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Decomposition and Nutrient Release from Coarse Woody Debris of
Castanopsis chinensis in Dinghushan Forest Ecosystem
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Abstract: The nutrient dynamics during the decomposition of coarse woody debris (CWD) with different
diameters from Castanopsis chinensis in Dinghushan monsoon evergreen broadleaved forest, Guangdong Province,
was examined by sampling debris that were at various decaying stages. Changes in debris density were measured
in debris with diameters of 5-10 cm (grade 1), 10-20 cm (grade 2) and 20-30 cm  (grade 3) to study the
composition rates, nutrient dynamics, and substrate quality during decay. Up to decay stage 111, CWD grades 1, 2,
and 3 lost its weight and carbon by 36%, 48% and 43%, and 33%, 47% and 19%, respectively. The concentrations
of N, P, Mg, Ca and Na increased while C and K decreased. The increase in element content was likely due to lower
leaching rate campared to the loss of CWD mass. N accumulation in CWD might be caused by nitrogen fixing
bacteria and fungi. The change in ratio of N to P showed a good decomposition indicator in CWD. The release of
carbon and other main nutrients was slow, thus CWD exhibited an important long-term carbon sink in the forest.
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Table 1 Characteristics of coarse woody debris with the five decomposition stages for Castanopsis chinensis (Adapted from Sollins et al.”}

o3 R B B A i 1
Decay stages Texture Bark
[ MR BT SEAf
Hard, intact Intact
I} NS THE TR SESF AR RS AT AL
Partly decaying Intact or partly missing
11| R Tt ot RSy S REBAHEA
Hard, partly missing Partly missing
v FHRAL K arAr 4L
Soft pieces Partly missing
v W7 A 2 B MR

Small soft portions Largely missing

Hedk HeAR PN EE LBt
Branch Debris shape  Invading roots Heartwood

1t I 7B * EHF
Present Round None Intact

1AL A 7E x PN g
Present Round None Partly missing
ATFLL LA MM —IRAE
Absent Round In sapwood Half missing
AL It} 0 A ol ORIV T ETE
Absent Roundto oval  In heartwood  Largely missing
FIFE B ELR 4bFbd AR
Absent Qval to flat In heartwood Trace
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Table 2 Density, water content, ratios of carbon to nitrogen and nitrogen to phosphorus in coarse woody debris of

Castanopsis chinensis with different diameters at various decay stages

R R R B g

Debris diameter and N A AKE C/N N/P
decay stages Density (gem™) Water content (%)
%1 Diameter 1 (5-10 cm)
I (.48+0.05 38+10 179245 1625
il 0.37+0.04 42+15 255458 5+2
m 0.31+0.02 43412 100+21 11+6
13482 Diameter 2 {10-20 cm)
I 0.55+0.04 34+12 126x21 308
I 0.33+0.00 43413 20323 136
m 0.28+0.02 44+10 22934 1748
1443 Diameter 3 (20-30 cm)
I 0.48+0.03 43+§2 270444 27x4
1 0.45+0.08 43+16 199433 13£7
m (1.27+0.08 63+18 183441 1645

For decay stages I, I and 11l see Table 1.
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Fig. | The concentrations of C.N.P.Ca.Mg.Na and K in coarsc woody debris of Castaropsis chirensis with

different diameters at three decay stages
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