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Ecophysiological Characteristics of Deciduous Oak Species (1)’
- Photosynthetic Responses of Leaves to Change of Light Intensity -
Joo-Suk Sim** and San-Sup Han®
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ABSTRACT

This study was conducted to investigate the net photosynthesis, stomatal conductance, stomatal
transpiration, water use efficiency, and intercellular COz concentration in response to light change in the
leaves of three year old potted seedlings of Q. acutissima, Q. variabilis, Q. mongolica, and Q. serrata.

The light compensation point was in the order; Q. serrata (35 xmol m? s™) > Q. variabilis (26 1 mol
m? s > Q. acutissima 23 pmol m? s > Q. mongolica (16 zmol m™? s™). For all of the seedlings,
the light saturation points were in from 1,000 to 1,200 zmol m? s™'. At the light saturation point, the
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net photosynthesis rate was in the order; Q. acutissima (14.9 pmol CO: m™ s™) > Q. variabilis (10.5 ¢ mol
COr m? s > Q. serrata (9.18 pmol CO» m™® s > Q. mongolica (7.87 xmol CO; m? s™).

With increasing light intensity, the stomatal conductance increased linearly in . aculissima, Q.
mongolica and Q. serrata, but in Q. variabilis, it was saturated at 800 zmol m™> s, At 1,200 xmol

-2 -1

m° s, the stomatal conductance was in the order; Q. acutissima > Q. servata > Q. wvaviabilis > Q.

mongolica.

In Q. acutissima, Q. servata, Q. mongolica, the stomatal transpiration rate increased with increasing
light intensity, but in Q. variabilis, it was saturated at 800 #mol m? s™. At 1,200 #mol m? s™, the
stomatal transpiration rate was in the order; Q. acutissima > Q. serrata > Q. variabilis > Q. mongolica.
In the all seedlings, the water use efficiency increased rapidly with increasing light intensity, and in .
mongolica and Q. serrata, it reached at maximal values at 600 ymol m™ s and then it showed a little
decrease. In Q. acutissima and Q. variabilis, the water use efficiency reached at maximal values at 800

and 1,200 ymol m™ s respectively, and then it showed constant values.
In the all seedlings, the Ci/C.ratio decreased rapidly to 600 #mol m? s, and then it showed constant
values. At 1,200 ymol m? s™, it ranged from 0.60 to 0.67.

Key words : light compensation point, light saturation point, net photosynthesis rvate, stomatal transpiration
rate, stomatal conductance, water use efficiency, CiC,-ratio, Q. acutissima, Q. variabilis,

Q. serrata, Q. mongolica.
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Table 1. Description of studied oak species. Data
indicate mean values(n=3). RCD : Root
Collar Diameter.

Species RCD Height Age
(cm) (m) (year)
Q. acutissima 1.2 0.9 3
Q. variabilis 0.9 0.5 3
Q. serrata 0.7 0.4 3
Q. mongolica Q.7 0.5 3
2. 53 4y

%333} 4] < % (net photosynthetic rate; Aser), 71
ZA}2 % (stomatal transpiration rate; E), 7|2
# & ¥ (stomatal conductance; gH20) 59| &4 &
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Figure 1. Effect of photosynthetic photon flux
density(PPFD) on photosynthetic rate
in leaves of deciduous oak seedlings
(@ : Q. acutissima, O : Q. variabilis,
B Q. serrata, [1:Q. mongolica)
measured at 25°C leaf temperature. The
symbols indicate mean values (n=9).
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Figure 2. Effect of photosynthetic photon flux

density(PPFD) on stomatal conductance
in leaves of deciduous oak seedlings
(®: Q. acutissima, O : Q. variabilis,
W : Q. serrata, [1: Q. mongolica)
measured at 25°C leaf temperature(n=9,
1: SE).
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Figure 3. Effect of photosynthetic photon flux
density(PPFD) on stomatal transpi-
ration rate in leaves of deciduous oak
seedlings(@ : Q. acutissima, C: Q.
variabilis, W : Q. serrata, [J: Q.
mongolica) measured at 25°C  leaf
temperature(n=9, 1 : SE).

BE 400 gmol m? sl A A} Re] ) F
2% eE THFE 1,200 #mol m? st &
9% FAGE, FRUE agw AZuge s
FTEAEERY Egten, Fx 1,200 #mol m”
stellA] Al V) REASEE Abge e
oF 55% 2 4% F 7P sk, olEd Az

N

o}

™~



212 HEM TRl A - R fE(I)

% o AFErE OE 3930 Hd SraT
b AR FE FEAE T 4 Aseh
o AFelH AT 45T NFFAEEE

Maruyama®} Toyama(1987)7F &3 Raugt Q.
grosseserrata(d.46 mmol H:O m? shel &3}
%(4.62 mmol H,0 m™ )9 7| E54%E B}
= A e gholelx, =& A 5(2000)0]
A A 27 sl A 7T AT At e}
2] 949 7|EFAEE Bogx U el %
19 7|FFAE R wolFe nlE Y o]
EEOI} AEhe Eofo] A5 33k slof
o] Alete ESRT) EFFRE-ghake] 7haFo)
AL Aoz, oldid Y& EYFETHS B
=2 vephgg Aolet AZE

fo &L e rfr (m

1
i

ol o

7]

4. R0|852

EAhbps AduRel prolfade Yy
400 umol m? s A= wi=A Zrlsig e, %
= 600 pmol m‘2 sTREE Aoz 7Hasq
th(Figure 4). o1& 7t4e] e s3FAHAEE
o) ZrhEo ula) 7 FEAEES 715 o 2
AR o] F £EL tlE £Fd H& S =
oAl FFAE g FRan| o] Ao s g
& 2S5 At ol ¥lE FRYTE
F% 600 pmol m? s'7kA] whz A Zrjslelx,
2 olAe] BreME F7HEe] F3hE gl

8

2

T 6}

o

£

£

Q 47

o

5

52t

w

=2

=

0 'l L
0 500 1000 1500

PPFD (umol m™2 &)

Figure 4. Effect' of photosynthetic photon flux
density(PPFD) on water use efficiency
(WUE) in leaves of deciduous oak
seedlings(@ : Q. acutissima, O : Q.
variabilis, W : Q. serrvata, [1: Q.
mongolica) measured at 25°C leaf
temperature. The symbols indicate
mean values(n=9).
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Figure 5. Effect of photosynthetic photon flux
density(PPFD) on intercelluar (C)/
atmospheric COz concentration(C,) ratio
of deciduous oak seedlings(@ : Q.
acutissima, O Q. variabilis, B : Q.
servata, (] : Q. mongolica) measured at
25°C leaf temperature(n=9, 1 : SE).
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