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Abstract Aims Soil respiration is an important component of terrestrial carbon budgets but the effects of
land use on soil respiration are inadequately understood. The objective of this study was to examine soil respi-
ration in natural mixed Betula platyphylla and Populus davidiana secondary forest and primary Korean pine
Pinus koraiensis forest in the Changbai Mountain China.

Methods  An infrared gas analyzer IGA linked to a 50 em x 50 ¢cm x 15 e¢m chamber without a bottom was
used to measure soil respiration. Three 50 ¢cm x 50 em steel frames were inserted into the soil to 3 =5 em in
plots randomly selected one day prior to measurement. When measuring the chamber was put on the steel
frame to make a closed container capturing CO, from the soil surface. Soil respiration was measured every 20 —
30 days during the 2003 — 2005 growing seasons.

Important findings Diurnal variations of soil respiration were mainly affected by soil temperatures and max-
imum soil respiration appeared 1 — 2 hours earlier in secondary than in primary forests. Soil respiration was the
greatest in August. There was a significant exponential relationship with soil temperature at 5 em depth  but no
significant relationship with soil water content in both plots. During the growing season May — September

2

total CO, efflux from natural secondary forests was estimated as 3 449.4 ¢ m™~ about 1.3 times that in pri-

2. The secondary forests had higher soil temperature and lower soil water con-

mary forests 2 674.4 ¢ m~
tent which enhanced roots activity and soil microorganism metabolism.
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2003 42°24" N 128°6" E 738 m
0.9~3.9 C
2002 632.8 ~782.4 mm 1981
1980
1
748 m 1°~5° 180
1997 Fraximus mand-
1998 1999 2005 shurica Tilia mandshurica 90%
Quercus mongolica
Acer mono A. tegmentosum
A. mandshuricum
26 m 0.8 40%
1985
1
Pinus koraiensts 747 m 60
Betula platyphylla Populus
davidiana
Corylus mandshurica Spirea sericea
Eleutherococcus senticosus
1 Equisetum hiemale Brachybotrys paridi-
Jformis Athyrium spinulosum
13 m 0.6
1
Table 1 Sites description
. . . H
L gpe B B e £l CN B
Korean pine forest 1798.0 1106.7 125.6 10.6 11.9 0.64 4.9
Natural secondary forest 1661.3 935.6 81.3 7.3 11.2 0.81 5.2
2
50 em x 50 em 3
2.1 3~5cm
CO, GXH-3010D
50 em x 50 em x 15 10
cm s CO,
CO, 180 s
1 2.2
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2 p<0.05
Q) =2.072&" 077 R*=0.86 n=13 2
0, =1.082&" 1077 R?>=0.85 n=22
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C
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2.1 2.9 Wang et al.
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Fig.1 Daily variations of soil respiration at natural secondary forest and primary forest plots

2
Table 2 Correlative coefficients between soil respiration and temperatures at natural secondary forest and primary forest plots
Forest type Ta Ty Ts Ty Ts T
Secondary forest 0.648 0.692 0.730 0.435 0.203 -0.487
Primary forest 0.424 0.585 0.937 0.819 0.525 0.230
Ta To Ts Tyg Tis Txy 510 15 20 em Ta Ty Ts Ty Tis and Ty represent mean air temperature

soil surface temperature and soil temperature at 5 10 15 and 20 cm depth respectively.

3.5 C

6 CO,
p<0.01 3449.4 2674.4g m™?

1.3
T,=0.510Ty+5.634 R*=0.974 n=63 4

T,=0.576Ty+3.415 R>=0.955 n=56 5
Tl T2 5 cm
C T 5 c¢m



352

31

et 15T £

~ 10
) ® [FAMK Primay forest g
o O W4# Secondary forest o
g
S RT
S o 8 ¢
~ o
% 6 F o0
s (]
§ ? ¢
'45 4+ ° oo o 8
5 o $
& .
g 2 + .‘ [ ]
—
o
o
%)
0 1 1 ] 1 1 i 1 1 1 1 ]
08-01 09-01 10-01 08-01 09-01 10-01 11-01 05-01 06-01 07-01 08-01 09-01
2003 2004 2005
H3#H Date (Month-Day)
2
Fig.2 Seasonal variations of soil respiration at natural secondary forest and primary Korean pine forest plots
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Fig.5 Relationships between soil respiration and soil water content during

the depth 0 - 10 ¢m  at natural secondary forest and primary forest plots
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