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ME: FCRERRZEAYEYRAHMABRS R, THEIAMILMRE A,
BRI ARH I H REN AN REE. SRRABSERRATESEREERX
(125.230/hm?), HIKRKH % G4k (117.500/hm®), L0 S M/ (48.56 v/
hm?), FHRBELREES, FABHALKXTS (98.4% ~99.5%), AR (0.2% ~
0.9%), MARE (0.1%~0.5%) FZFHHEY (0.1%~0.3%) H/b. EFAR (47.78% ~
124.63t/he?) o, AR TRREE S HARK (52.6% ~62.1%), HKRBH (10.5% ~
26.7%) FHE (18.2%~23.2%), bHE/p (2.3% ~4.2%). EEFEERH EHHBRE
BRSBTS AR A T N YR B SRR ARR TR e B B A TR I o B (-
cus nervosa) >R (Sterculia lanceolata) >TFW (Pterospermum lanceaefolium ) >R
# (Caryota ochlandra) >BFHE (Cryptocarya chinensis) >7KA%E (Sarcosperma laurinum)
>HIB (Dimocarpus longan) > AW ( Gironniera subaequalis); {fH % 45 B i pR b fy 4E 3R
( Castanopsis chinensis) >HRBEFEHE (Cryprocarya concinna) >TAR (Schima superba) >
AR ( Tsoongiodendron odorum ) > H BBk (Acmena acuminatissima ) > RS (Aporosa
yunnanensis) >JBFH (Cryprocarya chinensis) >8I0 (Engelhardtia roxburghiana), LI
WM ARY K EBR (Engelhardtia fenzelii) > W8 3L % ( Lithocarpus hancei) > %5 FF 1
(Machilus breviflora ) > B W (Rapanea neriifolia) > TR BS ( Rhododendron moul-
mainense) >BE N8 (Photinia prunifolia) >3¥ (Castanopsis fissa)o
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Carbon Density in Vegetations of the Evergreen

Broad-leaved Forests in Lower Subtropical China
WEN Da-Zhi ZHANG Qian-Mei CHU Guo-Wei
TANG Xu-Li
( South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, China)

Abstract: Carbon storage was calculated by the biomass of each height class times the average
carbon content of dominate species within the same height class, and then carbon density was ob-
tained from it divided by projected area. The whole carbon density was 125.18, 117.49 and 48.52t/
hm? for the ravine evergreen broad-leaved forest {REBF), the lowland evergreen broad-leaved forest
(LEBF) and the mountain evergreen broad-leaved forest {MEBF), respectively.Of whole carbon
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density, 98.4% ~99.5% was in tree layer, 0.2% ~0.9% in shrub layer, 0.1% ~0.5% in herb
layer, and 0.1% ~0.3% in interstratum plants. The carbon density in tree layer ranged from 47.78
10 124.63t/hm?, with the proportion of 52.6% ~62.1% for trunks, 10.5% —~26.7% for branch-
es, 18.2% ~23.3% for roots, and 2.3% ~4.2% for leaves. Among the 3 forests, the carbon den-
sity generally increased with the tree height class. Among major species, the carbon density was of the
orders: Ficus nervosa > Sterculia lanceolata > Pterospermum lanceaefolium > Caryota
ochlandra > Cryptocarya chinensis > Sarcosperma laurinum > Dimocarpus longan > Gironniera
subaequalis in the RERF, while Castanopsis chinensis > Cryptocarya concinna) > Schima super-
ba > Tsoongiodendron odorum > Acmena acuminatissima > Aporosa yunnanensis > Crypto-
carya chinensis > Engelhardtia roxburghiana in the LEBF, and Engelhardtia fenzelii > Litho-
carpus hancei > Machilus breviflora > Rapanea neliifolia > Rhododendron moulmainense >
Photinia prunifolia in the MEBF.

Keywords: Dinghushan Natural Reserve; Lower subtropical China; Evergreen broad -leaved
forests; Carbon content; Carbon density

WL TRESRY RUEFEEERMNRHE. ERORESHURE XREY
B, ARFREHKECGOrE T AT EERL. BRHN TENE THRITHENSH. 35
AR -3, R, BMILEAEB EE AR . RS AT AR YRR
HEPEAMBAE TRROERS T, FE SRR R X S E & FRRMTR.
SCHETFHFASSRBENGER, DEYRERAHEIARERNESHHERERTE
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1.1 SCXrHLEEN

MRS T RKE FHRERL ARETX, KR 112°30'39"~112°33'41", 6423
09'21"~23°11'30", J&EEWHH KA, FHRIR 20.9C, FYETEL 956mm, i}
TRHE 81.4%, RIPEEEFL 155hm?, BIREENF 14.1~1000.3m Z 0], FHEEF
78.7%, HARMFATHE S 70.3%F8.4% %, SRMEELEH TR, &
WHIRASHR . P ARIIL R A 4 AR, BRI P E AR AR R
MR (URRAATEAR) HE . EEREEMN KR SRAM AR (CUFRE I RH B S Ak
ML RN B E . BESWRSHLEHFES (1982), Kong et al (1997),
HAKSRATHRAERMNTRZFEHNESSERZRMLE, AEHBHX, BR
120mZH, BE 30°~40°, 40 NAO'E, BHELAHR, T EREAR. Kl gEy
PREEHIA TS0 s, FREME, IR 300m, HE 30°AF, Hin N3E, LN
TEREMRNFLIE, LM, —B 40~50cm, L3 H 4 AR b TR8
SRR, gL, BB, %K 700m, ¥E NIWE, I 40°4h, A8
2R E W R L B
1.2 WY
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1.2.1 HHiEE

BT AT A T 1995 4F 10 AT, 28 (i HAR X Ay BRI
W——k AREH B S S A, 212 4 10m < 10m BIREST . XHRETT 4 MR BLAR =
lem BIFFA MESEITHR . EEIEA AL, CREYE. MEER (DBH). #& (H).
WiE, LA, RERHARANER S AEERAR, “SRRE" WK, BRFAEH
MUEYER ., 55 BB K ARERSNES S E 8 4 Smx Sm M/NET, BE T EHEYH
X BE, RE “2XE" WE, FEERE. ERERRMSMEYR.

1.2.2 &HRIHE

ARTERE 3 R AR NS HBE 2 A R, BRI DBHH RZFRHFAR
DBH) EERSRYRERRAMGI A RN E X R (F) MRBEMATHEREZE (SEM), EE
ARPEEEBEEANNSE., IETAYESEMKBLN, RikA DBH Jy il
B, il #N W=axDBH?, BTN/ MEHFGITHERR T BREENENE, 2
M SEM MRS . WA, KSR RERERA B, #ES WSl I &
i, FEA, SRR, HEAYBOEEFENTESERVBxEZT,

1.2.3 BV ESHREEIIE

BREZ1UMSTHBRNEEHRETE (%), AR BRUBE=-HEE (%) <4£PE
(), FIHEREEDRUR, M ofR, REENAAGEYmEESRERE, 2
tv/he TR T K G I AR L B SR B AR W B IR AR AR 1995 SE R IR A BERL R
EIEARHEAD, KSRy 1994 4588 R 25 SR R AL Y 813 3T #8
3.

R1 FEAERBREHRSE (%)

Table 1 Carbon content of various strata and components {% )

B Strata #84} Components
*Fr AR Trees # Reot F Bole # Branch Bt Leaf
H<5m 44.2 46.7 46.4 45.4
Sm< HE<10m 43,2 44 43.7 41.3
10m< H<20m 40.6 37.7 39.9 40.6
H>20m 37.7 36.2 36.6 37.9
BAR Shrubs 42 41.5 / 40.7
EREY Interstratum 39.9 38.3 / 41.2
A2 Herbs 37.7 38.1 / 35.3

TR B T MERRE, 44 M BRABTAUAREFEAHT RIS, EARL 6 MEHEF, TAE4ME
PRLIREA 3 MERA

2 HR

2.1 FARZREE
2.1.1 BREH
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44BI% 124.63t/hm? . 116.41¢/hm? fl 47.78t/hm’, WA FE HARE B AR R 21,
Ei/NZ2%% (DBH<10cm) & REBMAEER, 485 MEEEH) 69.8%F 87.9%, T Bk
A 5 AR MR, MBI 3.1%F17.7% . DBH>50cm & HEEMBMED, 7
EH&%H@M%,@@%@&%M&%E,ﬁ%mﬂﬁ&%%ﬁ%ﬁﬁﬁw,ﬁ%ﬁ
49.7%F01 44.8% ., 10cm< DBH<I50cm I H 42534 7 & BEXAY 29.6% F1 11.6%,
BT A A B 47.2% 70 39.2% . LMK SRIH AR BRE DBH>40cm #HA, DBH
émmm¢¢&5ﬁ%ﬁﬁ§uﬁw%ui;ﬁE%ﬁ&%&%ﬁgﬁ%9%oﬁﬁﬁ
BT, B 3 MG L SR E AR LRI, YA 27.2% . 35.5%
33.7% , DBH X T 30cm M E RN 3.6%.

R AT H AR MR AN E R, WA HRAMH Llem <DBHS
WOcm BN, T 4. M. BB & B 450 52.3% . 19.3% . 11.1%% '
17.3%, 7E 10cm< DBH<50cm 24§13 55.9%  22.1% . 3.8%70 18.2% , DBH>
S0cm B HAME1 N 51%. 29.9% . 0.8%F1 18.3%; HE 2 MM AP R EHRER
5&&%%%&5%%M,wﬁ@ﬁm@m,Wﬁﬁﬁﬁ%@m,ﬁﬂﬁm@ﬁ%ﬂ#ﬁ
AR B, ik U, L bk T AR A B A R R R AR LB, F
YI7E 23% £, DBH<10cm K13k 25% .

R2 BEERKEN

Table 2 Carbon density in different diameter class

| petd BN EE SEH R F & Ly 1 e
DBH-class Density Average Trunk Branch Leaf Root Total
(cm) (N/hm?) DBH (cm) {1/h)

#9285 42 B Ak Ravine rain evergreen broad-leaved forest

1< DBH<10 1983 4.3 2.03 0.75 0.43 0.67 3.88
10<DBH=20 567 13.4 6.97 1.93 0.79 1.91 11.60
20>DBH=:30 200 24.1 6.67 1.69 0.76 1.87 10.99
30< DBH=240 58 35.4 10.04 4.57 0.44 3.56 18.61
40<DBH=50 17 55.5 9.15 4.83 0.25 3.37 17.60
DBH>>50 17 - 87 31.57 18.51 0.52 11.35 61.95
2842 8.9 66.43 32.28 3.19 22.73 124.63

{EE % S BRI AR Lowland evergreen broad-leaved forest

1< DBH<10 3 361 3.3 4.82 1.91 0.67 1.57 8.97
10< DBH<20 263 14.2 6.37 1.98 0.49 1.78 10.62
20< DBH30 132 24.3 .91 3.59 0.58 3.04 16.12
30< DBH<40 35 34.3 5.75 2.56 0.26 2.00 10.57

" 40< DBH<I50 12 43.2 3.51 1.69 0.13 1.25 6.58
40< DBH<50 2 50.8 0.90 0.45 0.03 0.32 1.70
50< DBEH60 6 64.5 5.08 2.75 0.12 1.83 9.75
DBH>60 11 93.7 25.95 16.15 0.38 9.62 52.10
3822 5.6 61.26 31.07 2.66 21.42 116.41

.76




aR

BER PR EE SR T % M ] B
DBH-class Density Average Trunk Branch Leaf Root Total
{cm} (N/hm?) DBH (cm) (t/hm?)

(Li# % 5B I #R Moutain evergreen broad-leaved forest ]
1< DBH< 10 7275 3.1 6.34 2.38 1.02 3.25 12.99

10<DBH=20 542 13.5 10.57 1.63 0.64 4.13 16.97
20<DBH30 142 23.4 11.50 0.92 0.32 3.36 16.10
30< DBH=40 8 30.5 1.28 0.08 0.03 0.33 1.72

7967 4.2 29.69 5.01 2.01 11.07 47.78
2.2 EHSW

%3N, 3 FERAREEE M MEBER A A, TIREE N ABURY., W
AFEHE S E AR, BREEEE H> 10m -MEF, SEREH0%ESE, W
SEMAEGES KT 20m 8ME, BEEEDE Sm<H<20m WAEHF, HSEEN
84.7% o

£3 FAEREEANEESE
Table 3 Vertical pattern of carbon density Within tree layer

BES BB T-HrE F B Rt ® B 23 A
h-class {em) Density Average-h Trunk  Branch Leaf Root Total Spacial carbon
(N/hm?) {em) t/hm? density
t/ (hm? m)
WA H R Ravine Evergreen Broad-leaved Forest
H<S 1442 3.7 0.80 0.26 0.22 0.29 1.57 0.42
S<H=10 883 7.0 4.84 1.51 0.64 1.41 8.40 1.20
10<HS20 425 14.2 30.63 14.35 1.45 Q.98 56.41 3.97
H>20 92 22.5 30.17 16.15 0.88 11.05 58.25 2.59
&4 66.44 32.27 3.19 22.71  124.63 8.18
{5 H % 4 BRI BK Lowland Evergreen Broad-leaved Forest
H<S 2691 3.3 1.74 0.58 0.27 0.65 3.24 0.98
S5<H=10 802 6.8 6.12 2.24 0.62 1.79 10.77 1.58
10<H<20 262 14.8 21.04 9.18 1.06 6.97 38.25 2.59
H>20 67 23.8 32.37 19.08 0.70 12.00 64.15 2.70
it 3822 61.27 31.08 2.65 21.41 116.41 7.85
Ly $tb R 45 B8 P AR Mountain Evergreen Broad-leaved Forest
H=S 6200 3.2 3.30 1.34 0.57 1.63 6.84 2.13
5<H=10 1467 7.3 14.23 2.49 0.99 5.62 23.33 3.19
10< H220 300 11.3 12.16 1.17 (.45 3.83 17.61 1.56
&it 7967 29.69 5.00 2.01 11.08 47.78 6.88

FRSTRICE SHERBTME, SR, FEMREREM, RS
2, I E SRR AR A AR AR I
BEIRE R IR A AR BN BE AWM B E R, R =R
B TYRBRME, 43R R w B B BN LA 2R 5 57 2 9 £ R B B 25 R B AL Y
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R B, A o (hmPem) L BRZ DA FIBREEE (K 3), AT, WA (KA RN
FAS . TEAEENZERBRERE, TS I WEMTHREN VESK, LRt
FRebiE) [ T 2 AR B 2 (B R A 4, R TR 1 WAL [ R e
2.3 RERRRIRRE B TR

F 4 TR, WAKSETHAREERE 40vhm® M EORFE IS, BFE, —&2Z
F1% 90.91t/hm?, 5 OBBEN 72.9%, HKEM TN, aBEMERE, RUERES~
10t/hm? Z [, St/hm? BAFRRAMABIR KGR, IR, BB, BRiHARZRAAEL.
EHE SR AR, R, BRESE. HAEREOREY, £ 10vbm’ Ml E, H#RE |
50.561/hm?, SHEZMN 74.30/hnt, GRS 63.7%, BIEEAE 5~ 100/hm® ZEH
HUSEA, HIEHE. SES%, Svhm? UTFRMME B, K. BERME R,
Ly b2 58 B T AR AR R A DA B B AR SR AR R, S E B Z N 30.41t/hn, |
GUEmRrR) 63.6%, HIREE . BHM, ML, ket am, REEE 1.43~
3.04t/hm? Z 8, . BHE. SHELFMFRERBEE/N, #1.00/hn’ £4.

F4 FEMRNIGEE,. FTHORNSNBREE
Table 4 Density, mean diameter and carbon storage of major Species of 3 subtropical
evergreen broad-leaved forest communities

Fps BWEBCGERE RS TF % nt # B
Species Density  AverageD  Trunk Branch Leaf Root Total
{N/hm?)} {cm) t/hm?
HA R EEY M Ravine Evergreen Broad-leaved Forest
My Bk#E Ficus nervosa 117 28.2 26.74 14.35 0.77 9.74 51.60
B Srerculin lanceolata 150 13.4 20.43 11.37 0.43 7.08 39.31
WA Prerospermum lanceaefolium 17 31.7 3.99 2.04 0.12 1.46 7.61
BREYE Caryta ochlandra 1392 8.9 4.38 0.37 1.04 0.99 6.78
B Cryptocarya chinensis 33 24.6 2.79 1.20 0.16 0.95 5.10
IKFFE Sarcosperma laurinum 108 7.9 1.32 0.49 0.10 0.41 2.3
BB Dimnocarpus longan 75 9.4 1.28 0.45 0.11 0.36 2.20
B¥iW Gironniera subaequalis 92 10.4 1.28 0.43 0.11 0.36 2.18
Bt A Litsen monopetala 8 31.4 1.10 0.47 0.06 0.37 2.00
INEE A Microdesmis caseariifolia 200 4.7 0.82 0.32 0.08 0.28 1.50
HE M Other species 650 4 2.31 6.79 0.20 0.73 4.03
At Total 2842 66.44 32.28 3.18 22,73 124.63
5 Hb B SR M #f Lowtand Evergreen Broad-leaved Forest

#EZE Castanopsis chinensis 14 80.3 25.38 15.54 0.39 9.34 50.55
BEREAEE Crypocarya concinna 282 12 6.92 2.55 0.51 2.18 12.16
AR Schima superba 35 RN 6.15 2.92 0.24 2.18 11.4¢
WMAAR Tsoongiodendron odorum 1 100.5 2.64 1.65 0.04 0.99 5.32
BBk Acmena acuminatissima 128 9.3 2.92 1.18 0.17 0.95 5.22
R Aporosa yunnanensis 1168 4.5 2.84 1.08 0.37 0.91 5.20
B Cryptocarya chinensis 24 23.7 2.44 1.09 0.12 0.85 4.50
BR Engelhardtia roxburghiana 11 30.9 2.12 1.03 0.08 0.75 3.97
R Pygeum topengii 21 19.5 1.35 0.568 0.08 0.54 2.85
HEIW Gironniera subaequalis 92 9.8 1.55 0.57 0.12 0.47 2.7
E 75 fb Other 75 species 2046 3.4 6.85 2.79 0.52 2.26 12.42
it 3822 61.27 31.09 2.64 21.41  116.41

.78.




23

s WEEE  EHie +F 54 nt i B
Species Density  AverageD  Trunk Branch Leafl Root Total
N/hm? (cm) t/hm?®
E Ll Kb B 2R PG A% Mountain Evergreen Broad-leaved Forest
E QBB Engelhardtia fenzelii 617 12.2 14.48 1.71 0.65 4.89 21.73
| WM Lithocarpus hancei 208 11.9 5.98 0.60 0.22 1.88 8.68
| S/ Machilus breviflora 608 4.5 1.70 0.41 0.17 0.76 3.04
§  E7EH Rapanea neriifolia 1192 3.7 1.34 0.53 0.23 0.72 2.82
E EIHLE Rhododendron 700 . 3.3 0.73 0.27 0.12 0.39 1.51
moulmainense .
E Wi T Photinia prunifolic 183 5.2 0.86 0.16 0.06 0.35 1.43
E %8 Castanopsis fissa 67 9.3 0.72 0.13 0.05 0.31 1.21
b B Camellia nitidissima 1042 2.3 0.58 0.18 0.07 0.25 1.08
L B4R Lex triflora 108 7.1 0.61 0.14  0.06 0.28 1.09
E TR Syeygium championii 67 8.2 0.60 0.11 0.05 0.25 1.01
L BT 47 ¥ Other 47 species 3175 2.7 2.10 0.77 0.31 1.00 4.18
| &4 Total 7967 29.70 5.01 1.99 11.08  47.78

b 2.4 BEEERERHE

] FSAIH, HBREERBEELAFNFARTAERE KNSR, WEE SR TARRE0
| RENHREERAMBREE, 8018 125.23 M 117.500ha, LrHLE R MM AR, K
E 48.56t/hm?, NEHEHEREREM £, EHELRERE S, UFARSOLAR
|k, E98%LIE, WAR. SAREMEREYEBEER.

F£5 BRELABEEREEEETHIE (hnf)

Table 5 Total carbon density {t/hm?) and its distribution in various jayers

HHEEER FAE wAR AR =Bkt S
Forest type Tree layer Shrub layer Herb layer Interstratum Total
AR E R REBF 124.63 0.28 0.31 0.01 125.23
{6 5 R iH- K LEBF 116.41 0.82 0.13 0.14 117.50
i % 4 I K MEBF 47.78 0.44 0.22 0.12 48.56

REBF = Ravine evergreen broad-leaved forest, LLEBF= Lowland evergreen broad-leaved forest,
MERF= Mountain evergreen broad-leaved forest.
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BB AR BB RAR R AN, REMILSEREX, FHESREE
e NEHATE, EEER—SEEMRESRR A, GafEKEBE., B, 2
BERURALXABTFRBRELSHNARTAHEER. AAWERRYE, REFMEEN
EAEE AR (31.1t/hm?) BB ZEM (110.86t/hm?) AT, HILATRL, H¥L
MR SR RS RLRE N, SHEFMEE, TH T (40~60t/hm’),
BTRE (57.07t/hm?) ARV HBBEEKTE (86.00t/hm?)1H12, i

HAh, RREHEFEX SRS BEYW, Jil, xTL2ERERRTENRE |
BB UBAERBERE VAR, BdEYNAHELAYER, REBRE
045 VIERIMRERMESRARY BERES B, B5HMOEENMGRERES
B, ERMEA (19995 8 T DA R A S B HER R A L SR E LR BEE A
HERBBASE IR, SRBAUEYERERERH FAAREER TEREE, MMAR
EHHRMEBEERNMEE, ERAGF SR EXH A —BERNER . FUREER
BIEFERNSREK, SARFEBEREEMSE BN RITNE, REHT
BHEE], LAY R AR AR BB AT e, TR, RBIRER TR
N ARB R (125.23t/hm? 1 117.50t/hm?) AR FREFRBH (207.68t/hn?), B8
TRARFHH (83.30c/hm*) (ZEFMEE, 1999), T TR HEREABEENRBN
HAEBRHE,
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