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Abstract; Land-use change that influences soil carbon storage and release within the tropics can have large implications for
global carbon cycling. Changes in soil carbon following land-use change have become an international policy concern in terms of
both sustained production at a local or regional scale, and the global consequences relating to increased emissions of C(); from
terrestrial systems.

There are eight types of vegetation in Dinghushan Biosphere Reserve’ (DHSBR ), Guangdong province. and these
vegetations can been divided into two classes; natural vegetation types (Ravine Rain Forest, Monsoon Evergreen Broad-Leaved
Forest, Mountain Evergreen Broad-l.eaved Forest, and Mountain Shrubby Grassland) and secondary vegetation types (Pine
Forest., Pine and Broad-l.eaved Mixed Forest., Secondary Monsoon Evergreen Broad-Leaved Forest. and Evergreen Shrub). In
this paper. the storage and distribution of soil organic carbon for these classes of vegetation was studied based on 61 soil

profiles. The objectives of our study were to provide basic data {or the estimation of the soil carbon pool in subtropical China.
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and to provide information for the evaluation of ecological benefits contributed by nature reserves. The results were as follows;

(1) Soil organic carbon concentration generally decreased with depth (2.46%, 1.52%, 0. 96% and 0.53% for 0~ 10, 0~
20. 20~40 and >>40cm soil depth interval. respectively, with a range of 1.03~3.92%, 0.71~2.64%, 0.43~1.89% and
0.34 ~0.53%) in all vegetation type. Soil organic carbon concentrations under natural vegetation were significantly higher
than that under secondary vegetation (1.7, 2.2 and 2.0 times for 0~ 10cm, 0~ 20cm and 20~ 40cm soil depth interval).
except >>40cm depth interval.

(2} Soil carbon density (t/hm?®) for four soil depth intervals varied from 15. 64 to 29-09, 9. 25 to 24. 86, 10. 84 to 33. 69
and 1.59 10 34. 09, and their mean values (t/hm?) were 23.46, 16.94, 21.20 and 17. 75, respectively. For the whole soil
profile, the carbon density was 53. 56~111. 46 t/hm?, with a total mean of 73. 92 t/hm?. The highest carbon density value
occurred in Pine Forest, and the lowest occurred in Mountain Evergreen Broad-lLeaved Forest. Except for the Mountain
Shrubby Grassland. soil carbon density in natural vegetation was significantly higher than that in secondary vegetation (1. 7 to
2. 3 times for four soil depth intervals).

(3} The average soil thickness for all types of vegetation was 36. §7~73. 25cm, with a total mean of 51. 99cm. decreasing
with altitude.

(4) The total carbon storage was 72287.0 t in the area of 1028. 4 hm®, with 32. 0%, 20.6%., 25.8% and 21.6% in 0~
10, 10~20, 20~40 and ~>40cm soil depth interval. respectively. It was found that natural vegetation had slightly higher
proportion of organic carbon in the top 10cm of soil than the secondary vegetation, Of total soil carbon in DHSBR, 35. 0% and
14. 5% was contributed by Pine and Broad-leaved Forest and Monsoon Evergreen Broad-Leaved Forest, respectively,

(5) By comparisons. DHSBR had lower soil carbon densities, and had higher proportion of carbon contained in the upper
20cm of soil than other regions. These results showed that human impact was one of factors that made soil organic carbon
content in secondary vegetation types lower than in natural vegetation types.
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TIMASERBRBIFH TR BEROERM.
1 HipmR

SMHLUBERREARRPRHART 1956 F. . Fr AAEEAGT AR KL 112°33" 404 23°10° . B @ H LK 1155hm’, R {7
KEBAFHBHFENE . EXHREFR NV 1927om HPF 715U HE3I AN AB.M 12 ABIKE2 A{NLSE 6%. FE 14
BEXN0Y%., FFHEBEN21.4C.BRAQ AHOABRA T AN FHBES R 12. 6 CF28. 0 CH,

BMIUBRRZARBRPE IR ITHHBELXNT I IFAL - ARAAEAREHEE . AREBREFDHEER. ZAERNE
AR R R AR R AT A MRR KA SRR HERBEAR REFZRT RN ARAEZRENF
AFPRR BATHR—MTHEIR 300m UTHHRF KNSBRER. AR, BEARMIMISHRER 7. FX KSR MK
SHAERLUMEED L EHAR BH. EEERAFHINERFAREY. LB RFH RSB ERB LR LM ey K
EHBE . REARE BENRARERSG., WBEAREATTFASABRR  EAEAREK . HE 80~110cm, HERHANENT
REHHERTHABRER . A—EXFNFHHORP BARAANTR. WHESHAHANLEBEREAR FTAHAETR
EREMBRAZAAITR. KEHEYIERANIIBERGESERSEAREFHER. DRBEMHAK RS HAERT
20 42 30~40 FFERATEENSEMRHK, Hh SR MHAE 20 42 60~80 FRFAKVA TERAY AEUNEESEA
HFRE Y, REENERXBHAHEREAFINEZZRAFTEAHAMLBERAHARREERAEFMER. XE/HEE
P& 1028 4 h?™, 5B RPR BHERA 9%,

{5 47 X 30 725 T (i M 0 B8, B R LD ek X 5 1L 4R 1000, 3m., B BME AR HEXDN T, BEPEORLE &4 . R
TR MEEMNER. R RS AWM LML DAL L1, R BR 5 AR 41 . 3 4R 300m LI ) MR (I 4k 300
~900m ) fI 1L} Ho 3 A B f] + Gk 900~ 1000m)2, WA SEMBHM K. FRABZRMFERNE S KE R ALIN, 1L
WREAH K KEFNERRTHANEFENZ SRR MUEREKREA R LA ER L.

2 WRFHE
2.1 HEXR

B {8 A B 3R SR BT 1980~ 1982 SER P X T IMAKR WA BB f 2001 £ 5 A5 10 A KB MW E B8 3T + 5 i
61 4. 1980~ 1982 SFRYMIE A AR LR R M, REEZETRPRX AR LERN KL NEAAERE RIEICRT
+HEN FRENFIRMEERSS. IR 19 4.2001 5 B BE AR BERNERNF R0 3 AR K
+WBIE 32 A iR MEEMFANEREE . RE 45 0~10cm,10~20cm ,20~40cm fl >40cm 4 MERFEELE
BERAER MELRENRIENAE. FE 10 . EREPXEEN 7 HEBLH MM 10 N FHLREAL SR, N
SELRMEIRSR.
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2.3 $iELE 191

1980~ 1982 % 4 2001 % 10 A ﬁ}ﬁETij’;ﬁmﬁﬁﬁ! rg :; 1;5" © v=-0.167x+ !1.4]168
CREE Pk irdoR R $o3 SRR Foy Sokri R 1 ik % g 3k R2=0633 n=94
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Soil organic carbon concentraion(%s)
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FTREAHERRLLREFE. soil bulk density in forests of Dinghushan Biosphere Reserve
4. 1980~ 1982 4E #1 2001 4 10 B M EAE i + M % 4 (DHSBR). The relationship was based on 94 soil samples and was
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3.1 ALK R
0~10,10~20.20~40 cm # >40cm 4 ~+ E - MA MK I EEFH R 2.46%4.1.52%.0. 96 % i 0. 53% , FH 10~ 20,
20~40cm I >40cm 3N L ER T RE VLRI B EHHES IR 0~10cm 2 H 61.8%6.39. 0% M 21.5% .. FrAE s BRI 1
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AR AT EREREHAR LB ERAN KM BEREA L HPARBBERNN I LRHEBEIE . THANK S BRI
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EAF L HEHREHE . ELE T RAVNKEEBRAKKELD B 10em UTH3IANMLEBRZEERK@E 2., TR.BRHEH
MEXEHBERLENN LIRAIRERESLIEARHBRAR,
M—+t B HEXNARA I RENESREBAREE 2),

=
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Secondary vegetation{ A~D)
Ki ¥ %% Types of vegetation

Natural vegetation (E~H)
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RAERTERBRE 0~40cm L E,
3.2 LM natural (A~1)) and secondary(E~H)vegetation of DHSBR
AT+ A L R — R B O I TR (o A~D %ﬂuiiﬁ%E&ﬁﬂfﬁliﬁﬁﬁ,iﬁiim#ﬁﬁﬁfﬁﬁﬁﬁ
D MK RE LN 1020 LREREER oo B LR e T
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Fig. 2 Soil organic carbon concentration for four depth intervals in

Secondary monssoon evergreen broad-leaved forest and Evergreen
shrub. The letters of E~~H represemt Ravine rain forest, Monsoon
evergreen broad-leaved forest, Mountain evergreen broad-leaved
forest and Mountain shrubby grassland,respectively s Every error bar

represents one standard error
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Fig. 3
Dinghushan Biosphere Reserve (DHSBR)
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Altitude and soil thickness for all types of vegetation in
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ITHRAXR. BLEARFE . ARHAEREEEAFZEARERE. #F 0~10cm.10~20cm 1 20~40cm 3 M+ EXR#E . AN +
WEEHEE BEFERTERRTLIRAVNKSBROZRE MM T >40m 12 REFERFITERETINAE . BARE
KB+ MEIREREZENERERDT(EH 2).,

AL ER TPl E B ARAEBRAXRAEHEN LT RAVKSBANRTENERFIERAAE 0~40cm 1 ENERMNES
TERGELEAR L AR REATANTHESABUBRA LI RORECBRAREFEREAEZ LR L.
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Table 1 Soil carbon density for four depth intervals under different types of vegetation in DHSBR

1+ it & @ Range (t/hm?) ¥ H7{ Mean (¢/hm?) EREKC V. (%)

Sotl (emn) 0~10 10~ 20 20~ 40 =40 Total 0~10 10~20 20~40 >40 Total 0~10 10~20 20~40 >40 Total
T4 i ¥ Secondary vegetation
A (16) 53.1~30.7 5.7~14.7 5.8~18.7 2.3~33.4 30.9~90.9 194 9.3 10.8 17.1 53.6 36.0 27.2 36.0 61.1 33.4
B (18) 7.4~27.8 3.3~25.0 2.9~38.6 0(.3~31.0 30.9~107.1 21.3 10.9 14.5 15.8 59,0 24.8 45.4 553 53.1 32.3
C D 15.6 156 19.7 5.6 56.5
D 22.1~23.0 7.7~18.1 9.2~23.7 39.0~69.3 225 129 16.4 4.6 541 3.0 56.7 623 39.6
¥ Mean (10) 19.7 12.2  15.4 10.8 558 21.2 43.1 51.2 57.1 35.1
HH# Natural vegetation
E (3) 26.1~28.9 22.5~22.6 25.7~41.6 36.5 93.0~110.9 27.5 22.5 33.7 36.5 101.9 7.3 0.4 33.4 12.2
F (1) 16.4~34.6 8.5~27.5 15.4~36.1 1.6~43.5 53.6~125.5 24.2 17.6 23.6 18.4 821 21.8 344 27.3 70.1 24.9
G (4) 28.3~29.9 20.5~23.2 19.4~33.5 58.1~10.1 95.0~127.9 29.1 21.9 26.4 341 11l.5 3.8 85 37.8 99.7 20.9
H (3) 25.7~29.9 18.6~28.8 21.6~27.2 44.3~90.4 28} 24.9 24.4 10.0 72.6 7.8 22.1 16.0 34.2
F # Mean (§) 36.5 27.2 21.7 27.0 24.7 92.0 10.2 16.3 28.6 84.9 23.0
BFH Total mean (8) 23.5 16.% 21.2 17.8 73.% 13.1 24.3 33.51 35.50 24.68

x A~H R AR . 5B 2 H1[E Denote vegetation types, see fig. 2; {55 BN A Numbers of sample in the parentheses

3.3 +HREFE

FREE + ME A 18~ 105cm [l B B MPE 45~80cm, BB LR ENHE N 36.7~73. 0cm, B EH K
56. dcm, S ERE B LR AZEN . L W 20~60cm), SEBKE ST FILE, £ EHEE45~100cm), B T 1L ¥
SRS AR SN R AR AR b U IR R M o i e 0 (B 3D
3.4 LHREBREHTA

BHPX &M KA BER A 1028.4 hm? , X+ M EBRE &K 72120, 1t1(F 2), H¥ 0~10.10~20.20~40cm H >40cm 4
MBI 32.0%.20.6%.25. 8% 21.6% . ARMEMKXEAB T RRYBESZEO M LELRRE, X 0~10cm L 2R
EXTFREE MMTF 10~20cm M 20~40cm 2 M L EMBRMENTEH T >40em LEHREHE (R D . BEE T WK RE
HRAHBEMKERE L RN A ERRNES RETNEARAE : (DARMEELIINAE 10em U TFTRHEE T NAENREZRER.
B REEI0~20emfM20~40ecm2 P+ E L MR T B WRO~10em L EM66. 8% M41. 0% WL B HEN K F53. 1%
M35 4% (DOKREMBBTEELEZRARNTH . 0~40cm XBR +WHILK S B B R TIE 30 ERMEBIREFPR
PLoEBERO~10ecm) AU I BHEERBRRE,

FHBEXAYN LR RAFREERRFHASAKXDHPLHERH 9. INMB A TMB K504, 5 8 ER
12. 1% ERESHAERKRZ Q454 KEER L 7XU MBS TAN 7. 8RR EFZAEREH KRB/ R 6.3%). M
F2AAA.ERPXKBER 0 ARV EARHEB ALY L INREBRTRY 40.610 . MELER 6.6 LK EMBHEKER AR
Moo 4% AHARMABR NN T MERTFFEHRIERBRHUEA.
4 it
4.1 ABMULAPRX KT ERK

SHLGEFXIMTIEREOR FORABY, AMRLERER . RP X LN EE S FHHE 73.92 ¢/bm? B B H TR
MRS R L2 B IR o (B K N 88. 6 1/hm?.122. 8 t/hm®)), it KM A 4B K. S KSR

g W FRIFED R TR EZSRE R B 0§08 4305 8 B S8 K F (458 205, 23t/hm? 335. 58t /hm? H)
101. 30 t/hm?)5), Al W .M IR R LR AE LK. FTHEH TR,
(DT EN BT HRMESFRELS MO EEARE —BAE T Im, — SR WERENTR EXZLRR

Bim RS EES. SMLUEPREBRAEEEE 1000.3m, 5EKAHESBIA m BERRA, T M T EERA—. L E2HRE
ZHPIE 45~80cm JEF 40em EF —EWHE@E ), B+ BEERESLERERNXESHRVUZHIL L RUEKEER
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tEREEMnmEm. RPRX+ERECES R 51 99cm)RE 7 LMK EE .

%2 MFULAPREARAD I RRALREXSE
Table 2 Soil carbon storage and distribution for all types of vegetation in DHSBR

# Area 0~ 10cm 10~20cm 20~~40cm == 40cm 4 it Total
& B
types Area Percent starage kL * Storage BELL - storage B R~ storage BRI« storage Fercent
(hm?) — of total = (%) (t) %) (t) (%) (t) (%) (1 of total(%)

areal %)
W 4 B B Secondary vegetation
A 112. 47 10. 9 2181. 9 34. 3 1040. 4 16. 4 1219, 2 19.2 1918, 7 30. 2 6360. 2 8.8
B 403, 67 39. 3 8602. 2 34.1 4400, O 17. 4 n861. 3 23. 2 6§390C. 1 25.3  25253.6 35.0
C 79. 87 7.8 1249, 2 27.7 124%. 2 27.7 1573. 4 34. 8 444. 1 9. 8 4515. 9 6. 3
D 119. 27 11.6 2686, 0 39. 9 1538. 6 22,9 1959. 6 29,1 547. 5 B. 1 6731. 6 8.3
/At Subtotal 715, 3 69. 6 14719. 3 34. 4 8228. 1] 15.2 JOB13.5 24. 8 9300. 4 21.7 42861. 3 o0, 4
H %X i # Natural vegetation
E 37. 80 3.7 1038, 7 22. 9 851. 6 18. 7 1273. 5 28. 0 1379.7 30, 4 4543. 6 6. 3
F 124, 87 12.1 3016. 2 28,9 2191.5 21.0 2945. 7 28. 2 2291. 4 21. 9 10443, 4 14. 5
G 46, 73 4. 5 1359. 4 26. 1 102). ) 15. 6 1235. 5 23. 7 1553. O 30. 6 5209, 0 7.2
H 103. 67 10.1 2912. 1 32.1 2577. 2 28. 4 2531. 6 27. 8 1039. 8 11.5 9060, 8 12. 6
/it Subtotal 313. 07 30. 4 8327. 1 28. 0 6641. 4 22.7 7986. 3 27. 3 6303, 9 21.5 29258, 8 40. 6
& it Total 1028.4 100.0  23046. 3 32.0 14869.5 20.6  18599.8 25.8 15604.3 21.6 7212041 100. 0

A~H BFAHEBERY.5M 2 #i[F Denote vegetation types, see fig. 2; * GiZERW SR/ H M, Percent of total of this vegetaion type

ORRFTEHER MHERLHECBHEE  ABIREETHREEC SRS - TR EOBIECTR. BEYE L
MEAER MR F ARG EOHERL AR ERESRAL N EEMANTE LR RS R RE.

(HETRWKBEAAAFLRANBHR BWURPRAETREEREER ,SFARTE, R EW. EWBEFE
BENEARMEER AT LERRREY, RERSEMHBABLENHARBEYOTE  RBAED X BRE KR EHE
RBRMANER. TERBN L RTEAABRER. S5 . FHRLEFUBR LAERBFROLBRAEAZE + G LB
SRBH A D K AEFRERE T NREE X NNEEEE,
4.2 AMLEPRHERIRER LMY R AR A

B Baties" I 2R AR + MBI B I BT, 0~ 100em 9+ MBI B & .0~ 20cm I 0~ 50cm BF & I LRI 7E 37% ~
59 % 1 62% ~81% 8], FH K 49% M 67% . FHE Detwiler!* iy £ 4 A1 I 3845 i 1K - 3o 1) F3 76 b %t + 3008 e B Wiy O BT 92, 0~
40cm FFNFEEIBE & 0~ 100cm B LB 35% ~80% , F 1% 57% . X FRAMILEF K + M- #6948 .0~10.0~20 # 0~
40cn I+ M TEMAFE N 22.9% ~30.9%.41. 6% ~62. 8% f1 69.4%6~91. 9%, 1y 32. 0% .52. 3% M 79- 0% (FE 2), AT .1
B i O B IR 2R K L AR O~ 40cm R B R 0~20em FINEMBBOEEHM THEBXER, AME KBS L NE K
B ANTREHTRAZER T RBBRE O TRERAMBLETHABTHASKAEBBELXRE 0~40cm LB TMES
BAXABETRAOEETEHSAKERTHN EERA.
4.3 AMFHEMAHFALEREROER

ERWMUBP R AXESIN TREEVEBEINWEEREY —. AN, 2R DRMH R HBEZK KESER
FRME ARG A REEMES I ARNNFB A S EHRERREREHL R, A% shR 30+ 3R W+
HETURBABRENBREFAREEOERE T, ERAE AR RREEINE, L2 R 20%~50%HELKRSR
M ERMLEFRK . ERRASIRELIRENRAR AR NBERHRAN A BT KEFSRAT AL RE
ASELEZHAANTROREABXADUBETLHERAT R ILARAEA RNESAKANERNRAT KA RER LR
(E2fE D, XEEHRPRIEMANED ERERLBER UK TEAONEY SN MRS RER T —E MWK
W, P2 AN TRATRATHAS LIEN T NEIRAE R 100 BEF LR FER Y S MoK 41. 0% ~65. 0% (%
2) BB 5 ik 35. 0% ~59. 0%. Al R ZESBIEP X AR FHRE L RANBR S BB REIER K. 58S FREL 8
0 32 LB B I K R (2096~ 50961,

AN AR ORE FERFRZHASTREBEAR XL RAVBESREAR. I, REHHAUREHKBRERT 20
g 30~40 ERPYPALEZWIRMK.EH TFHHAZAA S TREEZHKTE, BNNRSEEH AN B . KPS
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REREHHHAXLEBNTLEENRSHBREBMTREKETHKBREHATN 75.4%~82.0%) . ERMLAPR , AATEREZ
MERERNERIBEMBRHOFRTNATERIATEMYNAZYAES ERETREFHEN - AFTRARXAE —FEH
W XMARTFRESINARKFINEARENBERA SKIHOERARMNRE., HARBRIMEHTESMFEHK
BHFE 2.4 /hm AT EZHEPR O 9 t/hm® BREY I EHEMNEN 105 /hm® R 0. 49 o/ B B FEM T HWERAMNH
PLBk B ML T 1.54 t/hm’ B, AN ARREIRT ZHEPAREYEZERFAITEERRKAERE - (DKTEZEEBE . TAZ
HOBABMEKPE A TR, FEALABTRAEDBAR L (ORELRKLERE, L WIPRIYE KRR B HE®
MBERFSHER. XIHIANEH—SHHATHAYRE~AEAREABR.THNTHBEHRR.

BEMEZ AREHIMNTHREERFFBULURPXSERHAH K HBRTR KRESRESATARMNEREANST 4 FhEQY
KHEHBIHAOEIRIR. ERBREFRRATREEETHATK. ER SRR AR L M ¥ 508 0 AR D 3 AR BN 4
FHAUARMAEMTIERE. K4 REFERTFRRXHFR LA 0~40em FFHE 0~20em FFEHFHRRBAOLERAN THE
M XK MO S B S A A L MRS AR TGN ES B MRR K H B A B T 8K5% 50 i
MEREBENRP LRSI N L RRC R N RPERKBETL HHNRBE AR CO, KFLASHFEHEELANE L.
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