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Abstract

The rate of photosynthesis (A) of leaves from 10 plant species (6 evergreen and 4 deciduous) of the family Fagaceae was
measured using a portable photosynthesis analyzer, to examine which species take up CO, most efficiently. Of the evergreen
species, the photosynthetic rate of Castanopsis cuspidata var. sieboldii was highest, and remained above 82.1 ~106.4 pmol
kg''s™ from July to November. Of the deciduous species, the photosynthetic rate of Quercus acutissima was higher than that
of the other three species, and remained high at 83.5~116.6 pmol kg's™ from September to November. The photosynthetic
rate of the 10 species was positively correlated with stomatal conductance (gs) and transpiration rate (E). However, there was
no correlation between photosynthetic rate and intercellular CO, concentration (C;), although there was a positive correlation
just in three species (Q. gilva, Q. acutissima and Q. glauca). These results suggest that the CO, fixation capacity of C.
cuspidata var. sieboldii, an evergreen species, and Q. acutissima, a deciduous species, is significantly higher than that of the
other species examined, and that photosynthesis is regulated by both stomatal conductance and transpiration. Therefore, C.
cuspidata var. sieboldii and Q. acutissima may be valuable for the evaluation of carbon uptake in urban green spaces as well
as in afforested areas.
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Fig. 1. Seasonal changes of air temperature, precipitation
and relative humidity determined from 2010 to
2011 in the Jeju meteorological station. Data were
represented as the daily averages. Solid and dotted
lines in temperature represent maximum and
minimum temperature, respectively. The arrows
indicate the days when photosynthetic rate was
measured in the leaves of 10 plant species of
Fagaceae.
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2. Photosynthetic rate of the leaves of 6 evergreen (A) and 4 deciduous (B) plant species in the family
Fagaceae. Data represent the mean (= SE) of four replicates.
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Table 1. Correlation of photosynthetic rate (A) to environmental factors (erf, Ticar) and the other photosynthetic parameters (Ci,
E and gs) in the leaves of plants in the family Fagaceae

Species Cret Tiear G E gs
F-AAMNY (Castanopsis cuspidata var. sieboldii Nakai) 0.377 0.373 0.265 0.775" 0934
BIAE (Quercus acuta Thunb.) 0192 -0.121 0425 08537 0868
WZMRIUW- (Quercus gilva BL.) 0296 0456  0.6227 09397 0942”7
Z7}A I (Quercus glauca Thunb.) 0370 0438 0.538" 0933 0.906"
TFAIW- (Quercus myrsinaefolia Bl.) 0478° 05957 0.116 0734 0734
AN (Quercus salicina BL.) 0.131 0.043 0209 06947  0.748"
2352V (Quercus acutissima Carruth.) 0491 -0.467 0.655"  0.928" 0923”7
W2 (Quercus dentata Thunb.) 0363 -0.345 0.287 0.876"  0.819"
A (Quercus mongolica Fisch.) -0.534"  -0.469 0.126 08317 0829
ZZ 5 (Quercus serrata Thunb.) 0624 -0.556"  0.096 0.938"  0.904"

** indicates the significance at the level of 0.01, * indicates the significance at the level of 0.05.
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Fig. 3. Regression plots of transpiration rate (E) vs.
photosynthetic rate (A) in the leaves from evergreen
(A) and deciduous plants (B) in the family Fagaceae.
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(A) and deciduous plants (B) in the family Fagaceae.
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