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Spatial and temporal differentiation of mountainous soil organic matterd *C in Dinghushan Biosphere Re-

serve. CHEN Qinggiang' ® ,SHEN Chengde’ ,SUN Yanmin® , PENG Shaolin® , YI Weixi® ,L| zhi’ an® ,JIANG
Mantao® (* State Key L aboratory of Estuarine and Coastal Research, East China Normal U niversity , Shanghai

200062, China;? Guangzhou I nstitute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Chi-

na;® South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, China) . -Chin. J.

Appl. Ecol. ,2005,16(3) :469 474.

Based on the determinations of =il organic matter (SOM) content ,SOMA *C,and SOM3C of the sanples
collected by thin-layered sampling method ,thispaper studied the patia and tempord differentiation of SOMS *3
Cin the il profiles at different dtitudesin Dinghushan Biogphere Reserve. The results showed that the vertical
differentiation of SOM *3C at different atitudes was controlled by the development of il profile,and dosdy
corrdlated with the conpostion of SOM and its turnover processes. The fractionation of carbon isotgpe was hgp-
pened during both the tranformation of vegetation debrisinto topsoil organic matter (OM) and its regeneration
ater the topwil buried ,which resulted in a significant increase of SOM3 *3C. Rdative to plant debrid **C ,thed **
C increment of topoil OM was more dependent on its turnover rate. Both thed **C of plant debris and topil OM
increased with dtitude ,indicating the regular variation of vegetations with atitude ,which was consensus to the
vertical distribution of vegetationsin Dinghushan Biogphere Reserve. Soil profiles at different dtitudes had S milar
characteristics in vertical differentiation of SOMS **C ,vertical distribution of SOM content ,and increasing appar-
ent age of SOM **C with il depth ,which were resulted from the succesdve turnover of SOM durirg the devel-
opment of il profile. The maximum depth of SOM3 *3C in il profile was different in origin and magnitude
with the penetration depth of *C produced by nudlear exploson in the atmosphere ,indicating the controlling ef-
fectsof topography and vegetation on the distribution of SOM carbon itge with il depth.

Key words Soil organic matter , **C, Carbon cydling, Subtropical zone, Dinghushan Biogphere Reserve.
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Table 1 Characteristics of soil profiles in Dinghushan Biosphere Reserve
Profile Profile thickness  Altitude  Sope direction Sope degree  Vegetation type Sampling
(cm) (m) ©) ©) date
JLS 70 1000. 3 SE173 30 Meadow 1998. 07
GC 60 905 NE75 16 Shrub 1998. 07
SH 110 662 NE42.5 30 Coniferous & broad-leaved mixed forest 1998. 07
WKS 160 315 NE50 22 Coniferous & broad-leaved mixed forest 1996. 05
QYS 160 190 NE73 37 Monsoon ded duous broadt|eaved forest 1996. 05
KK 150 42 SE45 28 Pinus massoniana plantationforest  1996.05
*JLS: Jilongshan; GC: Shrub; 9 : Forest ; WKS: Wukeong;QYS: Qingyuns ; KK: Kengkou.

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 3¢ 471
W ex A 6r B e
-19 4
24 2,
-29 a
14 6r e '
- QYs 13
-19 af d-C
24 2t [7]
-29 0 d 13C_
-14 WKS ]
. GC &L WKS
-19 4 13
241 2 QYS 6 C
gg 29,"’"\-‘0—0——._._. go 20 % ( 1A) L]
o a
T 26 , dBc
.19} 4t
-MM 2t A ¥c 0 1
-9 0 (14C ) 146 e [18]
ST 6 ' '
" Jl JLS GC S WKS QYS KK
_Mfﬁ“ra 2? 25 14 30 20 10 10cm.™C
29 0
-l4r I8 6 ,
19 . 4
224 2 [8]
29 30 40 60 80 100120140160 °0 20°45 60 80 100120140760 53¢
i & Depth (cm)
Yc JLS GC 9
1 ¥c(A) (8) WKS QYS KK 6 12
Fig.1 SOMJ ®C(A) and SOC content (B) versus depth curves for il 24 25 37.5 35cm, ’
profiles at different atitudes of Dinghushan Biosphere Reserve. ( 2.
JLS: Jilongshan profile; GC: Shrub profile; 3L : 5 13C
Forest profile; WKS: Wukesong profile;QYS: 7] 13
Qingyuns profile; KK: Kengkou profile. The ) d-C
same below.
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Table 2 SOM3 °C of topsoil ,the maximum SOM & *C and SOM **C apparent ages of the bottom of soil profiles at different altitudes of the
° X

6 13C 6 13C 6 13C _6 13C 14C
Profile Vegetation type SOMS C of topsil Max.of SOMd **C 3 BCha -0 ®Ciopsi SOM *C gpparent
(%9 (%9 (%9 ages of bottom(aB. P.)
JLS Meadow - 18.32 - 16. 87 1.45 12786
GC Shrub - 23.88 - 18.33 5.55 2400
S Naturd forest - 26.88 -20.0 6. 88 6690
WKS Naturd forest - 27.40 - 23.87 3.53 5572
QYS Naturd forest - 27.46 - 22.20 5.26 8750
KK Blantation fored - 24.39 -20.12 4.27 2880
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Fig. 5 Variationsof SOM 4C apparent ages with depth for il profilesat

different dtitudes of Dinghushan Biogphere Reserve.
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