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ROC ( ) difolia) (Aporusa dioica) (Cinnamomum
SOC burmanni) (Psychotria rubra)
(eucalyptus forest, EF) 15 m 25% ~
35% (Syzygium hancei))
1 (Fagerlindia scandens) (Uvaria microcarpa)
(native-species forest, NF) 25a
1.1 75% ~ 85% (Schima superba)
(Psychotria rubra) (Aporusa
dioica) (Litsea glutinosa)
217 C (acacia forest, AF) 25 a
1 700 mm!?! 40% ~ 60% 20 ~ 25 cm
(Carallia brachiate) (Syzygium levinei)
1984 (Syzygium cumini)
(monsoon evergreen broadleaved forest, MF)
6 95% (Helicia
(shrub-grass forest, SF) (Dicrano- cochinchinensis) (Endospermum chinense Benth.)
pteris pedata) (masson [Canarium album (Lour.) Racusch.]
pine forest, PF) 30 a 20 ~ 30 cm
25% ~ 35% (Litsearotun 6 1
F1 #L6 MIEM AR TG
Table 1 Site conditions of 6 forest types in Heshan
(SF) - _
(PF) 8° ~20°
(EF) 8° ~20°
(NF) 22°~28°
(AF) 18° ~23° -
(MF) - -
1.2 HF 8 8
6 3 1~4 1h 5~7
2 cm 60 cm 0~10 10~20 12 h 8 24 h HF
20 ~ 40 cm 10 4
1 3 HF HF 40 C
2 mm 60 HF
2011 8 - (AVANCE 1I 300 MH)
( ) 2012 2 ( ) 7 mm CPMAS 100.5
SOC K,Cr,0,-H,S0, MHz MAS 5 000 Hz 2
NO,-N  NH;-N ms 25s
(TAN) (Hex methylbenzene HMB 17.33)
Mathers [ 4 :0~50( ) 50~
= 5g 100 ml 110 ( ) 110 ~ 160 ( ) 160 ~ 220 (
50 ml HF (10% v/v) 1h ) 4
10 min (3 000 r/min) ( + /(
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+ )23 > > = =
[24-25] SOC 5 (P
<0.05)
SOCD;, = Y (1-6,) x BD;, x C, x T;,/100 (1) . e .. S )
SOCS = Area; x SOCD, ) Fz2 T IEREMEELBN SOCEM=EEALE
SOCD, h (kg/m?) 6 h AR
h g/m h Table 2 Effects of season, soil depth and forest type on SOC
(% viv) BD, h (g/cm’) content determined by three-way ANOVA
C, h (C gkg) T, & F P
(cm) SOCS h (kg) Area, ! 27.51 <0.000 1
(m2) 5 11.16  <0.000 1
13 X 5 1.02 0.409 3
) 2 16827  <0.000 1
SOC
Multi ANOVA SSR . : B 00
(Multi-way ) (SSR) X 10 351 0.0007
SOC X X 10 0.43 0.926 1
TAN
2 2.2 SOC
6 SOC 1
2.1 SOC 20 ~40 cm
( 2 6 SOC SoC 0~10 cm 10 ~
20 cm 10 ~20 cm 10 ~20 cm
(P<0.05) SOC 0~ 10~20cm 20 ~40 cm
10 cm (P < (P < 0.05) SOC
0.05) 6 SOC >
25¢
301 5F —a- 0~10 om * P asp EF
—e— 10~20 cm
—4— 20~40 cm 20+ 40+
25+ 35
20+ I5F 30t
25+
15t ¥ 10+ )
* 4‘ p *
e s £ :
2 s 3 O e
2 0 5
Q - -
S e 40| AF /i 33 M
30+
20t i——— 3T %
30 L 25 r
15¢ 25+¢ 20+ } *
.
20+ N 15k /
°l ¢ ! / 10 . )
_— 10} ¢ "
I g
5
s T2 s T2 2 T2
A=
(SF PF EF NF AF MF
(SE) * (P <0.05))
1 #1 6 FEH LR SOC ET T LHFHE
Fig. 1 SOC contents between dry and wet seasons in different soil layers under 6 forest types

http://soils.issas.ac.cn



125

6 SOC
( 2 0~10cm SOC
(P<0.05)10~20cm 20~40cm
10~20cm  20~40cm SOC
(P>0.05) 0~10cm
SOC (P < 0.05)

0~ 40 cm
SOC 43% 0~10cm (
3) 0~10cm SOC
6 0~10cm SOC
(P> 0.05) 0~ 10 cm
SOC 0 ~40 cm SOC
0~10cm SOC 0~40
cm SOC
SOC

*3 TiEE0~10cm £EZSOCHEEH 0~40 cm 2

SOC tE451(%)

Table 3 Ratios of SOC storages between in 0 ~ 10 cm soils and in
0 ~ 40 cm soils in wet and dry seasons under 6 forest types

SF 482+0.9a 455+6.1a
PF 478 +3.2a 44.8+ 13.7a
EF 50.6+ 14.7a 442 +8.6a
NF 46.4+7.4a 49.9 +11.2a
AF 53.1+2.1a 553+ 1.9a
MF 43.7+4.0a 442+12.32
(P>0.05)
2.3
6 4 ROC

(P < 0.05)
(P > 0.05) 10 ~ 20 cm
SOC (P <0.05)
SOC 20 ~40 cm SOC
40 Aa
Il 0~10 cm
- B 10~20 cm
[C120~40 cm

P<0.05
P<0.05 )
2 B 6 MAREH AR LE SOC BE

Fig. 2 SOC contents in different soil layers under 6 forest types

~

3A)
( 3B 3D) 6

(4
0~10 10~20 20~40cm
4 ROC ROC
0~10cm (P = 0.034)
ROC ( P
r1=-0738 P=0.094 2=-0417 P=041

r3=0.846 P=0.034 4=0.480 P=0.336) 10~20cm

20 ~ 40 cm ROC
ROC
ROC
24 SOC TAN
6 TAN SOC
0~10cm TAN (P<0.05)
10~20cm 20 ~40cm
( 4 0~10cm
TAN
« 4
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Bl 0~10 cm B9 10~20 cm [120~40 cm

T (%)

2.0

s

PF EF NF  AF  MF SF PF EF NF  AF
PR MR
(A. B. C. D. )
3 6 MiEHEERE L EIEERRE S LI

Fig. 3 Recalcitrant carbon fractions in different soil layers
under 6 forest types

s " SOC TAN
F4 TREHLELFRLBEHER
Table 4 Carbon recalcitrant indexes (RIC) in different soil layers 5 SOC TAN
under 6 forest types 5
(em) soc TAN (9
0~10 10 ~ 20 20 ~ 40
SF 0.721 0.621 0.545 3
PF 0.592 0.420 0.310
EF 0.668 0.409 0.268 3.1 S0C
NF 0.678 0.388 0.316 SOC
AF 0.694 0.586 0.339
MF 0.851 0.636 0.658
24 I 0~10 cm
. Aa [ 10~20 cm ABa
[120~40 cm
18
on
3 15
En
Z
= 9
6
3
0
SF PF EF NF AF MF
T

4 TREHREBELETANSE
Fig. 4 Soil total available nitrogen (TAN) contents in different soil layers under 6 forest types
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Fig. 5 Correlation analyses between SOC and TAN under 6 forest types
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Characteristics of Soil Organic Carbon Under Different Forest Types
in Heshan of Southern China

TANG Songbo'*?, XI Dan*, REN Wendan'*’, KUANG Yuanwen'>"

(1 Key Laboratory of Vegetation Restoration and Management of Degraded Ecosystems, South China Botanical Garden, Chinese
Academy of Sciences, Guangzhou 510650, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 Guangdong Provincial Key Laboratory of Applied Botany, Guangzhou 510650, China; 4 Forestry College, Fujian Agriculture
and Forestry University, Fuzhou 350002, China)

Abstract: The storage and dynamics of soil organic carbon (SOC) under different forest types is one of the important
concerns of global change. We determined the seasonal (dry and wet seasons) and spatial (0—10, 10-20 and 20—40 cm depths)
variations of SOC under six forest types (Shrub-grass forest, SF; Masson pine forest, PF; Eucalyptus forest, EF; Native-species
forest, NF; Acacia forest, AF; Monsoon evergreen broadleaved forest, MF) in Heshan, southern China. Carbon recalcitrant
indexes (RIC) and its relationships with total available nitrogen (TAN) in soils of the forest types were also detected. The results
showed that: 1) the contents of SOC under 6 forest types were higher in wet season than in dry season with a declining trend with
the increase of soil depth, SOC content was highest in AF while lowest in PF and SF; 2) 0-10 cm depth soils had highest
proportion of SOC storage (more than 40%) for 0—40 cm depth soils; 3) RIC decreased with increase of soil depth. The higher
contents of Alkyl-C and ROC in MF, NF and AF than in EF and PF implied that SOC in the former three forest types had higher
stability; and 4) SOC contents significantly positively correlated with soil TAN contents in all forest types. The results suggested
that in the process of vegetation restoration, the selection of legume species coupled with native species constructing evergreen

broadleaved forest would improve potential carbon sink of forests.
Key words: Soil organic carbon; Total availability nitrogen; Forest types; Seasonal pattern; Carbon recalcitrant index
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