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Table 1 Vegetation characteristics and soil properties of three forests at Dinghushan

/a 60 ~70 110 400
/(g/(m? «a)) 587.6( 115.8) 702.5(79.3) 891.8( 120)
(0 ~20 cm) I( g/m?) 166.08( 35.27) 214.25(26.92) 226.37(20.58)
(0 ~10 cm) pH 4.06 (0.10) 3.97 (0.08) 3.97(0.03)
(0~5 cm) 1% 18. 13( 0. 94) 28.46( 1.14) 27.40( 1.20)
(0 ~10 cm) /(g/em?) 1.32(0.04) 1.10(0.08) 0.86(0.06)
(0 ~20 cm) /( mg/g) 442.05(86.99) 526.97(19.81) 711.46( 88.51)
2 mm o ( The recalcitrance index)
3 20 ¢cm x20 cm . :
N The recalcitrance index( %) =( Alkyl C + Aromatic C) /
o ( O-alkyl C + Carbonyl C) (1)
N 2.3.3
60 C. SPSS 18. 0
100 o ( one-way ANOVA) ( LSD)
2.3 p <0.05,
2.3.1 N SigmaPlot 12.0 o
B 3
2 333 mmol/L 3.1 ;
o, 100 15 ~ 0~10 cm( 1la)
30 mg 100 mL (p=0.017)
333 mmol /L 25 mL o 10 ~20 c¢cm 3
250 r/min 1h o >
2 500 r/min 5 min > o
1 250 565 nm . (0 ~10 cm)
(p>0.05) . 10 ~
o 20 c¢cm
o 3 o
2.3.2 e ( CPMAS solid >
state="C NMR) > ( 2o
Bruker AV 300 . “C NMR 2
_ ( CP-MAS) “C (ROC) (TOC) ( %)
75 5 MHz 12 kHz Table 2 The percentages of ROC to TOC at
three forest types (unit: %)
35 ms 5s 2 000,
4 0 0~50 x107%(
6 6 0~10 cm 41.60 (3.87) ¢ 37.12 (1.60) ®  32.45(3.10)"
Alkyl C) \50 x 107" ~ 110 x 107( 0-Alkyl C) 10~20em  39.62 ( 6.73)° 32.47(5.76)*  34.55( 5.34)°
110 x 107 ~ 160 x 10 7% Aromatic C) 160 x . ' (p<
107° ~220 x 10 ~°( Carbonyl C) 7 . 0.05) (p>0.05)
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Fig.1 The soil TOC ROC and NROC in three forests

Bars are means and error bars are standard deviations. Means with different letters are significantly

different among the forest types in each soil layer in each panel
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Table 3 The recalcitrance index in the forest

floor of three forests (unit: %)

56.18 51.64
68.88 74.23
80.60 90.29
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Fig.2 Distribution of C functional groups in the forest floor layers among the three forests (unit: %)
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Co,

0 3
0~10 cm
(10.81 £0.04) .(17.48 £1.56) (19.74 +3.
08) g/kg; 10 ~20 cm
(4.69 £1.39) .(7.83 £1.14) (10.77 £0.

17) g/kg.
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Variations in the Fractions and Stabilization of Soil Organic Carbon
with Forest Succession in Southern China

Chen Xiaomei' Yan Junhua® Lin Meizhen' Chu Guowei’
Wu Jianping” Zhang Deqiang”
(1. School of Geographical Sciences Guangzhou University Guangzhou 510006 China;
2. South China Botanical Garden Chinese Academy of Sciences Guangzhou 510650 China)

Abstract: Soil Organic Carbon ( SOC) fractions play a critical role in the stabilization of SOC. It is essential
to clarify the variations in SOC fractions along forest succession for predicting soil carbon ( C) source/sink capacity
as forest develops. In the present study we collected and analyzed soil samples in Total Organic Carbon ( TOC)
content and the concentration of its Readily Oxidizable Organic Carbon ( ROC) and Non-Readily Oxidizable Organ—
ic Carbon ( NROC) fractions in a Pine Forest ( PF) a pine and broadleaf Mixed Forest ( MF) and an old-growth
monsoon evergreen Broadleaf Forest ( BF) in the subtropical China. The three forests represent different succession—
al stages of forest in southern China with the PF being at the early the MF at the middle and the BF at the climax
stages respectively. To clarify the reasons for why SOC fractions changed with forest succession litterfalls in these
forests were also collected to assay C functions by means of " C Nuclear Magnetic Resonance ( NMR) analysis. Re—
sults showed that although there was no significant difference in the content of ROC among the three forests the ra—
tio of ROC to TOC in the PF was significantly higher than that in both of the BF and MF. This was likely due to the
higher content of O-alkyl C in fresh litter in the PF than in the other two forests. Unlike ROC however NROC
content was the highest in the BF followed by the MF and then PF  which could be attributed to the lower recalci—
trance index in the partly-decomposed and decomposed litterfall layers in the PF than in the MF and PF. Finally
TOC concentration was significantly the highest in the climax BF the lowest in the youngest PF  and in between in
the MF. Our results suggest that the accumulation of NROC  which is the recalcitrant fraction of SOC may be the
major reason for why forests at the middle and late stages (i. e. the MF and BF respectively) maintain higher
TOC content and Organic Carbon ( OC) stabilization in soils.

Key words: Forest succession; Soil C accumulation; Soil C sequestration; SOC fractions; Lower subtropical

forest.
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