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WE: BRI X 3 DRI (Pinus massoniana), fif K(Schima superba)§t RITBIHEM, B LR R I
RERASRSE. SRR, ML DR FIARRIHITAREYE(hm?)h: 17441-270.11, 5715 227.36, Hi5LL
DRMMEYREZ(L 54.9%- 84.4%), K TEHEDENERNMBRIAFREYE( hm?)5) 5] % 7.41-28.28 11 7.06-
11.56, 15 14.41 1 9.03., =NERXKESRZL L HEE-E(t hm?)43 524 146.35,215.30 1 205.79, 1354 189.15, Hch
BRI B TR K, KK 62.9%.61.9%F 69.9%, F15 65.0%; +MEFTMEB IR L, KK & 34.3%.35.5%F0
28.5%, P15 32.8%; M MR BLF F B Y E I TREL/D, (Uil 2.8%.2.6%F 1.6%, “F30h 2.3%. Mhsh, R ICEXN ZES K
FEPHBAAHE BT T L.
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Carbon Accumulation and Distribution in Pinus
massoniana and Schima superba Mixed Forest
Ecosystem in Dinghushan Biosphere Reserve

FANG Yun-ting MO Jiang-ming® HUANG Zhong-liang OUYANG Xue-jun
(Dinghushan Arboretum, South China Institute of Botany, the Chinese Academy of Sciences, Zhaoqing 526070, China)

Abstract; Carbon accumulation and distribution were studied in vegetation and soil for Pinus massoniana and
Schima superba mixed forest ecosystem in Dinghushan Biosphere Reserve. The biomass of trees in three plots
ranged from 174.41 thm?to 270.11 thm?, with an average of 227.36 t hm?, which was contributed mainly by
Pinus massoniana (54.9%-84.4%). The biomass of understory plants was 7.41-28.28 t hm?, with an averages of
14.41 thm2 Standing stock of ground litter was 7.06—11.56 thm?, with an average 0f*9.03 t hm2 Total carbon
storage of the forest ecosystems ranged from 146.35 t hm?2to 215.30 t hm?2. Of total carbon, 61.9%-69.9% was
distributed by vegetation component, 28.5%-35.5% by soil, only 1.6%-2.8% by standing ground litter layer.
Potential carbon sequestration in forest vegetation is discussed.

Key words: Carbon distribution; Carbon stotage; Pinus massoniana and Schima superba mixed forest; Dinghushan
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IR 23R L A AR HER ) CO, Rk 136
+ 55 Gt C(1 Gt=10" g)(£y B A AL kLR e R K e £
=BT HERE — ), 4 87% KR T Ak 4.
Hit, FRESRASURBUEBXRBA T H
SRR, THESREEAF RN ER AR,

ETHERERMESRETHERN, REL
TERKRY, R ER £ ZE R 4 (SCOPE) FE 6t
RERRBEMK BB, RIEFHRESRGEE
K EEAES#AT R . B 20 LXK, £F%¥X
EXNERFRESREARFEN LENKCER T
— BRI TR SR, B TEBRIEF B I, AR
FERBICHA KD REDMEZSNERFEHFER
KEOAFEENSFNCY. S5EIMIL, BEHRABE
EHR R RRES BB, QUEER, THZEYNE
BAFIGHERERKESREEMENE™ K
BrRER L, SRR RTRAERR, HETRE
50 SERFMBRE R BERA . KGR AL
2R P i 2 P BB R B [ AR MR BT Th e A
TEXTER. R0, 0T Ktk U3 R B
BB RAIRA- 255 RANEHRELTH
THFLEMAMEZAHAESRARKCE R
Fo o BoAR R AR L, A SO S B AU TR AR
EFRAFBEHR— D, REREFERF LR
B AR RESRANE R BN ERIL L
BT BRI N, A —F THREERF &
PRAE 25 7R SR TR 18 R4 A0 2D T [ AR bR Bk A 3
LW PRI E PSR G A

NES: bR

B MWL E XK ARFEFR#IT. R
AL T FREPEE, R 112°33', Ju4h 23°10'. S f&
AAWHERFERM, FPHENEN 1956 mm, I
T T5%5rAnfE 3 A3 8 AfEl, 12 ABRKE 2 A

ity 6%, FEFIYARXHRE N 81.5%. SFFHREH
209°C, B A (1 AD MEH#A 7 A B4R E
435k 12.0°C 0 28.1C',
EHELRPRMEHIER 3 MFARYE
FITRAT AR (G5 0 FEHE 1.2.3) , IRIRZEER KL
HE BEENESEL. 3 MEE IR =M
TIEARR GRA) ME. FAARET 30 (Bt 3)
40 FEAPH (B 1.2) B SEMRK, BE
HRFRY, HMTA (Schima superba). HEE

(Castanopsis fissa)fNFEW(C. chinensis) gy

BHNR A" BB S BONR 8, FrA

BAGRR, IRXEMIFAA, EFEREARE

KA. BHE (Ficus variolosa), = ¥ 5 (Evodia

lepta), %t Rz #% (Litsea rotundiflora) F1 Bk & 1B
(Rhodomyrtus tomentosa)Z%

2 BtRITE

HEWisHRNERNEAZYR E3IE
HELRE 8 A 10 mx10m F#T5, HE LRI IT
AEEERFHBENN®, BRTTAEHMEH
(RD . RBETANSRMAENERKKRAATH
R T BNEREYE, Kb SEMREY &%
B EVRK 17.01%HH". #TFRAEHHERN
MWK 8 BB, B MENAEKKER:
W=a (D)’ K a.b h ¥, D HeE, BKHEH

KAATHEUZRENEDR.
W, =0.0385(D)2®  r=0.97

W =0.0254 (D)2 =097
W :=00608 (D)2 =097
W,z =0.0442 (D) ¥ =097
W =00435 (D) 28 =097
W =02047 (D) 2® =097

LB E 44 1 mx1 m /MED7, 2WRK

21 MBUSREH BREIKFABERERLH— LN
Table | Parameters of structure in tree layer of mixed forest in Dinghushan

B B £33 B DBH (em)

Fr A [ Density

% Height (m) (individuals hm?)

Plots Species Age (a)

¥ Range “PI9{H Mean #R¥EiRZESE [ Range P Mean i¥ERESE  Fi9{H Mean

1 GEHEP) 15-50  6.7-42.0 245 248
#HAG) — 1-29.6 5.8 0.59
2 GRHRE) 9-70  3.5-39.9 2138 2.00
RO — 19-420 6.1 0.7
3 TEHREP) 30-70  17.0-37.1 283 2.09
#HAEG) — 22-24.8 8.7 0.76

4.5-16.0 9.0 0.81 213
2.2-10.5 4.6 022 975

3.5-20.0 11.1 090 282
2.5-12.0 4.7 0.20 925

11.5-19.5 14.4 0.93 125
2.6-16.5 7.0 047 725

P = Pinus massoniana; S= Schima superba
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TEEYMBEREY. A THYESEATEKR
MEXEHEY, h ENTHRES . BAEREY S
ARG B EFE -

HpmRSER (EEYXRBAERGR®HSN
Pkt S LR X T RE R AR D RS
FAARSHEEFMAEY R BEVNHRESR
BT T W™, BB RS bk B 48 8 - A Y R 8 7E DL
EEAS MRS BB, AR IRAS AR R IR Y
EHBESRIFE MRS W FHE. Bt sJH{E
THBEESR (%) KA : FFREEY), i 4.4 5
48.7.F 52.3.F7 47.6 M 51.4, AEH 489, Kk
Byt 34 437 1 F H 4 40.9; e RMF R
HEYVIER 7% 48.7, L 51R 46.3,

TMEERMINRESE  EIFRTIER
ELIWAE, 2001 4£5 7, LEEGAEH 8 N
KT BRENLIERE S MRER, RELERE.
0-100 cm FHFIE, REEESN LRI T 4 N2
¥R (0-10,10-20,20—40 F1 >40 cm) &8 + WAL 5,
BEINER, MM HIRAE. HI441MEK
23 B R4 B - 45 T B AR L, B T B .
TIMAVIBE BRI T KA EERASM k.
WS BRI BROAVKEEENERZ <2mm), B
105°C % LS,

S REgBRERAN  HYABRRAER
GYBRCRURAYERSIRAGFRFUNKESRE
HEE, TRECRNE T RAEIRS R E
AEMTIWEE 3 HWFAE.

3 GRS

Il EHswRNERRERA%E DR
B 1-3 A FEERERAR (R D, JHIF
AEEYR{Cm?)ZERRK, KKK 174.41,237.56

F1270.11, B R BAKK 1.55 % (R 2), RATHR
ZTARE AL TE SR AR B P, B E BT R AEY)
BERBK. £ 1 M2 NFAEENER
o, D RAL K SRR B K, MR 81.8%F1 84.4%;
TIARRI TTERFE IR Z, BIK A 17.7%H0 14.5%; LEH
P STERIR /N, Uy 0.4%F0 1.1%., 7ER¥HE 3 TFAREA
MRS, ZENRKTRMERIRE KX (54.9%) , HI
BRI R B K, & 25.7%, T R,3 M
HEEYRH LD B L L, BHAR R HH
ENGIE
R, 3 MEMTFAREH BT RARE

B BT & AR EL B EE A L, P (%) K
wA:3.2,18.7.54.3.4.4 0 20.1, Hop b BB HH0
THRILLBIBK (FEZHIE 73.0%) .

3AHAT EEYENRMBRRFREY
B (thm?) Fy5% 14.41 1 9.03, e ik 2 B8
RTHM 3. N THRTEEYEYER, 2 2
FEdl 103 B 3.8 /137 6%, W THERAFREY
B, MMM I3 L4M1L6 7% (R3 ., WR,
X TATAREN 3 MM, KR T EHEMENE N
RAGREDERHFABFAHABTREEMEE K
T KK, HEA T EEYEYRE BRI
WRAGFRAEYREE (R2.3).

32 THREMLINRESE

3 T IRATERE A LR L B i
11,0-10,10-20,20-40 F1 >40 cm + 2 P ¥4 e %k
% (g em) :1.070,1.274.1.317 §1 1.277, A X
1232, {A—+ B, SR T EFELHEER . &
TEIEEESRS I RATENRTFHER, EEHY
mmE&ELS (B D, ZELE 0-10cm 55 KEK
HEYIE—FE, R FEH 1 <PEdh 2 < #Eib 3, T

22 MMLSERHRREHTAEEYR(thm™)
Table 2 Biomass (t hm?) of trees in mixed forest in Dinghushan

FfH: Plots ¥ kb Species - Leaf % Branch F Stem ¢ Bark #2 Root 41t Total

1 L} Pinus massoniana 335 26.84 81.94 6.29 24.26 142.68
Hi &K Schima superba 1.51 483 12.71 1.63 10.27 30.95
e AP Other trees 0.10 0.13 0.30 0.08 0.16 0.78
/it Subtotal 496 31.80 94.95 8.00 34.69 174.41

2 LA Pinus massoniana 4.68 38.29 115.07 8.32 3407 200.44
A Schima superba 1.54 513 14.75 1.63 11.40 34.46
e ##p Other trees 029 053 1.19 021 0.53 2.66
/Nt Subtotal 6.51 4395 131.01 10.16 46.00 237.56

3 L) Pinus massoniana 343 28.92 85.27 5.36 25.19 148.18
T A Schima superba 2.16 7.70 2241 285 17.36 52.48
3L E R Other trees 521 15.86 36.11 3.88 14.69 69.45
/Nt Subtotal 10.80 52.48 143.79 12.09 57.24 270.11
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Table 3 Biomass of understory plants and standing stock of ground
litter (t hm?) in mixed forest in Dinghushan

FEHp Plot
1 2 3
H T HYEZ Understory plants
Hb | #54)> Aboveground 4.70(0.48) 17.93(3.96) 4.78(0.72)
1 F #34> Underground 2.71(0.28) 10.35(2.28) 2.76(0.41)
/N3 Subtotal 741(0.76) 28.28(6.24) 7.54(1.13)
R F R Y Ground litters
A4 W8 Fresh 4.11(1.36) 6.42(1.07) 4.48(0.42)
¥ 4 #% Decomposing 436(2.08) 5.14(0.63) 2.59(0.74)
/it Subtotal 8.47(1.68) 11.56(0.63) 7.06(0.57)

FEB ANIRAEIRZE Values in parentheses are standard errors.

CLEBIRI: 1 <HEH 3 <Feh 2,

33 £BREGREREAEEASFHSE

3 EE ERIER (thm?) 45 %:92.07,
133.27 }1 143.78 (R 4) , KB FAE & (1 EL 5 5 51
%:96.6%.90.9%F1 97.8%., "W, BB &
ERRTHFRENEYERE. BTN FREZYRCE
BN, % 3.40-4.02 t hm?, {2 RN 2.4%-
4.4%,

307

0 Plot1
8 Piot2
8 Plot3

TR C(%)

10-20
1M Soil depth (cm)

2040

B LR RS R
Fig. 1 Soil carbon concentration in mixed forest in Dinghushan

Pty 1.2 0 3 -8RI B (t hm?)4) 5 %:50.26
76.51 71 58.61, B A BRI AR B L YR ¥ KT ¥
KEGEHER 2.4). 3 MR- &, 0-10 om
i 31.0% .29.2% 1 41.1% ,0-20 cm [ 43.4% .
48.7%F1 60.2%. AT ., L |EZ KK B FTIE K,
R AR 51 7K L3 R i B B B 5 B L ek
K, Rt [ BR T 7 I 2 b X BR bk L AR 58
.

24 MARMLURETHESRGEEAIELR
Table 4 Carbon storage in each component of Dinghushan mixed forest ecosystem

BB’ Carbon storage (thm?)

#4843 Components
Plot 1 Plot 2 Plot 3 SE34 Mean
F* A2 Trees
M Leaves 2.13 279 4,63 3.18
£ Branches 15.48 21.40 2555 20.81
F Woods 49.66 68.52 75.20 64.46
K Barks 3.80 483 5.74 479
R Roots 17.83 23.65 29.42 23.63
/it Subtotal 88.90 121.19 140.56 116.88
W T H Y2 Understory plants
s I #54)> Aboveground 2.06 7.85 2.09 4.00
Hi T~ # 4> Underground 1.11 423 1.13 2.16
/|5t Subtotal 317 12.08 322 6.16
B2 411 Total for vegetation 92.07 133.27 143.78 123.04
M #BLIF %Y Standing litter
& 4> #% Fresh 2.04 3.19 223 2.49
34+ #% Decomposing 1.98 233 1.17 1.83
/)5t Subtotal 4.02 552 3.40 431
1% 2 Soil depth
0-10cm 15.59 22.36 24.02 20.66
10-20 cm 623 14.92 11.24 10.80
20-40 cm 932 16.70 14.94 13.65
>40 cm 19.12 22.53 8.41 16.69
1% 2 41t Total for soil 50.26 76.51 58.61 61.79
#3 Total 146.35 215.30 205.79 189.15

Behb 1-3 4 + 373 BLRE 2> % 24 : 76,5447 cm. Average thickness of soil in plots 1, 2 and 3 are 76, 54 and

47 cm, respectively.
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3AEEHAESRA LR BEE B ( hm?) 2 146.35,
215.30 1 205.79, SE-H % 189.15 (% 4) , Heh M ¥
Bk BAMER K, 555K 629%.61.9%F
69.9%, F-15 65.0%, TIEKE- BRI F KL, KK
% 34.3%.35.5%F1 28.5%, -4 32.8%, Ttk T2 #
MR TRERE D, DU 2.8%.2.6%F 1.6%, E#H%
2.3%, AT I, ML 3 NG RN HABRERESR
G BB I 5 AR R AL, Kb
B S TRy, RP TR T HEBEEERFMRT
EFRERKEBRFEENRX.

4itig

41 DR FABEKESRARELRNIRER
BB DR, FAH BT E SR
B7F 92.07-143.78 thm? ji], F33% 123.04 t hm?,

TP EE R T B E RS AR R TR 3T AR AR B

FREFIME (5504 98.87 F11 86.85 t hm?) 1, g K-

TRES M. & REBAHREB KR -F K
(64.76 t hm™ U9, w1y, S# L SR i AKEH FR R
THEERCBRE S, AT REFE A1) B W R
XAKSTE, MY EKEER:2) FRAFXEHE
W23 RIFRY, HEEDREH.

B 3AGRM., SIRKBREKRESRET,
S TR B EK KRR 1.8.1.7 F125,F
¥4 2.0, 5RELLSEHAIZEXESEMH KK
FEAEARIE (4352 2.2.2.1) U219, it By 1L b
WARR PRI L 2.25P%8ih . RERX KR T4
BRI 46 B Hb X BR bR 7 397K 7 0.98P, il & & T
B EE 4 FRIR TR 3K 0.361%, 3% B 4 83
WBREHRESRAKE BT HEE SHEEREK, X
AR S M LR X A LA+ R (H1%F
RN 47-76 cm, K 4) KE-BIKF <. i, R’
THTIEEEES, RKJZ K (0-20 cm) FjFTRERIE
43.4%-60.2%, B itt, R BA KB HRH: T8
FHEERRERE, HENEKE L IREFR I
SRR AEGHEBHRBIRRY. AHARGR—CRE
B ER AP RAREEN TEFXS CO KRE
BREAEEENEX.

42 DR#A.GARZHHEHRBBRERS

B K A0 A AL R Ty CO, YRR Z 51
ATER R R A 2 R A A L3R R A HLBK
HAE 0 Fh o A A R R B LA B R £ BRI
HREET H B, E A3 B Brbk B IR B ARG AR
AT R0 1 R B BB R B 2 9, T B B 7E 31X 75 T B

RIEB I, BREEPENTAKMRE
PR R EPV, BT AR B HE AN B e, X
HAAFMRER D, BT, EREEHFERERK
SHRARAIHR, B EE T A L4k, £ [ i 4
HAREE B AN AT DB BT B AR T R
HIEFRILLES, HILEK BEERIOEE
AR, BN HRR, XHRRF SR
75 B 50 28 B HF JRCR SROmE e A B RS (0,
AREH, KEAIHKRZEEARE, RRAKXKEHREER
FEENABA . WR R R BLA I RAK,
EHAREK, TEERESREHEZ K F CO,
B— AN EERBICY, AB, Sl 3 A~ 5R
FARK AR AR A BRI B B ik B 143.78 thm
(R4, EEHRRHIERI—EAATHROSE
A4k (7491 thm?) M) 1.9 {5, 5 HH 400 sEfH 1
ZRXE SR AR R (154.29 thm?) DERiE . B4R
XY, RBLBTHREELRENREFRN. 5
RALEBRENBEM R0 Mm 8 —F, L2 RE
P 2 AR R X SRR S A S R, 2 A
TIHRJBEF 144 (X) . BEl, SRR IR
FEeE AR E L. R, BT EREH, W
BT X ARKTE B E, AR BRI Z g
BRBE RS ZHT REMEAN N FIRES, KL
BAFFEMRI. Hie, mRERE D BRAR R

R, BRI BROA BB A EIKE, A, DR

MHEERCBEEE—%&, HEREFRAKSHR
FHIETR
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