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Variations of soil respiration flux components in a Larix gmelinii plantation during growth
season. MENG Chun', LUO Jing', PANG Feng-yan® (' College of Engineering and Technology,
Northeast Forestry University, Harbin 150040, China; *Harbin Research Institute of Forestry Science
Harbin 150029, China). -Chin. J. Appl. Ecol. ,2013,24(8) . 2135-2140.

Abstract; By using trenching-box method and Li-8150, an observation on the diurnal and monthly
variations of soil respiration flux components in a Larix gmelinii plantation in the Harbin Experimen-
tal Forest Farm of Northeast Forestry University was conducted in 2010, with the temperature sensi-
tivity of the flux components analyzed. The diurnal variations of the respiration flux of litter, root
and mineral soil presented a single peak pattern. From May to October, the diurnal variation ampli-
tudes of the respiration flux of litter, root and mineral soil were 3. 1% —12.4% , 1.9% -8.7% ,
and 10.9% —-67.2% , respectively. The mean values of the respiration flux of litter and root occu-
pied 21.2% , 11.1% , 13.4% , 12.0% and 14.2% , and 10.3% , 8.8% ,11.6% , 10.0% and
12.5% of the total, with a small diurnal fluctuation and the mean monthly value being 14. 3% and
10.6% , respectively. The mean value of the respiration flux of mineral soil was 68.5% , 80.2% ,
75.1% , 78.1% and 73.3% , also with a small diurnal fluctuation and the mean monthly value be-
ing 71.5% . The sensitivity of the respiration flux of litter and mineral soil to the temperature at 10
cm soil depth was significantly higher than that to the temperature at soil surface, and the Q,, value
of the respiration flux of mineral soil was higher than that of the respiration flux of litter. No signifi-
cant difference was observed in the sensitivity of the respiration flux of root to the temperature at soil
surface and at 10 e¢m soil depth. The monthly variation of the ), for the respiration flux of litter and
root was higher at low temperature and lower at high temperature. On the contrary, the monthly var-
iation of the Q,, for the respiration flux of mineral soil was lower in summer and higher in spring and

autumn.
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Table 1 Correlation between soil respiration flux and soil
moisture, soil temperature at 10 cm depth

Qb A R?
Treatment Model

1 ¥=0.149:-0. 426w 0.91
2 y=0.145¢-2. 239w 0.95
3 y=0. 146:-4. 327w 0.96
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Fig.1 Diurnal changes of respiration flux.

a) Ak &M Litter; b) MR Root; ¢) B 5 13 Mineral soil.
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Table 2 Respiration fluxes of soil components

il P H 1] Date

Component Category 05-20 06-21 08-15 09-19 10-09
A R 0.32+0.01 0.32+0.01 0.39+0.01 0.25+0.01 0.21+0.01
Litter layer % 20.9+2.2 11.0+0.2 13.3£0.4 12.1+0.8 14.120.6
s R 0.15+0.01 0.26+0.01 0.33+0.01 0.21£0.01 0.18x0.01
Root % 10.2£1.3 8.920.2 11.5+0.4 10.1£0.9 12.320.7
[Ippse: R 1.10+0.18 2.3420.07 2.21£0.12 1.64+0.18 1.12+0.09
Mineral soil % 68.9+3.5 80.10.4 75.2+0.8 77.7£1.6 73.6x1.4
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Table 3 Q,, of respiration flux in each soil component

il g H Date

Component Position 0520 0621  08-15  09-19  10-09
Hikcg A .02 1.02 1.05 1.06 1.02
Litter layer B L1 116  1.23  1.26 1.23
icd A 0.99 1.0  1.04 0.99 1.02
Root B 0.92 1.00 1.13 1.05 0.87
W3 A .31 1.08 1.15 1.24  1.02
Mineral soil B 3.81 1.8 1.86 2.36  3.86

A H1ZE Soil surface; B.H1Z%E T 10 cm 10 cm depth.
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