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Abstract

In Korean brackish wetlands, trees are rarely found, with Quercus serrata occasionally observed in some preserved
areas. This study aimed to investigate the potential of Q. serrata and the more commonly found Q. mongolica as
afforestation species for brackish environments by comparing their physiological responses to saltwater treatment.
The results showed that saltwater treatment reduced the photosynthetic rate in both species, but there was no significant
difference between Q. mongolica and the native brackish species, Q. serrata. Similarly, transpiration rate and water use
efficiency decreased in both species at comparable levels. However, stress responses measured through chlorophyll
fluorescence varied between the species depending on salinity levels. Additionally, chlorophyll concentration significantly
decreased in Q. serrata as salinity increased, whereas Q. mongolica did not exhibit a decline at lower salinity levels.
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These findings suggest that Q. mongolica, despite not being a native brackish species, has the potential to thrive in
brackish areas, similar to Q. serrata, and could be used in ecological restoration. Furthermore, research on species
within the same genus that share physiological and ecological traits with brackish vegetation could provide a wider

range of species options for restoring brackish ecosystems.
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Fig. 1. Changes in photosynthetic rate (wmol m™~* s~ ' ) of
Q. mongolica (white bars) and Q. serrata (black bars)
under different salinity conditions (Control, 8psu, and
12psu). Different uppercase letters above the bars
indicate significant differences between treatments (p <
0.05).
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Fig 2. Changes in transpiration rate (mmol m? s1) of Q.

mongolica (white bars) and Q. serrata (black bars) under
different salinity conditions (Control, 8psu, and 12psu).
Different uppercase letters above the bars indicate
significant differences between treatments (p < 0.05).
An asterisk (*) indicates a significant difference between
species within the same treatment.
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Fig. 3. Changes in water use efficiency (umol CO. mmol H.
OY) of Q mongolica (white bars) and Q. serrata
(black bars) under different salinity conditions (Control,
8psu, and 12psu). Different uppercase letters above the
bars indicate significant differences between treatments
(p < 0.05. An asterisk (*) indicates a significant
difference between species within the same treatment.
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Fig 4. Changes in maximum quantum vyield of PSIl (Fv/Fm)
for Q. mongolica (white bars) and Q. serrata (black
bars) under different salinity conditions (Control, 8psu,
and 12psu). Different uppercase letters above the bars
indicate significant differences between treatments (p <
0.05). An asterisk (*) denotes a significant difference
between species within the same treatment. The dashed
line represents the optimal Fv/Fm value(0.81).
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mgm DollA7} Spsuz AHgh Fui(17.50+21.15 mgm )
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AHp<0.05).

120.00 -
O Quercus mongolica
* W Quercus serrata
a
100.00 4 *
b .

~ C
§ 80.00 -
£
=
g
&
§e000{ A
=
s
_g 40.00 4 A
=
8]

20.00 1 B

0.00 T T [
Control 8psu 12psu
Salinity

Fig. 5. Changes in chlorophyll content (mgm™ of Q mongolica
(white bars) and Q. serrata (black bars) under different
salinity conditions (Control, 8psu, and 12psu). Different
uppercase letters above the bars indicate significant
differences between treatments (p < 0.05). An asterisk
(*) indicates a significant difference between species
within the same treatment.
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5 P Hode @A E oA 2 tiRAold S
LUFR(75.86£23.91 mgm )7} AZR~(33.96+19.89 mgm™)
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