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Effect of incubation starting time on litter decomposition rate in a subtropical forest in China
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Abstract

Aims Estimation of ecosystem carbon balance may be affected by timing of sampling. Our objective was to de-
termine the effect of different incubation starting times on litter decomposition rate (k) in a tropical and subtropi-
cal forest.

Methods We used litter bags and incubated them in the field at the same site beginning on eight different start-
ing times over a year, beginning January 13 and at 45-day intervals. Each of the eight sets of litter bags was sam-
pled four times over a period of 12 months, remaining litter mass was determined and k values were estimated.
Temperature, precipitation, photosynthetically available radiation, soil water content and relative humidity were
measured throughout the experiment.

Important findings The remaining litter mass and k values were significantly different (p < 0.05) among the
eight starting times. Rate of litter decomposition was significantly (p < 0.05) correlated to temperature and pre-
cipitation during the early phase rather than the later phase of the experiment. The £ values ranged from 0.78 to
1.30, and were significantly higher (p < 0.001) for litter whose incubation started in the wet seasons as compared
to the dry seasons. Therefore, time for the start of incubation may significantly influence estimation of & values,
which in turn may influence estimation of ecosystem carbon balance.
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Fig. 1 Dynamics of environment factors during the experiment.
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indicate significant differences at p < 0.05.
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Table 1 Pearson correlation coefficient between litter decomposition rate and climate variables of correspondence time (#(p))

I B gt AR OE A RGES TEES KR LR Rk
Incubated period Air temperature  Relative Photosynthetically Soil water Soil temperature  Precipitation
humidity available radiation content

S 3/~ 3 months 0.82(0.01) 0.08 (0.86) 0.75(0.03) 0.65 (0.08) 0.73 (0.04) 0.83 (0.01)

Decompo- 6/~H 6 month

sition rate I onths 0.77 (0.02) 0.06 (0.88) 0.69 (0.06) 0.49 (0.22) 0.74 (0.04) 0.86 (0.01)
9/~H 9 months 0.71 (0.05) -0.53(0.17) 0.68 (0.06) 0.33 (0.42) 0.78 (0.02) 0.08 (0.86)
1241 12 months .35 (0.44) —0.35(0.44) 0.57(0.19) 0.46 (0.30) 0.35 (0.44) 0.66 (0.10)
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Fig. 3 Fitted curve of litter decomposition under different incubation time using exponential decay model (M, = M,e ™).
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Table 2 Pearson correlation coefficient between decomposition constant £ value and climate variables of different incubated period

()
I3 iR B ik AH X 6T AR A T K g R Rk =
Incubated period Air Relative Photosynthetically Soil water Soil Precipitation

temperature humidity available radiation content temperature

KA 341 3 months 0.42 (0.30) 0.54 (0.11) 0.34 (0.41) 0.76 (0.03) 0.29 (0.49) 0.73 (0.04)

kvalue 64 1 6 months 0.76 (0.03) ~0.05 (0.92) 0.71 (0.05) 0.46 (0.25)  0.71 (0.05) 0.79 (0.02)
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