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Partitioning soil respiration of temperate forest ecosystems in Northeastern China
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Abstract: Quantifying soil respiration components and their relations to environmental controls is essential to estimates of both local
and regional carbon budgets of forest ecosystems. In this study, we used trenching-plot and infrared gas exchange analyzer
approaches to detemine heterotrophic ( Ry ) and autotrophic respiration ( R;) in soil surface CO, flux for six major temperate
forest ecosystems in northeastern China. The ewsystems were: Mongolian oak forest ( dominated by Quercus mongolica) , poplar
birch forest ( dominated by Pgpulous daidiana and Betula platyphylla) , mixed-wood forest ( composed of P. dwidiana, B.
planphylla, Fraxinus mandshurica, Tilia amurensis, Acer amono, ec.), hardwood forest (danmated by F. mandshwrica,
Juglans mandshurica, and Phellodendron amurense), Korean pine ( Pinus koraiensis) and Dahurian larch ( Lariv gmelini )
plantations, representing typical secondary forest ecosystems in this region. Our specific objedives were to: (1) quantify Ry and
its relationships with environmental fadors for the forest ecosystems, (2) characterize seasonal dynamics in the contribution of root
respiration to total soil surface CO, fluxx ( RC), and (3) compare amnual CO, fluxes from Ry and R, among the six forest
ecosystems. Soil temperature, Soil water content, and their interactions significantly affeced R, in the ecosystems, and explained

46.5%~ 78.8% variations in Ry . However, the environmental controlling factors of Ry varied with ecosystem types: soil
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temperature in hardwood and Dahurian larch forest ewsystems, soil temperaure and water content in the others. The RC for
hardwood, poplas birch, mixed-wood, Mongolian oak, Korean pine and Dahurian larch forest ecosystems varied between 32. 40%
~51.44%, 39.72% ~ 46.65%, 17.94% ~ 47.74% , 34.31% ~ 37.36%, 33.78% ~ 37. X%, 14.39% ~ 35.75%,
respectively. The annual CO, fluxes from Ry were significantly greater than that from R, for all the ecosystems, ranging from 337
~ 540 gC*m™ ?*a” ' and 88~ 331 gC*m~2*a ! for R; and R, , respedively. The anmual CO, fluxes from R, and R, differed
significantly among the six forest ecosystems.
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Table 1 Regresson models of heterotrophic respiration ( Ry ) against soil temperature ( 7, and T 1) and soil water content ( W, and W) for different

forest ecosystems

Forest ecosystem Soil depth( an) Regression model R? P
Mongolian oak forest 10 h(Ry)= - 06053+ 0.0715% T+ 1.4047x Wy 0. 465 = 0.010
2 h(Ry)= — L 1813+ 0. 1315x Tat 2.0415x Wa— 0. 1157 Tox W, 0.521 = 0.0l
Poplas-birch forest 10 h(Ry)= — 21309+ 0. 1921 X T+ 3.4380% Wi— 0. 2054x T 1px Wio 0. 671 = 0.005
2 h(Ry)=- 18271+ 0.1510% T+ L 5189%x W,— Q (0734x Trx W, 0. 651 < 0 001
Hard-wood forest 10 h(Ry)= - 07480+ 0.1047% Ty 0. 547 < 0 001
2 h(Ry)= - 05607+ 0. B36x T, 0.527 < 0 001
Mixed-wood forest 10 h(Ry)= - 06405+ 0.1077%x Ty 0. 650 < 0 001
2 h( R;)= - 22381+ 0.1807%x T,+ 2 4015x W,—- Q 1271x T, x W, 0.571 = 0.0
10 (R, )= - 12316+ 0.1125x T o+ 1.0074x W, 0.572 = 0.0
Korean pine plantation 2 h(Ry)= - 2896+ 0.2256x T,+ 3.4237x W,— 0.1910x T,x W, 0.554 = 0.0
10 (R, )= - 05789+ 0. B8x T, 0.715 < 001
Dahurian larch plantation 2 Ih(R;)= - 05302+ 0.0729 x T, 0.788 < 0001
* Insignificant term (a= 0. 05) is not lised in the table
3.2 (RC)
RC : 32.40% ~ 51. 4% 39.72% ~
46. 65%; 17.94% ~ 47.74% ; 34.31%~ 37. 36%; 33.78% ~ 37.02% ; 14. 39%
~ 35.75% t
2 6 (RO) t
RC ( 2) Table 2 Paired-¢ test for means of root respiration contribution to total
> RC > RC il suface CO, fluxx (RC) for the six forest ecosystems
1.60 RC 008
RC Group of
Forest ecosystem (%) SE o
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