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Effects of Light, Temperature, Water Changes on Physiological

Responses of Kalopanax pictus Leaves(V)*
- Physiological Responses by the Changes of Leaf Water Potential -
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ABSTRACT

. This stuty was investigated in 6-year-old Kalopanax leaves in plantation forest.
. The decrease in net photosynthesis rate began at -0.80 MPa water potential, and

then approached zero at -2.50 MPa. The relative net photosynthesis rate which is
50% occurred at -1.70 MPa. The stomatal conductance increased temporarily until
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-1.00 MPa, and then rapidly decreased. At -2.50 MPa, the relative stomatal

conductance was 7% of maximum value.

3. The stomatal transpiration rate increased temporarily until -1.00 MPa, and then

rapidly decreased. At -2.50 MPa, the relative stomatal transpiration rate was about

17% of maximum rate. The water use efficiency rapidly decreased with decreasing

water potential, and then approached about zero at -2.50 MPa.
4. With decreasing leaf water potential, the COs content ratio, Ci/C. in intercellar

rapidly increased. The vapor pressure deficit, VPD gradually increased until -2.00

MPa, and then rapidly increased.
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Table 1. Topographical characteristics of studied sites in Kalopanax pictus plantation.

Species Alﬁ;‘;de Slope Direction Ridge/Valley
Kalopanax 820 N340W 8/10
pictus
2. 8 4y 3 ~1,200 pmol m? s\ 7+A At

NUEEY YEISY 52

o A8 694 SUF Yol A %
(net photosynthetic rate: Ane). 7l
% (stomatal transpiration rate: E),
Zd Z(stomatal conductance: gH20),
agln gEAEFY CO; FE(intercellular
CO2 concentration: C)H< th7]19h YAje]e
714243 (vapour pressure deficit: VPD)
of tiel gt AWYP-FuiE HAYH stam
2% 71 (Leaf chamber
LCA4, Analytical Development Corporatin
ADC, Hoddesdon, Herts, %¥%)& AM&3td
6.25 cm® W& YW (PLCA(B)) &N =%
AT F4GA 28 BE ¢ U 2L
7)1 %24 #3) (Leaf Microclimate Control
System; Analytical Development Corporatin
ADC, Hoddesdon, Herts, 94=)& AH&3titt.
2P e 4 me =ole 7] fUctHUE
Argsted d7|2RE CO.5 AF FELsken,
THEE COp T2/t ti71e) COp =9 vl
HAH(T 18 F) dIHE 4 B2 v &
1~28 ¥ CO» 559 ¥t A8 of 342
fzsgc. 4E SAANE AL T 7 AA
W 5~10709 ZAL] st AAlstATt
B YPeEA FPS TEHY &Y HAE
(g FAdg, 39 0 FT¢o22E 50cm, o
g AFHORRE 15cm)E 1Y A& 25°C
+1°CoA Z439er, B2 JAiy sid
of 42" quantum AAMZ ZFstAoH, A4
UFH =23 Fre 9= FHFF(0.93)
2 FgozAd AAHUG 33 FE9L Hzx

>
b _Il-> [T

il ofrt of¥

analyzer:  Type

& ZERY Fai 9
sgon, deE 3L

=

=

gl A r,H _0_
Ay Lo “i]% thermocouple%: o] &3}
B

U AsY S5 FA2E T4
E(FeSO; TH:0)9 A g
ge g 25~T0%7HA ulsxgd A3
==

3. HOIE 2M

oY JdEVNAT SHINEE, V3 FAESEY

71%%155, ¢3E. 283 GEAEDFY COy
T¥ Caemmerer & Farquhar(1981)9 2

] 4011 A= den, a2jn g7 9 Apeld
%7194 4% (vapour pressure deficit: VPD)<
Landsberg(1986)2] 2l oz Ad=HU}. =

@ Srolengd AN FFPISEE FN

ox

£x2 J¥ g, 2 umol CO, mmol H.0'2
a3l ti7] &9 CO, % (air CO; concentration:

C)ol dg A5 XSS CO; F=(intercellular
COg concentration: C))¢ ¥&& ¢ ¢, '8
7t2y AAEY 3 - FEA JHALe ok
Kume & Ino(1993)2)dl| o3l =44 stAct.

oP
A= Amax [1

- exp ( )] - R



BB 229 (2006) 79

% zoN FEAEHY xlw} 9 3%
Aol £EEL BT 0~100 pmol m ™~ s GG
Ao A3 y=ax+bol & FaHAT. o
71 ae FgAol4EE, yEBA bE ¢E3ES
T, x399 b/ax FEAA, a8zm FE3H
& AYBIAE T} 80%0l A4S B =g #
zdoz g,

A geld B4 2AbE A6 A
SURE Q2o g

ORER-CIES T4 ERER R LR 2
e

dof FEFHA -2.50 MPaolA 0o 23t}
BB EET 50%E FAste 49 FEX
g4d& ok -1.70 MPa°lsitt.

Teskey et al.(1986)9
taedae -1.00 MPa9 49
2 BPEEY Fart Loyt -2.00 MPadl
A cREYEEE 0o getn Basiyon,
4(1990)& EFduUFe EvuR &9 Y2
Ao FEXHHol 74z -1.30 MPa# -1.00
MPadld Hzeo &3 E9] 71/\7} doju}
o, £FFHETIE (o il FEIXHAL
-2.90 MPa® -2.30 MPa°|gx P-.L?SH A
YT CAFAEE 0] He 49 FEE
g4 EFYUFEYde 31, sYYFEUE
#e B
1 o

o|slW,  Pinus
FEEXHHEAA F

rio

2 -1.40 MPaclA ¢ &%
T AUEFRHSEE & 4% ER UWT 2
RN ge 2e FRIAEAEL ¢ -1.40

& AAEFEAEES )

12
"» 10 F
|E 8 |
3 6T
2 |
3 L
s 2 F
<E L
0

0 1

W ater potential (-MPa)

Fig. 1. Effect of leaf water potential on net photosynthetic
rates (Ane) in leaves of Kalopanax pictus saplings
grown in the national forest at Pyeongchang 1= SE

(n=3)
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Fig. 3. Effect of leaf water potential on stomatal transpiration
(E) in leaves of Kalopanax pictus saplings grown in the

national forest at Pyeongchang 1 = SE (n=3)
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