiation ( PAR), vapor pressure
deficit (VPD), and air temperature ( 7,). The stomatal conductance of leaf increase with PAR and Ta and decreased with
the VPD. The validations of Ball’s linear and Jarvis's non-linear models based on field data of leaf stomatal conductance
(g,) on the broad-leaved Korean pine forest indicate that the Jarvis’s model is better estimate of g, than Ball’s. The
relationship between stomatal conductance (g,) of the leaf and environmental factors could be expressed as:
g, = PAR(1.606T> +118. 19T, - 1878. 67)/(355. 70 + PAR) ( -430. 433 + VPD)
The model will be helpful to simulate the dynamic photosynthesis at leaf and canopy scales and also to simulate NPP and
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energy and water balances of broad-leaved Korean pine forest ecosystem in the Soil-Plant-Atmosphere Continuum ( SPAC).

Key Words: broad-leaved Korean pine forest; leaf; stomatal conductance; environmental factors
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1.2 WEHE

BEB [ LU M 2T AR bR S BB T : £L48 ( Pinus koraiensis) 7K B M ( Fraxinus mandshurica ) . 58 i 45
( Quercus mongolica) & ( Tilia armurensis) F1 €A (Acer mono ) % , TEAE W14 1< ) FE BRES B FF 1R , S8R AR v
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B 5 FIIE B BEAT L . FHorp COL¥RE (C,) BB 9 250,360,550 ,720 pmol - mol ™ , 3R J& (T, ) B ¥ 9 15,20,
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Table 1 Step regression analysis on the relationship between stomatal conductance of single-leaf of broaded-leave Korean pine forest and

environmental factors

Al EEIE a8 Fi% HRRE

Month Regression equation Sample No F value Correlation coefficient( R)
6 g, =1. 166PAR x 10 ~* +0.948T, x 10 =2 -0.307VPD -3.098 89 34.458 ** 0.435°

7 2, =7.T03PAR x10 75 +1.248T, x 10 ~2 —0.107VPD -0.298 103 88.106 ** 0.688**

8 2, =0.093PAR x 10 ~* +1.848T, x 10 ~2 —0.207VPD® -0.435 94 51.047 ** 0.514

BEIKSE level of significance: * P<0.05, = * P <0.01; XA BEKFHRI N ¢ $ 5 the test of the significance for the correlation

coefficient was  test; [[A] the same below

2.2 MRS EERNEE

iR AL E SRR T Z RE B R R E B EIRIUA Y Jarvis- 2R E IR LR AR RUFN Ball- 2R A9 et
B, Jarvis-RIELRE AP ERBR ROy Jarvis 1211, AL SRR T2 W B R BOZIEL MR, Ball-
KL T ERB B H Ball F MRIE LI EAM CO,AILERZ HHERXRBAN, LIRSS
Ho B AR R Ltk , JE AFELERE E XA RE R B,
2.2.1 FEMH[ITFEHEE

WRIEZH ZITCEH R ER, X TR ikt i AL B =R e EZINEHE T8 PAR.T, F1 VPD
o ML, MKAE Jarvis SRR EDRIGE R MMM B AL EEE, T RS COMEEXM <AL
FEEWABZE , WA LA ST R R g R PR COo, M BRI M A AT, BB
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A, o ALK HH; PAR R ER RN EE
g, SKIRIE T e VPD) I B R B S
fi(VPD) =1/(a, + VPD) (3)
R, o ALEEH.VPD A 5EK[ZAERKKRES 6k, 845 Kpa,
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L(T,) =T + o, T, +as (4)
A, T(C) ATRBRE , 03 0405 ALK HE
BHTR(2) ~ (4)RAFR(L) b, HEER"

a;T +a,T, +as (5)
(a, + PAR) (a, +VPD)

W IE REHLLE B BOETF A1 7] 22 LI B9 06 & A iR 5 = RE R KRR T 18 DA RS AL -3 B G 1B i 450 fEL,
Statistic6. 0 JRAL I RMAHTIE LRSS HEE XS, BAKXSHMIHE(R2) . TR, W mmket A
[ SIRETZEERARFEA RN

g, =PAR(1.606T> +118. 192T, —1878. 67)/(355.700 + PAR) ( —430. 433 + VPD) (6)

g, =PAR

F2 HAHASY

Table 2 Estimated parameters at Jarvis' Leuning's models

RE 2 FR SHORUE MRREr
Modeling name Estimated value of parameter Correlation coefficient
Jarvis BB IERS T Jarvis’ model a, =355.700; a, = —430.433; a; =1.606; a, =118. 192; a, =1878. 67 0.571°*
Leunning ¥ ##E%) Leunning’s model m=0.688; g, =0.074; VPD, =8734.915 0.322°

BREE R A DR B ST S A AR SRR ARSI N 47.56% (F, o =41.09% ) HiX IR BE
IR s SR E R UE 5 S A X R HOH 0. 6536 (2y 0 =0. 5647 ) FHIAFIR B E KT, XEBAIEL M
S EER SR UL R AR B SIS ST EE T2 RN ISL R,

2.2.2 &HSAFEER
ESILSE 58t E R AE AN X ARG EM b, Ball 2 TSILSERHEIL
h.hs
gs:mAC +b (7)

L, A, (pmol-m 57" ) BEEAEE b, (% ) B RSHAELE, C,(mol-mol ') KM i FEH CO,KE ,m
b BB AR,

Leuning!"' R F C, - I" {4 G, VDP G KR SIBE , 3% FE Leuning [ Ball <715 B ok 3k 19 BAA
RN

_ A"’ 8
€=M Tc _T)(1+VPD./VPD,) (8)
A, C M CO, ¥ E (pmol-mol ™') , I 2y CO, M & (wmol -mol ') , VPD M- T B /K IKE T 7 (Pa) ,
8 NTENCAME SAL I g (8, m HEADLIE S &M T SR CO, R IE M XS E, VPD, h R LS FLF B X
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VPD RS 25 F 4
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Bih R BB S5 SEE R A S RECH 0. 32291505 =0.3109) , B 1A B.E K,
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P SERVE R AT IR AN LR, 25 Rl 1 s,
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(1) ikt S B 5 FHEE FHE L
S, LB B SRS PAR M 523 KA K IKE
VPD IRIRE T,3% 3 M EETFRMEE,

(2) RAFEMFRN 2 BRILFERBHAST T I
IES WA, RAZET Jarvis JERMBERIMEKSIALFEBBI L EET Leuning B R Ball M A BIM £ R
BAEFMEDSER, Btk B amkn FSILSE SRR FRXER N

g, =PAR(1.606T> +118. 192T, - 1878.67) /(355. 70 + PAR) ( —430. 433 + VDP)

BT FHRE F b 2 0, AR EH M B ARS T , SR FREFEHNKALRE R WmAEE
ZEAER . REESERN R E T RPIR RN LR AL B RN, TR TE R AR fI 3
RETFHELAERNE R TR, B, 24 RABERIISH R BHS B 1L A8 M SIS E 537
RRFZEHEELRR, M, SENZANEERRESREH R FE SR EMEEX R
5,

MR S EEUE AR F A E B E N B AR O, K H LMLkt i Sl AR R

FERUE (mol m™2s™")
Simulated stomatal conductance

Bl 1 Javis EZIF Ball BERIUE LhEE
Fig. 1  Validation and compasion of the Ball’s linear model and

Jarvis’s non-linear model
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