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Abstract: To understand functional changes of forest ecosystems due to climate change,
correlation between decomposition rate of leaf litter, an important function of forest
ecosystems, and microclimatic factors was analyzed. After 48 months elapsed, percent
remaining weight of Quercus mongolica leaf litter was 27.1% in the east aspect and 37.0%

in the west aspects. Decay constant of Q. mongolica leaf litter was 0.33 in the east aspect
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and 0.25 in the west aspect after 48 months elapsed. Initial C/N ratio of Q. mongolica leaf
litter was 38.5. After 48 months elapsed, C/N ratio of decomposing Q. mongolica leaf litter
decreased to 13.43 in the east aspect and 16.72 in the west aspect. Average air temperature
and soil temperature during the investigation period of the research site were 8.2+9.0
and 9.1£9.3 in the east and 8.5+74 and 9.3+7.3°C in the west aspect, respectively, with

the west aspect showing higher air and soil temperatures. Soil moisture showed no
significant difference between east and west aspects (average soil moisture: 19.4+11.0%
vs. 20.5+5.7%). However, as a result of analyzing the correlation between decomposition
rate and microclimatic factors, it was found that the decomposition rate and soil moisture
has a positive correlation (r=0.426) in the east aspect but not in the west aspect. Our study
shows that the correlation between decomposition rate and microclimatic factors can be
significantly different depending on the direction of the aspect.

Keywords: Long term ecological research, Remaining weight, Climate change, Soil mois-
ture, Correlation analysis
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Remaining mass (%) = My/Mo x 100 (Eq. 1)
Mass loss (%) = 100 — remaining mass (g) (Eq.2)
kt: =In (Mt/Mo) (Eq 3)

M;: dry weight at time t
My: initial dry weight (t=0)
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Correlation between litter decomposition rate and microclimatic factor
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o= FAA FAS ASSHAL, FroleES 5% nlvko]

ATt (p<0.05).

S FEEaET ARG AAH w71 g EA
A2 A £ 7| eE, EFL T EoFRato] Ay

BAE spsse o] FTIAEA (bivariate correlation
analysis)-= “55+°] A5 0™ FTAT= Spearman

A5 AFg ek

NurI_E

ZANZE B9t BAMHTE AR T 7| &% #EteRAt
= A9 vt Ao g2 VT SAPHI AAFH O] 3
o W7 EE 747} 8249.0°C, 9.1 £9.3°CE AAH O] 3
o W72t FAFE Hg) tha w2 Ao vyt
(Fig. 1A).

2 E¥eE

EAPZIRE ERF SAET MRS EF 2 P H
7ot iR 2 AP A 2 HeiRge HolA
@oror A5 vlset ol AL A FAMAT AAE
O Pt EFRE = 2 8.5+74,9.3+£7.3°CE A
O] Bt EFRLTESAE vl thA w2 A0 R U
o} (Fig. 1B).

FrEdF Fe dles, BEY
Lroks wie e FdE et (Fig. 3C). SAMH
Tt AAPAS] Bt B —’F—E@%’F—S— ZF7F 19.4£11.0,20.5%
5.7%%2 AFH 7FHE
< Ol9ks thE Ao 1E
THe ATHT ol ‘%}0171 A]’%*ﬁ = =7 }—Oﬂ Ef’“
0] AE0] w2 AR Yeon], Azoi] 502 o
ofA= 717l ol e A Haste] 15% vlek
O 2 FAF . o= Ao £ L 2 Q18 7]20] ot
Rl ol & 1A ot EYaEel =te~xAedl =

2 Zo7 oy m Hlgre] ggFo g ARl =o| AlA K o]

http://www.koseb.org 457



| I
Korean J. Environ. Biol. 40(4) : 455-463 (2022)

(2]
o

(a)

[\~
(4]
T

]
o
T

-
(<]
T

-
o
T

Air Temperature (°C)
(=] (4]
_H"ps.
.-cl--ﬂﬁhl

YRV
i

(B)

e
(2]
T

—
[=]
T

(4]
T

{

o

Soil Temperature (°C)

]
[4,]
T
H
E

Soil moisture (%)

b B T e = ¢ T ol sl L 7 O e = T . el L ™ SO e T~ 2 T ol vl SO ™ T e = 1 O

9998880089089 5886-99aQQor

P~~~ OO OOoo O O o O 00 QOO0

T T T T YT OTTOTITT T OTT T T T NN NN NN
Month

Fig. 1. Microclimatic factors (air temperature (A), soil temperature (B) and soil moisture (C)) in the study area. Bars indicate the standard de-
viation. n=108.
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Fig. 2. Remaining weight (%) of decomposing leaf litter of Quer-
cus mongolica in the study area. Bars indicate standard deviation.
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Correlation between litter decomposition rate and microclimatic factor

Table 1. Decay constant (k) and required time for loss of 50%,
95% and 99% in decomposing leaf of Quercus mongolica after
48 months elapsed

Half time 95% time 99% time
Aspect K
0.369/k 3/k 5/k
East 0.33 2.12 9.2 15.33
West 0.25 2.78 12.05 20.08
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Fig. 3. Changes of carbon % (A), nitrogen % (B), and C/N ratio (C)
for decomposing leaf litter of Quercus mongolica by the aspect
area. Bars indicate standard deviation (n=108).
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Correlation between litter decomposition rate and microclimatic factor

Table 2. Correlation between leaf litter decomposition rate and microclimatic factors

Air Soil Soil
temperature (°C) temperature (%) moisture (%)
Spearman coefficient 0.190 0.238 0.426*
East aspect p-value 0.290 0.183 0.013
n 108 108 108
Spearman coefficient 0.124 0.162 0.041
West aspect p-value 0.491 0.368 0.819
n 108 108 108
x a8 Jae-Seok Lee: Data analysis (microclimatic factor). [I-Hwan
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