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Abstract: The carbon stock and total organic carbon (TOC) stability in soils of four typical plantations at 25-year-
old in South China were investigated. The TOC content, labile carbon pool and soil microbial carbon in soil depth
of 0 ~10 cm and 10 ~20 cm were determined. The results showed that soil TOC contents were in order as
Acacia mangium > Acacia auriculaeformis > Pinus elletti > Schima superba forest. Legume plantations (A4.
mangium and A. auriculaeformis) had markedly higher TOC content than non-legumes plantations (P. ellettii and S.
superba). The TOC contents in two soil layers of A. mangium plantation were twice as high as those of S.
superba plantation. S. superba plantation had the highest labile carbon pool (7.80 mg g™) and the shortest turnover
time (49 d). On the contrast, 4. mangium plantation had the lowest labile carbon pool (2.14 mg g") and C,,/TOC
(8.63%). A. mangium plantation had more stable TOC than other 3 plantations. The microbial carbon contents in
surface soil layer (0 ~10 cm) were in order as 4. mangium plantation > P. ellettii plantation > A. auriculaeformis
plantation >S. superba plantation. It suggested more microbes favored transformation of litter into soil organic
matter. At the subsoil layer (10 ~20 cm), soil microbial carbon in 4. auriculaeformis plantation was significantly
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higher than those in others forest types, though it was very low in this layer. 4. mangium plantation had the lowest
microbial carbon content. It suggested that soil TOC accumulation in plantations was closely related to stability of

organic matter and quantity of soil microbes.
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Table 1 Soil acidity and total nitrogen content of different plantations

+J2 Soil MR 42K Total NH;-N NO;-N
depth (cm) Plantation = nitrogen (mg g™) (mg kg1) (mg kg1)

0~10 A S. superba 3.99 £0.01b 0.61 £0.06¢ 476 +021b 840 +£033a
NEHERA P. elliottii 409 +0.00a 0.66 +0.02¢ 425+033b  9.00 £1.10a
SR A. mangium 3.84 £0.01c 2.17 £0.08a 787+035a 578 +041b
KMHIY A. auriculaeformis 4.08 +0.00a 1.04 £0.11b 658+032a  6.02+0.17b
10 ~20 A S. superba 4,08 +0.00A 0.43 £0.01C 3.09+031B 473 £+0.50A
YRHBAR P. elfiottii 4.06 £0.00B 0.44 £0.01C 327+022B 578 x041A
5 A. mangium 4,01 £0.01C 0.88 £0.10A 3.89+036A  4.70 £033B
KHAE 4. auriculaeformis 4,10 +0.01A 0.71 +0.09B 475+0.18A  3.54034B

INKE R HURZE 0 ~ 10 cm F1 10 ~20 cm )2 AR ] () 4 &4 2% 5 . Small and capital letters present significant
difference among plantations at 0 ~ 10 cm and 10 ~20 cm soil depth, respectively.
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Fig. 1 TOC content of soil of different plantations in Heshan
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Table 2 Pool sizes and potential turnover time of soil labile organic C in different plantations

+JZ Soil A Cup Jke=R JEV et ] Cy,y/TOC
depth (cm) Plantation (mg g1) Turnover rate Turnover days (%)

0~10 A S. superba 7.80 0.20 49.02 68 .46
YRHUHR P. elliottii 2.69 0.05 204.08 18.40
L EHUE 4. mangium 2.14 0.09 106.38 8.63
KIS A. auriculaeformis 4,08 0.06 178.57 18.54

10 ~20 AR S. superba 2.09 0.10 104.17 2738
LBHuFR P. elliottii 1.76 0.04 22727 18.80
MU A, mangium 1.51 0.10 103.09 10.83
KA 4. auriculagformis 2.66 0.05 200.00 23.94
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Fig. 2 The ratio of microbial carbon (C,; ) to total organic

carbon (TOC) i soils of different plantations
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