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Table 1 Correlation coefficients(r) betw een soil environmental factors and soil respration

n the soils under deciduous, coniferous, and mixed foress(p < 0 05)

. Deciduous forest Coniferous forest Mixed forest
Environmental factors
r n r n r n
Soil temperature 0.77* 130 a7 120 0.71* 128
Soil water content 0.24 115 - 00 115 0.18 108
Soil organic matter content 0.32 110 017 105 0.15 115
pH 0.30 85 010 3 0.16 85

* p< 00001
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Vegetation type Q1o Qo model 2 0
Deciduous forest R= 0.082 818 066" 36
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Table 3 Correlation coefficients between soil waer content and soil respiraton in the soils under deciduous, coniferous, and mixed forests(p = 0. 05)

20°C 10C 4C
V egetaton type
r n r n r n
Deciduous forest a7 36 0.57" 36 - 0.68" 36
Coniferous forest 0 48" 36 - 0.45 36 - 0.68" 36
Mixed forest 0 66" 24 0.31 36 - 0.72" 36
* p< 00001
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Table4 Mean values and standard deviations of soil CO, efflux and soil environmental factors in the soik under deciduous, conifeous and mixed foress

1)

Decidwous forest Conif erous forest Mixed forest
Environmental factors
Standard n Standard n Stndard  n

Meam eviation Mean eviation Mean - exiation
Soil temperature 11.37 5.43 130 10. 91 5. % 120 11 42 527 128
Soil water cortent 3413 9.70 115 2. 54 6. 47 115 18 04 645 108
Soil organic matter content  10.24 2.35 110 7.9 167 105 639 203 103
Soil total carbon 6.20 1.50 10 3. 40 0. %0 10 300 120 10
Total nirogen 0.10 0.04 10 0. 10 0.0 10 010 004 10
C/N rath 30.20 6.20 10 10 1640 10 32 10 420 10
oH 4.50 0.60 85 4 40 0. 60 & 450 0 60 85

CO2
4 (p < 0. 0001)
.
2001~ 2002 , ,
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RESPIRATION OF SOILS UNDER TEMPERATE DECIDUOUS, CONIFEROUS
AND MIXED FORESTS

Mu Shouguo
( Department ¢ Emironmental Plarning, Graduate School ¢ Environmentd Studies,
Seoul Nationd University, Seoul 151-742, South Korea)
( Dopaiment ¢ Land Management, School f Environmert & Spatial Itformatics,
China vnwesity ¢ Mining and Technology, Xwhou, Jiangsu 221008, China)

Abstract In order to elucidate carbon cycling in the forest ecosystem, respiration of soils under deciduous ( Quercus
acutissima, Acer palmatum Thunberg and Fraxinus rhynchophylla Hance ), coniferous ( Pinus koraiensis) and mixed ( Pinus ko-
raiensis, Quercus acutissima and Acer palmatum Thunberg) forests and its environmental factors w ere investigaied in Kw angneung
Experimental Forest, Pochur-gun, Gunggt do, Korea. In situ soil respiraion was being measured for a 16-month period between
August 2001 and December 2002 using Pp- systens EGM-4 (IRGA). For each measurement, soil temperature, gravimeric water
ontent, soil organic matter content, total organic carbon, total nitrogen and carbon to nitragen ratio in the subsoil 10am depth
were also determined. Relations between soil respiration and their environmental factors were analyzed, and causes leading to dif
ference between three forests were found out. Resulis indicated that soil respiration rates from the forest soil were strongly related
to soil temperature. The highest correlation was found with the soil temperature at the depth of 10 cm, and soil respiration rates
increased exponentially with increase in soil temperature. Thus, soil temperature was the primary abiotic determinant of soil res
piration rates in this study. Q;omodel was used to figure out the Q o value of the decidous, coniferous and mixed forest soils, be-
ing3.6(r*= 0.66), 3.8 (r’= 0.63) and 3.2 (r?= 0. 63), respectively. The daily mean soil respiration rate was CO, 15. 12,
15.10 and 13.99 g m™ 2 d" !, respectively. No difference was found between deciduous and coniferous forests, but difference did
exist between mixed forest and the others. Other than that no environmental factors had any significant effect. However, when
temperature was not a limiting factor, soil water content had some effect on forest soil CO; efflux. A modeling examination show ed
in summer (20 °C), soil respiration rates increased exponentially with increase in soil water content, whereas in winter (4°C),
soil respiration raes decreased exponentially with increase in soil water content. In spring and autumn (10 'C), there was no ap-
parent dfed of soil waer content.

Key words Soil respiration; Soil temperature; Soil water content; Q ;o value



