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Effects of Light, Temperature, Water Changes on
Physiological Responses of Kalopanax pictus Leaves (VII)
- Daily Changes of Stomatal Transpiration, Water Use Efficiency,
and Intercellular (C) CO. Concentration versus
Atmosphere CO, Concentration (C,) Ratio (Ci/C.) -
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ABSTRACT : This study was purposed to elucidate the best optimum sites by ecophysiological response measurements of
Kalopanax pictus samplings of plantation. The diurnal changes of the stomatal transpiration, water use efficiency, water potential,
and intercellullar CO, concentration of leaves were measured by the portable IR CO, analyzer. The results obtained are summarized
as follows. 1) The daily stomatal transpiration rate was highest at 10:00 a.m. After 16:00, the stomatal transpiration rate rapidly
decreased. 2) The daily water use efficiency was maximum at 8:00 a.m., and then rapidly decreased until midday with decreasing
water potential. 3) The daily Ci/C, ratio rapidly decreased until 9:00 a.m., and then showed a stable value until 16:00, and then
rapidly increased. The daily intercellullar CO, concentration (Ci/C, ratio) showed the same tendency as water potential changes.
Consequently, stomatal transpiration and water use efficiency was increased with high water potential of leaves at am, and then
remarkably decreased with low water potential at pm.
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Table 1. Description of studied Kalopanax pictus saplings.

Height| RCD | Age |No. of

Sample (m) |(mm) |(year)|tree/ha

Species

Kalopanax pictus|6-year-old trees| 2.07 | 34.1 | 6 | 5,000

Data indicate mean values (n=5).
RCD: Root collar diameter

Table 2. Topographical characteristics of studied sites.

Species Altitude (m)|Slope (°)| Direction |Ridge/Valley

Kalopanax pictus 820 10  |N340 W 8/10
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Fig. 1. Daily patterns of stomatal transpiration (E) and photo-
synthetic photon flux density (PPFD). The symbols
indicate the means of measured values (n=2).
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Fig. 3. Relationship among relative humidity (RH), leaf tem-
perature (Tiear) and leaf to air vapor pressure deficit
(VPD). (n=200).
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Fig. 2. Relationship between stomatal transpiration (E) and leaf
to air vapor pressure deficit (VPD). The symbols indicate
the means of measured values (n=2).

WUE (umol CO 2 mmol H207")

0 1 1 1 1
4 8 12 16 20 24

Time (h)

Fig. 4. Daily patterns of water use efficiency (WUE). The symbols

indicate the means of measured values (n=2).
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Fig. 5. Daily patterns of intercellular (C;) / atmospheric CO,
concentration(C,) ratio (Ci/C,). The symbols indicate
the means of measured values (n=2)

_9_ O

o A= Sure] ARl diwt A YA E4E
A5t 295 ANDH s FHstLA she d™Y
Aotk & FAoA e A A9 7eSAEEY ¢
Ho}, ol 8 aeo) st sRzdde] dus) 17
I AZSE] CO, v Wt 5o 54, LEsHth
I 23S aofshd v gk 1) 7l ssAkE ]
ke 24 10A140] 71 =teH, 1645 71HeR 7]
ToAEEE BEA gastgth 2) eEoldagl] o
Hole o 8AI o A AE B, O & 2l
o] et A Xéiﬁ}ﬂ wEA Fastgert gl uet &

_.
=
>,

o|FHE = F4% fHAE Btk 3) AENF
CO, FE(C/Ca H&)9] dHigh=
A8, 1 F 164 7HA= 2 W3} glo] bl 4
]s}wgu:] 16A] o]|ZHE]= thA] HH}EHI 57}3}‘%}.
ng% UHSI= EEHEY 2
Ao
3

1 ofN
2ad
o
£his
o
oo
po{y
LLt[O
ofr _l>,
s
<l
i,
e
o
He
flo
to
)
<
N
Y

RS AT, 2002, S8EHS Aul7lE A =AT=—AN
AT 144pp.

ox
MY
383
S
=
N
N
ol
322
1r
nlo
_\;
—{E

AL AR 5. pp 64-65.
B AL A9 U] oA
2] 87(3): 483-492.

=N
B o|ET 1998, ZAI
7 g YRAREA 51aolE)s

El_\ﬂ.oh

YA, 2001 7HIGE SUR AEE S4. A4 1095 pp.
56-59
4% AT BB, LA, KT 198 ALE 9 47

2§) 11: 89-109.

2w, ol 2001 w‘;é 32) M(z) -2gustol ofst gt
A ke BEHs 7|4 303): 171-176.
AFA. 1990, BFA R} SulRele) Wetn 5E0) B4

1
AU G A Loy
454k 2001 2)7|chaLbR SshAAe S
SR S B 9 R Aot e
37: 67—79.

o5, 2000. S1o] el AeEre B4 % BxA ool whE
alosaponins $Fo] Wat ZuoishiL vhahel pApeheli .
o5, A, 7714 20000, TEAAY SR e W AR
o] w2 kalosaponin 2o, FAYFS|A] 31(2): 203-208.
ol 4%, 9, AAE, U719, 20000, ZUE SUE A4 YR

of QA ATE @ B, FATAUAZEA] 132): 89-94,
B 2002 GGH FUERS B, 71TEAL J3AEE



T A ek 5

g 97. SR AR A B A

E49] WHol. Y. 33 14-21.

Caemmerer, S. and Farquhar, G. D. 1981. Some relationships between
the biochemistry of photosynthesis and the gas exchange of

leaves. Planta 353: 376-387.
Kim, D. H., K. W. Yu, E. A. Bae, H. J. Park, and J. W. Choi.

ok
<t
r

o

°f

ke

[o

e
®

[e]

—_
Nl

=

Ol
M
o]

g
o

st

f 25, o2 Haol| IE LT g2 dalgsv) - 33

[olc]

1988. Metabolism of kalopanax B and H by human intestinal
bateria and antidiabetic activity of their metabolites. Biol. Pharm.
Bull. 21: 360-365.

Larcher, W. 1995. Physiological Plant Ecology. Springer, Berlin,

506pp.
Kozlowski, T. T and Pallardy. S. G. 1997. Physiology of Woody

Plants. Academic Press. New York. 411pp.



