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ABSTRACT

This study was conducted to assess the physiological tolerance of native tree species for successful
restoration and revegetation of abandoned coal-mine spoils. Study sites were two coal-mine spoils
(Sododong and Ssarijae) in Taebaek, Kangwon Province, Korea. Five individuals of Betula costata and
of B. schmidtii were analyzed for malondialdehyde (MDA) and hydrogen peroxide (H;O;) content,
nitrate reductase (NR) and superoxide dismutase (SOD) activity, and for carbohydrate concentration
in the leaves. Trees in the abandoned coal-mine spoils were influenced by deficiencies expressed by
MDA and H;O, content in the leaves of two species being higher at the coal-mine spoils than in the
surrounding forest. Low NR activity indirectly represented nitrogen deficiency in the soil of the coal-
mine spoils; an unmanageable SOD activity implied that tolerant functions didn’t act against a certain
stress of the coal-mine spoils. Decreased glucose and increased starch concentration especially
showed the inhibition of the carbohydrate metabolism by inadequate factors. Consequently, low
nitrogen content in the coal-mine soils might increase damage in trees as a result of inhibiting the
expression of tolerance mechanisms against stress. Therefore, trees in coal-mine spoils need ample
nitrogen to use as a metabolic energy source in order to prevent damage and increase tolerance
against stress.
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Fig. 1. Mean air temperature(left) and precipitation(right) at
Taebaek area in Korea from 1998 to 2002.
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Table 1. F-values for analysis of variance and significance
levels for nitrate reductase(NR) activity, superoxide
dismutase(SOD) activity, hydrogen peroxide content and
malondialdehyde(MDA) content in the leaves of B. costata

and B. schmidtii selected on the coal waste piles and forests
of Taebaek area.

F values
Source
MDA H,0, NR SOD
Species 52.86%%%  40,54%%* 336, 1%*k* ]569%*
Sites 35.57*%*%  8.12% 10.1* 0.79
SpeciesxSites  0.09 3.52 52 2.09

* *kand *** are represented significant differences at
0.01, 0.001 and 0.0001 respectively.

500
a
b —
400 }
a
- r |
(@]
5 300 | b J_
£ 1 E=
& 200 f J_
=
100 F
0 .
B. costata B. schmidtif
200
O Surrounding forest
50 | Bl Coal waste piles o a
— T
> 2 I
o
2 b ]I
%) 100 T
’ i
50 F
0

B. costata B. schmidti

Fig. 2. MDA and H,0, content in the leaves of B. costata
and B. schmidtii selected on the coal waste piles and forests
of Taebaek area. Each bar represents the mean and standard
deviation of five replicates. The different letters within the
same species indicate significant differences between sites
at p<0.05 by Duncan’s multiple range test.
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Fig. 3. NR activity and SOD activity in the leaves of B.
costata and B. schmidtii selected on the coal waste piles and
forests of Taebaek area. Each bar represents the mean and
standard deviation of five replicates. The different letters
within the same species indicate significant differences
between sites at p<0.05 by Duncan’s multiple range test.
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Table 2. F-values for analysis of variance and significance
levels for glucose, starch and total non-structural carbohydrate
(TNC) concentration in the leaves of B. costata and B.
schmidtii selected on the coal waste piles and forests of
Taebaek area.

F values
Source
Glucose Starch TNC
Species 6.33 6.11 7.03
Sites 10.9% 8.04* 9.52%
SpeciesxSites 0.91 13.0** 0.51

* and ** are represented significant differences at 0.01
and 0.001 respectively.
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Fig. 4. Glucose, starch and total non-structural carbohydrate(TNC) concentration in the leaves of B. costata and B. schmidtii
selected on the coal waste piles and forests of Tacback area. Each bar represents the mean and standard deviation of five rep-
licates. The different letters within the same species indicate significant differences between sites at p<0.05 by Duncan’s
multiple range test.
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