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1.64%F10.19% ~1.16% 8, AFFRHSFD A 47.13%., 62.40%. 56.72% F1 49.99%, ¥y
fid: 2.04%, 1.00% . 0.62% 0.47% ). &2 T WAEVRS REIFE R > EZMS 1
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Soil Carbon Storage and Distribution for Three Types

of Forests in Dinghushan
FANG Yun-Ting MO Jiang-Ming** ZHANG Qian-Mei
ZHANG You-Chang XU Guo-Liang
{ Dinghushan Nature Reserve and Ecosystem Permanent Research Station , South China Institute of
Botany, Chinese Academy of Sciences, Guangdong, Zhaoging, 526070, China )}

Abstract: Soil carbon content and distribution {or three types of forests in Dinghushan was stud-
ied.Soil bulk density generally increased with depths (1.08g/em’, 1.22g/cm®, 1.26g/em’ and
1.25g/4m® for 0 ~ 10cm, 10 ~ 20cm, 20 ~ 40cm and > 40cm soil depth, respectively) in all
forests. Soil bulk density in all levels of soil depths in pine forest were similar to those in mixed forest,
however, in both forests they were higher than those in monsoon evergreen broad-leaved forest. Soil car-
bon concentrations in all forests decreased with soil depths (0.229 t©5.021% for 0—10cm, from 0.25
10 2.85% for 10~20cm, from 0.10 to 1.64% for 20~40cm, and from 0.19 10 1.16% for>>40cm)
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and exhibited in the following order: broad-leaved forest >> mixed forest > pine forest. No significant sea-
sonal variations were found for scil carbon concentrations in all forests. Soil carbon storages were average-
ly 47. At/hm (for pine forest), 61. 8t/hm? (for mixed forest) and 82.1t/hm® (for broad-leaved for-
est), with a total mean of 57.62t/hm?.Of total soil carbon, more than one thirds (34.38% ) dis-
tributed in soil depth of 0~ 10cm, and more than half (53.22% ) distributed in soil depth of 0~
20cm.

Keywords: carbon storage; carbon distribution; forest soil; Dinghushan
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BXRAERY, HEEVMEES T RARETMER, DEASRE R TR E R
Wo IR RAERH M 5 HRAE.

TR ERE AV E R, TREENLEELE 3 BRI,

170 y=-0.1671+1 4168
& R=0.633 n=94

1.1~

THAE
Soil bulk dnsity(g/cm®)
a
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B WHMLUERFEFEFTIETESENRSREXE
Fig.1 Relationship between soil organic carbon concentration and seil bulk density in forests of
OHS. The relationship was based on 94 soil samples and was significant at P=0.05

3 RS
3.1 1HAE

2 1BET RSl 3 FARMAR (6 M) L4 HERAFE. 0~ 10ecm. 10~
20cm, 20~40cm M >40cm HIRAFHE 4 HIHM 1.36g/cm’ . 1.43g/em’, 1.53g/cm’ HI
1.59g/cm®, BA%H 0.69. 0.89. 0.91 f 1.03g/em’, Xt A B H B RIRAEECH 2.0,
1.6, 1.7M 1.6, NEBEEMEBEEHEREEREAT O MLENERRZEB N 17.80%.,
13.78% . 14.70% 1 13.97%) *&, F—EARFFREFE—ENER, BRZLHEE
BRTEAERERK (F1, BH2), 4 MAFRRERIEAEELHEIFHNL.08g/cnd,
1.22g/em®. 1.26g/cm® 1 1.25g/cm®, BFEHH 1.20g/cr’, KBENERE® 1.16 15,
WA REN L REEERAE K,

®1 BHLFKLIREER (9/om’)
Table 1 Scil bulk density for four depth intervals in DHS forests

FEAKR B S + /8 Soil depth intervals (cm) Py
Forest types Plot Ne. 0~10 10—-20  20—40 >40 Mean
Sk B 1 F A Mean 1.25 1.28 1.27 1.22 1.25
Pino forest Plot 1 5.E. 0.05 0.02 0.02 0.02 0.02
C.V. 7.65 2.82 3.78 3.18 4.36
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TRk Y FE 2 1 /2 Soil depth intervals (cm) PR {H
Forest types ~ Plot No. 0~10 10~20  20~40 >40 Mean
Hp2, 3 EiE 1.32 1.42 1.45 1.54 1.43

Plot2, 3 S.E. 0.04 0.00 0.06 0, 06 0.04

C.V 4.70 0.42 5.55 5.00 3.96

B B 4 W- {8 Mean 1.10 1.24 1.28 1.27 1.22
Mixed forest  Plot 4 S.E. 0.08 0.04 0.09 0.05 0.04
C.v 15.73 6.60 15.84 7.40 11.39

FEH 6 SE¥H Mean 1.05 1.34 1.38 1.23 1.25

Plot 6 S.E. 0.03 0.03 0.05 0.09 0.03

C.V 6.37 5.17 5.66 13.12 7.58

[l B 7 SEEHE Mean 0.86 0.97 1.0% 1.13 1.00
Broad-leaved  Plot 7 S.E. 0.06 0.03 0.07 0.05 0.05
forest C.V. 14.85 6.62 14.00 9.03 10.05

S.E. AirdiR, C.VAERAR (%) .5.E.Standard Error, C.V.Coefficient of Varation.

1P 6P REM AN 3T FARER (50K, IRAHMABENAR) FHXHLEE
HHTHB ., 0~ 10cm Fi>40em2 ERKTIREE : SR> RAAHK S WK, mxF
10~20cm 1 20~40cm, FFHHRAESSHEA B BT R, BEH MR CHAEIRE BF
25 (K 2),

15
13- }/i ----------- ; ------------
o .
E oo
m%n— i Y e
& -7
-H:()gk ‘_".—“ —a— HMH Pine F
-—=4 —
2 4 - -- BAH Mixed F
= .
“ ook — @—  MUH Broaddeaved F
0.5 * ‘ !
0-10 1020 20~40 40

T BB B Soil depth intervals(cm)

2 CHEAIREHIRREERTNEENILS (REKHFLR)

Fig.2 Soil bulk density for four depth intervals in three type forests of DHS (Error bars repre-

sent one Standard Error indicarion variations among samples of the same type of forest)
MEASTHEHET S, 0~ 10cm. 10~20cm. 20~-40 f>40em 4 MER HIEFEK
BT, —BBIARKEFZME, (H 3 FERMER L U8 B £ %2 KB R e
AR, EAMARMBENEE, WM TAREAAE (F1HE2). X TEHK, 44
BREZERFAHE, TTHEEEAKBEMTEH AR TREMERE (0~10em) LHELEHS
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BEE (>40cm) Ml WS R L HEE SHREEE, HREEAREARESTH
b, SXATERRE % 1) AH TR IB A £t ket R, HEHAASE,
A RBEHN LI, 2) BACHE FREAK, KB ETESHBINRE. K
SRR RSN, WTRMH, EEARAR, TRAERNMK, BB TER
BRI, 3 BhAEAEM + R R A ERERK, WANER R E EINERE T REH
VERBRCRARML, A% & FHAIR i L B IR A A — B
3.2 hHEaYlmEE
3.2.1 ZRghiER

FRAREHL, 0~ 10cm. 10~ 20cm. 20~ 40cm Fl > 40cm K +I3EH YLEk & B+ H
0.220% ~5.021% . 0.25% ~2.85% . 0.1% ~1.64%F1 0.19% —1.16% 8], AR 5
B3k, 47.126% . 62.397% . 56.722% F1 49.995%, V- HJ{H H: 2.041% . 1.004%.
0.618%f10.472% (K2), AW, KRpEHLERLEENRSBHFEEZSR,

F2 POV HMEABBEKTRENHRIE (%)

Table 2 Carbon Concentration of sail for three types of forest

ZEAKA R e + & Soil depth intervals (cm} P
Forest 1ypes Plot No. 0~10 10~20 20~ 40 >40 Mean
£ of4k Fih 1 FHH Mean 1.46 0.82 0.34 0.32 0.74
Pine forest Plot 1 5.E. 0.38 0.10 0.02 0.04 0.14
C.V. 57.57 28.16 15.35 30.33 32.85

B2, 3 FHE 1.17 0.53 0.37 .21 0.57

Piot2, 3 S.E. 0.14 0.10 0.18 S0n2 0.04

C.V. 16.37 26.46 67.25 15.03 9.96

e ik oS et 4 FHE Mean 1.50 0.51 0.38 0.39 0.69
Mixedforest ~ Plot4 8.E. 0.33 0.14 0.08 0.05 0.15
C.V. 48.48 59.29 49.40 29.66 46.71

Hefth 3 T H{E Mean 1.79 0.75 0.6l 0.64 0.95

Plot & S.E. 2.08 1.00 0.712 0.65 1.11

C.V. 0.08 0.09 0.04 0.04 0.06

C.V. 8.96 19.79 12.11 9.34 12.55

FEHb 6 FH{E Mean 2.31 0.85 0.62 0.42 1.05

Plot 6 S.E, 0.22 0.09 0.11 0.03 0.11

C.V. 21.67 22.45 40.77 16.53 25.36

FEBFAR o 7 F-HI{E Mean 3.20 2.03 1.14 0.84 1.80
Broad leaved  Plot 7 S.E. 0.55 0.32 0.16 0.14 0.29
forest C.v. 38.71 35.32 31.00 33.22 34.56

S.E. HEEER, C.V. WERENR (%). S.E.Standard Error, C.V.Coefficient of Variation.

FIRE, $RUREHD 1~7 £-9100 0 3 RpARS B A IRt HuRI A0 2 3. B BRARERL T 0~
10cm. 10~20cm. 20~ 40cm 1 >40cm A HLE S BERBK, 4HHFHEN 1.38%,
0.74% . 0.35% %1 0.29%, JWAHM K 1.79%. 0.76% . 0.55% 1 0.49%, M HN
3.20%. 2.03%. 1.14%., AT, ZEMEEAVRSEBEERNTHEEL, BRES
AT (8 3), BER>40cm HRFEE 0~ 10em #920.8% (§FrHH) . 27.1% (&
A F35.5% (M.
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EAKAAR, REeRHRANRSEEAR (R2. B3, H4). MkhTZE
FEFHIES, &2 HHEIRA R EER TR A, XFBEHE 0~ 10cm
10~20cm EFE BB B, B3 0~ 10cm 8+ A HUBR & B9 B & TEHAR, RH
B BEEKE TR P L RANEC R,

=)

— @ — £f M Pine F

W

- - 4 - - {B3A Mixed F

()

——— @03 Broaddeaved

o

—
—
—
—

il - S SRR} A $

AR YR
Soil organic carbon concentation (%)
£ o = BN W

= i

0~10cm 10-20 2040 40~100

+ B Soil depth intervals(cm)

3 IRMEHXNTMARFEENBIENILE (RELNFRR)
Fig.3 Soil carbon concentration for four depth intervals in three types of forests in DHS (Error bars
represent one Standard Error indicating variations among samples of the same type of forest)

— 9 — 4 2 Plot 2 —— HEHL 3 Plot 3
= --a -~ BH 6 Plot 6 — M= #H7 Plot 7
§z.s -
£ 26 o __,i— ——————— %
52.4 ‘-"I- /'—-—’
2| = -
- E I
wog 2T
B £ 18
FELL ek 3 .
1.4 e ———— e E i ———
E’IZ — F——=——C ¥ "
]T i i 1
1 3 4
& Time

14 fROCHTHR: 19T E6 R I AN HN 198 EI A
Figures from 1 to 4 represts Jun., Sep. Dec. in 1997 and Mar. in 1998

4 PELHEHTREE (0~10cm) HNBESREFTER (RESNRER, FRA
— R RERERER)
Fig.4 Seasonal changes of soil carbon concentration for the depth to 10cm in DHS forests (Error bars
represent one Standard Error indicating variation among samples of the same plot)
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Table 3 Soil carbon storage in three types forests in DHS

t+ 2 FEHD 1 M 2 i 3 FEHh 4 i 5 HH 6 TR T

Depth intervals Plot 1 Plot 1 Plot 1 Plot 1 Plot 1 Piov 1 Plot 1
0~ 10em 17.2 15.5 15.5 15.6 22.4 24.0 26.3
10~20cm 10.6 7.5 7.5 6.2 14.9 1.2 20.3
20 - 4em 8.8 10.5 10.5 9.3 16.7 14.9 24.1
>40em 16.8 7.8 7.8 19.1 22.5 8.4 11.4
#it Total 53.3 41.3 41.3 50.3 76.5 58.6 82.1

T REM 17 H IR PR 82em. 65cm. 65cm. 76em. 54cm. 47cm F 60cm.
Note: Mean value of thickness was 82cm, 63cm, 65cm, 76cm, S4cm, 47cm and 60cm for plot 1t plot 7, re-

spectively.

7 AR+ BRI AE 41,382, 1e/hm? B8 4L, KBS PTE 41~58.61t/hn’
B (BEHL 1~4. 6). SFOfHht B B AE 41.3-53.3t/h® (], 3% 47.3v/hm’, RE
P4 R B A 50.3~76.5t/hm? 18], FHI% 61.8c/hm?, WAWHAR LEEERICE DY 8210/
m? (F3), 3 FERAREE L IRaRIC B B 57.6t/hm’,

LR R R, 0~ L0cm BF RO T IEFEHL 6 BEEAb (41.0%), HEHEHR
29.2% ~37.6%{a, HEHH 34.4%, HEAD TEBEER 1/3. 0~20em [T G EEH
43.4% ~60.2% 8], MIEHIH S3.2%, TR, 0-20cm RERH 20em B, HAEDTHIE
R — 2 AT S R R AR L WK B S S S L R B B
Ar, >d0cm BRI BB 5 B0 HLIAE 13.8% ~31.4%E], FHN 23.6% . HEHEIRIK
v, FEEGRT SRR (F£3), T3, WERA, FEYERbE R Be>
Hem ZROEM/D (FR2, B 3).

3 g

?ﬂrﬁéﬁm T R K R VB 20 K A I P SRR BB RIS T ORI 0 P AR

102.60t/hm?t™), B ETFRERITHX G, RS L BRRBEIER (WERKHN
88.6t/hm?, 122.8t/hm2>“”, BT A F SR ERE KRR L R BTY
AT (110.3~335.4t/hm?) H1 Detwilert 55 H BHE 7 I 25 b X 5% #k 1 SR 607 7K F
(92~1500/hm?) o AT, SRR L BINE L, TEER, EHANTERET
Wi 4 5 R

1) MAIEP R TR BK, 2EAEEE, WEFER, EWEFEE, F
MR, A T LR pURRLRI 18]

2) hﬁmm%ﬁﬁiiﬁﬁﬁ!ﬁfkﬁ@m}k%?ﬁ R BER T —ENEE, A

AT+ BRI A TR, Sl MR B A ERTE 0~ 20cm B ELAISE 43% —

60% . 3% 53.22% ; 0—40cm I HLBITE 62% ~86% ], FHH 76.43% (K 3). RE
- 122 -




Baties!20 34 2 BR & A6 F) + R T B AUHTSY, 0~ 100cm A9 LIEERI-B P, 0~ 30cm 10~
S0cm A o B L BITE 37% ~59% F 62% ~81% , FHIK 49% F1 67% , FHHRHE Detwiler ']
() P S A 1 X 4 b ) F AR AR X - SR 2 i O BFE 3R A, 0~ 40cm FRIF-f7 i Bk o5
0~ 100cm B HHH 35% ~80%, FHHN 57%, AT W, RERL M X HEAK L HE O~
Hcm, FFHE 0~20em FiFFHREBH L EMAN THEHMRERXR, MR BS T RE
eSS, AATIRES SN HmH K ;

3) ZEE| AN TSR HIBE B E — A ET Im, 25N+
PEITE, A4 RERE m MAKSESEEDY, SGPLAPRBEBEEER
1000.3m, SEAHE 950 K m, MBERRK, LBRLIBHEESR—, LEHREZESE
40~70cm b (3£ 3), T 30cm hF —FHHEM, T L2EKE L EBE RMERRE
HF, #PX L EEES /MR T HENRICE;

4) MWHEMLEBREBAGHE, KBORET Lgw a0 ik — s ERR
g, FWEHRELERERN IR R B, SRE RS
RGP R PR T A LRI B 25 SRR

B % X W
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