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Influences of forest floor cleaning on the soil respiration and soil physical

property of a larch plantation
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Abstract ; Utilization of litters and understory shrubs at forest floor is a hot issue of renewable forest biomaterial exploitation
in future; however, the influences on soil respiration and soil property from this utilization are still undefined. Aiming to
estimate how forest floor cleaning affect the carbon budget, a 2-years measurement was carried out with a Li-6400 system
and soil physical parameters of soil bulk density, capillary porosity, soil temperature and soil volumetric moisture were also

measured in a Larix gmelinii plantation. Firstly, forest floor cleaning evidently decreased soil respiration. The 2-a mean
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value reduced from 2.20 pmol-m s ™' at unclean control to 1. 18 wmol-m s ™' at the cleaning plot. Similarly, annual

cumulative soil CO, emission decreased from 44.2 pmol-m >a™" to 22.4pmol-m a™". Q,, value for soil respiration in the
cleaning plot (2.22) was lower than that in control plot(2.33), and R, value were 0.61, 0.36 pmol-m s in the
cleaning and control plots, respectively. Secondly, cleaning practice at forest floor slightly increased the soil temperature at
the vegetative season, but reduced it at the dominant season of winter. The cleaning practice made soil moisture higher in
summer, but lower in spring and autumn, which induced a much wider range at the cleaning plots. Moreover, the soil bulk
density at the cleaning plot was 53% higher (p <0.05), the soil non-capillary porosity and soil capillary porosity was
respectively 49.5% and 15% lower (p <0.001) than that at the un-cleaning control plot. Thirdly, forest floor cleaning of
litters and understory shrubs could make a loss of carbon about 175.0 mol-m ~>. This loss decreased from 175.0 mol-m
to 137.4 mol-m ~* when considering the decrease in soil respiratory carbon loss. Therefore, both utilization of biomaterial of
litters and shrubs at forest floor and decrease in CQO, release from the cleaning practice could mitigate the global warming
pressure from utilization fossil fuel. However, the alteration of soil physical characters should be carefully considered since

this alteration was not favorable to growth of the larch plantation and stability of larch ecosystem in a long run.

Key Words: forest floor cleaning; biomaterial resource; Larix gmelinii forest; soil respiration; soil physical characteristics
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Fig. 2 Comparison of soil respiration rate between forest floor
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Fig. 3 Difference in the correlations between soil respiration and soil temperature at forest floor cleaning (a) and un-cleaning (b) plots
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Fig. 4 Comparison of soil temperature(a) and soil volumetric moisture(b) between cleaning and uncleaning plots of the larch plantation
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Table1l Soil physical characters of forest floor after cleaning and without cleaning

FH Lem 4678 Treatment + EJEE (em) Soil thickness
0~10 10 ~20 20 ~40

AE(grem™) &2 Cleaning 0.98+0.12" 1.23 +0.17ns 1.40 +0.11 ns
Bulk density F¥EH Uncleaning 0.64+0.09° 1.11 +£0.24ns 1.38 £0.26 ns
EEEBILHEE(%) 1§78 Cleaning 6.13+0.73°¢ 6.07 £0.79ns 6.04 £1.11 ns
Non-capillary porosity F¥EH Uncleaning 9.17 £0.59** 6.17 +1.23ns 6.14 £0.84 ns
EETLIRE (%) 7 Cleaning 58.33 £4.58°° 45.65 +7.25ns 42.713.21 s
Capillary porosity FK¥EFHE Uncleaning 73.41 £5.33°** 57.61 +5.24ns 44.57 £4.56 ns
BILBRE (%) {§ 3 Cleaning 64.46 £3.46 " 51.73+£6.24" 48.75 +2.34ns
Total porosity F¥EH Uncleaning 82.58 +5.77° 63.94£5.97° 50.71 £4.77ns

#p<0.05, # %p<0.001, ns p>0.05
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Fig. 5 Comparison of daily soil respiration rate at the cleaning and
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ARG T I RIS H B 175mol-a ™' BERZE 137.37 mol-a™" , BIEEAG A M Bk LR FE A ) RSP HERC T
25 11% KBk , (B IRIX FIRR R R 8 3 78 TR ES MU B AR T Yo

R2 EHRATIRRKEESREFESHTLRSHLR

Table 2 Difference in the carbon output from soils at cleaning and uncleaning plots of the larch plantation

i Dot Hopw AT —Hz
Cleaning Uncleaning Difference
15)“3&1?:?0@ consumption ﬁiﬁjﬁﬁng (mol-m™?) 166.7(25) 0 -166.7(25)
ﬁfgfﬁig (mol-m~2) 8.3(2.3) 0 -8.3(2.3)
2 Sum of above two 175.0(17.5) 0 -175.0(17.5)
TR R EE 2005 4£ Year 2005 22.62(2.3) 42.03(4.2) +19.41(1.9)
Soil respiration (mol-m~2a~1) 2006 4E Year 2006 22.13(2.2) 40.35(4.0) +18.22(1.8)
PEEZ AT Sum of two year 44.75(4.5) 82.38(8.2) +37.63(3.63)
471 Sum 219.75 82.38 -137.37

2005 45 2006 EMF R AERHUE BEOR B E 4 TR H B SRA H 10% KR E; X BB S AR vt AR AR EME  amual efflux in
2005 and 2006 were calculated from Fig. 4 and the data in parenthesis is a 10% error; Other data in the parenthesis are the standard deviation of measured

data
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fs + R B WHEERN B LG EERRR SRR ERRER ",

3 4ig
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IR, A BT YR IRR A AR — PR A2, - F 7 KRR 5 BR B AR W AR I R 5 &
FIA, BB REACH 175mol YRR, TIAR IR 1 B X - e P I % B AV /) BRA (45 45 F 7 K T AR B B S HH o
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