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Distribution of carbon storage in a lower subtropical monsoon

evergreen broad-leaved forest in Dinghushan Nature Reserve
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Abstract: It is of theoretical importance to understand forest standing carbon storage. Although there have
been nany reports on it for major forest types. most of them refer to forests in tropics, medi- and high-
latitude areas in the Northern Hemisphere. few focus on forests near the tropic of cancer. The regional
vegetation in Dinghushan Nature Reserve (DNR) is monsoon evergreen broad-leaved forest (MEBF).

Although located in the tropic of cancer. the area is covered with different forest types. including
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integrated forest succession series. Besides. the background data in this area have been well documented
since 1956. which benefits this study. Based on biomass data in I-hectare permanent plot and carbon
contents of dominant species in each height clas:s for MEBF, the paper analyzed standing carbon storage
and its distribution according to vertical layers. DBH (diameter at breast height) classes and population.
The results are showed as following: (1) Standing carbon storage in the lower subtropical monsoon
evergreen broad-leaved forest amounts t0 8% 751 + hm 7, with the percentage of 53.08% . 25.36%.
2.64% and 18- 31% in bloes, branches, leaves and roots, respectively; (2) Individuals with DBH less
than 20 cm dominate the community. account for 95% of the total. The number of individuals decreases
remarkably with DBH class increasing. Distribution of standing carbon siorage with DBH class
enhancement demonstrates an “M” shape tendency. When NBH increases from 1 em to 100 cm, there are
two maximutn values of standing carbon storage occurring in the DBH classes of 20~ 30 ¢cm and 70~ %0
cm. being 12.50 t « hm ‘ and 14.14 t « hm™?, respectively, and there is a minimum value of standing
carbon storage showing in the DBH class of 50~60 em,being 1. 69 1 « hm™ *: (3) Vertical distribution of
standing carbon storage increases simply with layer height. Of the whole standing carbon storage . 53. 97%
is allocated in layer I (A2220m). 31.37% in layer I (10m<Ch<C20m). 11.26% in layer T (5m<Ch<C
10m), and 3.40% in layer N (A<C5m). Standing carbon storage in boles. branches. roots and teaves also
increases with layer height except the leaves of tayer 1. the standing carbon storage of which iz 1he
highest: (4) The amount of standing carbon storage of dominant species in MEBF is in this sequence;
Castanopsis chinensis >» Schima  superba > Cryptocarya concinna > Cryptocarya chinensis > Acmena
avuminatissima=> Engelhardtio roxburghiana>Girenniera subaequalis™ Pygenm topengii > Canarivm album
> Prerospermum lanceaefolium = Machilus chinensis > Schefflera octophylia > Nephelium chrysewn. 1In
general. the population with higher maturation dominates the standing carbon storage of the community.

Key words; lower subtropical monsoon evergreen broad-leaved forest (MEBF); standing carbon storages:
layer height class; DBH class; Dinghushan Nature Reserve
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CEAFRETRADEMNETES MTFHEH CO RETRZRRKSRRENSAMEETHER
EXEE, HHARENC FENRCH ZAEMTEFARR AYRENLEFRMACRE . B
L KEa CRAFFREDERMMAMAIL B T4 B R AR50 30 17 02 BT 3 UK A 25 4K
ERREO RN D SR E R IR SR O R0 X Sz — . 5140 + MR A R
BTSRRI CO, R BT REAE Y., F. ZXEEREE CEE X, 32K CRIFUE
KRCO-MBEVWEHAAEEMER" . S8 LUEEMSAmEE TEAMMAXEHE. LTS
REEEHTATRDOBFEER— ENREATHE . EFALEANESHEERESERNBER
wr—.

EER BB ERE RS E TR EP DB SERNE T AR CEN AN C R
RETRENEN. AHRELYROEH S 4 THEY C SBE. DT HHUSRESEHHC
CROGAGH EASFEAREIGESLE. EERITRFESEHAER C T EMIHEES. BARB KK
BAARGHBABESKSCERMC THMRHRESE,

1 TERMHMER

HRBELTFIRETHAM L EREP R KA 112°30'39"~112°33'41", L #5 23°09° 21"~ 23°11
30, RETAFENSE FHSENC SHEWHR 1929mm, TEFEAR A~ ARHTF A ATHE
RARBEHE", tMEAEEDEBREMOACM. FEH MBI 60~ cm XEANES R 2 04% ~
4. 27% 1 MY P A5 1L 3 BB (Rubiaceae) . KRB} (Euphorbiace) B (Lauraceae) ML & BB (Myrtaceae)
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MEAKBRE, FAUER LA ZA. BB BELEHEA REUE . XHTSHFK
ENREARMEASAR. BB FEPEELCEANZEHEA KIS W 1hn’ T 26°~30°, 8K
270~300 m,
T BRAE
21 HuEE

B RO R AR A B B W —— K SR R B O 5 R 0 o Thm? K A REHRRI
25 20X 20m B T BAER VB VAR L4016 T 5X5m® M/ER . WHBARARBEE >
lem BRHKN S EEEAARCERTHMERRE  AFARE . FE WG ERODBH) B0 BT
i R AR AR,
2.2 HANRE

ERAEGHRETARARAA £RG220m), 1 TR (10m<h<20m), T E R Gm<h<10m)
NERG<im), BRAEEF —EHERBHEEMH (R L EHRAESER 23 K. BT . T B MR
A ERERGRAAHAHAIOERAR - RS, MERREOCHE T BHF ALESIT.
223 CERMME

T L ERE SRR Y DBH<lem A AHPNESHEENEWRTERELEY
R ACL AT AXFE N DEBH21em MARCER. C FBRRAEHRAFAMBAEME . #1 0%
RMEEREREHHRFAZHDESTH C FRA.
24 CURHHHR

BEE 1 ZEHEHC IR TN EREE HAGHEZHDABRHCERC - m D 3
REMCSRURHEBZRKRERMC TRMTHERFITAECTE.AVBRBEISGHUEKEETR
BESERIA 1992 199 FEH I EFNFRHUHHFERTARENHAER  XPRFEC IR A 1999
EHCTR,
3 R
3.1 EXMGMEATKC IR

F2ZHNBWMUFRAREEH M DB = 1cm MW 1992 5£,1994 £ 1999 FH C &, BTRLFH. 8
FERCERN8%75 - hm . T B BB CERSH K 47. 360 hm *.23.16 t » hm *,2.35¢ » hm °
F16.88 ¢« hm . 3B h B RAY 53.09%.25.36%.,2.64 % 1 18.31%.

SAFHCERTHMOHEREE. (994 FHE C PRI 1992 FAERM Lt A M. 1995 40 KR
BEREME. L1992 FTRT 15. 9% . CERMBEREIEZHEDP LR AXTAELERRETHE R, NBFT
FILE 1999 F C I EH 1992 E SRR T 19.02% (B 15 41% (F).13. 70% (4B . 11. 32 % (),
3.2 CRRMSH
321 CERMBELSE RMBLUFAHSHETHOEAETREEAE DT EERK HEPNER
METEMR SR ER, 1 hm? BEH o DBH < 20cm B4 K S B EE 05%  H P lem<CDBH < 5cm (5
68.78% . DBH TE 40cm PA B B-MEE 5 H A&/ B DBH > 100em {124 1 .

CEBNBATRS T HREN I HAEATL -3 KHE"M'EE D, CEBE lem<DBH<
30cm Ml 60em < DBH<90cm MEHEHE E A B% . FHE B MR AHE 12.50 ¢ » hm 7 f 14, 14
tehm 2, 7E lem<<DBH<30cm HEH A EEFEZE MM RE.CERAOEMEER DK DBH #
B9 W , £ 60cm<DBH <(90cm F[F 4 .C K@ Wi (R 7 DBH M U EE R THm.C R
30em<DBH<60cm #l DBHZ90cm EHAMEMAKRE LT TR, M AN EREEETHE
BTE—HE.CERFACGIE D,
322 CRBMEESS RVLFAXSANGHRECUERASGTHERCEMBERL . ETEE
BCERTHREMHEMERYN: 1 BG3.9700>1RBGLIT%> 1R 26%)>NEG. 90%). F.
HENCER MR TEYE. AHACERUIERL EXA IR IR VR,
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UARERECERSZELCERNE ML RERE BTN CHRBHARKIRD, TR £
R U F AR B9 C R 1 40 X0 B2 « B G BE SR 0 R 6K B C IO O 087 B0 L PR O 4 T O C T RRBT O
H 45 0 A 5 o

X1 FARARHHFASREEHNC AR
Table | Carbon content of main species in the monsoon evergreen broad-leaved forest

C & I Carbon content (%)

B Layers W Species

F Bole #i Branch H Leaf 8 Root

% B M % Cryptlocarya concinna 46.33 41. 30 41, 38 46. 49

B Castanopsis chinensis 34. 44 32.08 41,06 34. 97

FE K Schima superba 36. 65 35,13 35.15 33, 34

Tree layer | B M Bt Acmena wcnptinatissima 36. 36 36. 16 37.32 35. 30
hZ=20m WIC Engelhardna roxburghiana 33.55 39.76 30. 49 37. 24
AR Muchilus chineasrs 30, 87 32.18 39. 07 37.53

M FEHE Cryptocarya chinensis 37.65 36. 62 39,2t 36.17

Bl Mean 36.55 36,17 37.67 37.86

TREHCV D 13. 34 9.65 10. 14 11. 24

KRR EH Cryptocarya concinna 33.61 33,57 39, 69 36. 26

iR Schima superba 22.87 33.37 33.85 35. 82

B Acmena acuminatissima 34.02 27. 87 38. 15 39.15

Tree layer 1 W2 Engelhardtia roxburghiana 33.71 27.51 37.18 21.99
10m< A< 20m LB Mackilus chinensis 45. 48 47.03 46,51 35.51
M Cryptocarya chinensis 46. 78 43.26 48. 89 41. 62

7z M % Aporosa vannunensis 50. 74 42,24 33.56 44. 56

{15 Syzygium rehderianum 52.23 46. 76 46. 60 45.53

- #{H Mean 39.93 37.70 40.55 38. 80

EREHCV OO 25. 93 21.13 14.84 12.29

®RBEAE Cryprocarya concinna 4(. 86 43. 46 47,37 47,57

#H WM Bt Acmena aciminatissima 44,13 0. 11 41.88 45, 92

Z MR % Aporosa yunnanensis 46, 47 10,04 30.83 40. 80

Tree layer B 1% Syzygium rehderianum 47. 82 47.26 49.2 44. 25
Sm<Lh< 10m Y™ 1) W B Rundia canthivides 43.62 16. 87 43. 00 41. 38
HER# Giromniera subaequealis 45. 61 47.72 39, 80 14. 06

W2 Lindera chunii 38. 96 39.25 35.65 41. 45

F AW Xanthophvllum hainanense 44, 50 44,49 42.27 40.22

SEHIf Mean 44,00 13. 66 41.27 43. 21

BRERCV (%) 23.53 18.51 14,58 11. 04

REBEMAHE Cryptocaryva concrana 39,71 43.79 53.43 46. 30

% Wk Acmena aceminatissima 42. 86 i4.72 44. 12 43. 11

B % Aporosa yunnanensis 43.47 11.17 32.38 41.72

Tree layer & 2L E Syzygium rehdertanum 43. 15 43.23 42.07 46. 15
A< 5m M- 1L W Randia canthioides 43.05 42.11 47. 84 41. 51

W B W Lindera chunti 39,78 49. 46 49. 01 45. 31

W W Xanthophyllum hainanense 42,54 44. 76 54, 02 46,18

R Macaranga sumpsont 46. 71 486, 38 35. 89 42, 96

F-H1{E Mean 42. 66 44. 45 45.35 44.16

EREKCV (W) 5.21 5. 84 16. 04 4. 65

3.3 RBFHBENCURRDHE

i o 2 KK £ N BT LA R AT M RO AT L AT LU R RS 4 AR DB Q
ENSRCIEEAHE ORMERAN CUEY SFRELBHBMMRE. FXHBERERTREXY
REER C B (%),

BATR ERESEL TEENKEMEBNBRAAER C LR XEHRETIHERKTE
I EMHBEIEACEREESARH. AREER L THRRENABEENHEFAL.VNE,
REANFREL. Bh TFHEERGHRE.CEREMMNER.
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N2 WB=1em HHMAFEH C PR
Table 2 Carbon storage of plants with DBH =1 em in different year

F{} Year B & Layer F Bole i Branch o [.eaf i Root X8 Total
I 2 Tree layer [ 33.42 19.19 0. 96 11.94 65. 81
1942 1 2 Tree laver 1 15. 63 6. 69 0. 98 5.49 28.79
I 2 Tree layer B 5. 66 2.02 0. 54 1. 66 9.88
N 12 Tree layer N 1.28 0.40 0. 17 0.47 2.32
0 Total 55. 99 28. 60 2.65 19.56 106. 80
[ 2 Tree layer | 34.65 19. 30 0. 81 12, 50 67.20
1941 1 P2 Tree layer 1 16. 12 7.12 1.0y 5. 81 30. 35
1 B Tree layer I 5. 65 1.99 0. 54 1. 62 9. 80
N B2 Tree layer ¥ 1.38 0.43 0. 18 0,51 2.50
S f Total 8. 10 28. 84 2.56 20. 44 109. 85
I J2 Tree layer | 25,01 13.48 0. 69 8. 96 48. 14
1999 12 Tree layer 1 14.53 6,98 n. 90 5.58 27.97
I |2 Tree layer X 6. 14 2.17 0.55 1.74 10. 60
N B Tree layer IV 1.68 0.55 0.21 0. 60 3.04
B A Total 17. 36 23.16 2.356 16. 88 89.75
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Fig. 1 Allocation of standing carbon storage and plant density among the various DBH classes
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Fig. 2 Standing carbon storage of bole, branch, leaf and root in each sub-layer
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4 itit X3 ERECERRNENEL
Bl E R R AR Bk C ISy B9. 750+ Table 3 Vertical variely of standing carbon storage in
hm ?, 4 FREOEES R A 100,73 € « hm O MK vegetation organs

: w EXRTCLEF LM

W SR O FA B (7368 ¢ hm )Z:ﬁ] i Bk Allocation of standing carbon storage (%)
R BRI (20768 ¢ b DR R [ — . m -
ﬁ}tl‘t‘ﬂ‘.&t] EAREHHGEI 39 hm ) LA TF Bale Branch Leaf Root
REFHKCEHNEYEG?. - hm )Y RF I 51,97 28. 00 1.42 18. 61
E(‘tiﬁﬁtlmu BaTE NS A C R 1 51.96 24. 88 3.21 19. 95
HEEMEEWEA C AR A5G g 1 55. 67 21. 51 5.52 17.08

N 55.32 18. 02 7.06 19. 60

50N E AR RABE LM RAN R C R,
HMATHEGERRCERHETIHAS T EEARAF A SREBRERZE R EEE.
1 FRAERECEROLY

Table 4 Standing carbon storage of various population

CrRa/hm?)  SECERMFIH D

L3 e . b N ¢ toral
Population 1ypes Species Standing carbon ercentage of tota
storage standing carbon storage
1B M B Dechning population R Custannopsis chinenses 31.57 35. 18
WIE Engethurdtia rorhurghiana 1.59 5,012
i bl iR 3R R AR Schima superba 9.58 10. 68
Recent increasing and future i Muchilies chinensis 1.17 1.03
declining population TS Cryplocarya chinensis 5.09 5. 67
AB# Grronniera subarquulis 3. 34 3.72
1 0t B IEM LR Pterosperarim 141 1.57
Increasing population lanceuefolitm
# M BE Acmena acununatissima 4. 85 G, 40
W Cunarium album 2.40 2. 67
M RIK Schefflera actophviia 0.42 (L 45
HEEMESEBEMEHH WIE R Pvgeum topengii 2.55 2. 84
B # Increasing and KR AEHE Cryprocarva concinna 9.57 10, 66
declining alternately ¥ T Nepheliwm chryseum 0. 38 42
population

EUTFEYR.CERMEAMFCSHERNEFRENL. WTFROER HEHCLRFET
BAMBES TIRASRUARZCEREFTAREY. REBKENSRENBRARRAXNEREYD
BHEEARHAR T RETHCRRNBESABE SRRUBGTERTRAT KN CERE
DEH SR FERMPESH AR THRLERERAHHKCEROZESIFRHABE M. HBK
ERVERSFHAMA TR CLRZESMEFOTHRE . BOHENE RN HNHELH 100a.
ML FER KRR AR AT T 4000 5 EHMEE N HEHW AR EE R BT RRNEENE
(1—100cm P BV R FRAWERBEE T ~60em) HEPHFELEH K ERME AN HH R
REXNDERERMECEROMIESHAIEE—ERE LB T KNG ZENE &,

EHEAMEA T RE RS REBEACHROEE NEEFIHERN CAET L THER. HHR.C
ARERRMNVGEHBEATRENF LR .C HRERFANZRMELERHE.CARERTRESY
BEMB.C BB LHMEAR BB OFE R SR C HEERAEE ERRT RERRHEL,
B — WA FTEUA R L U R B AT A LT BT C BURESE T R AL BT B T 7F K
T NEMAHLT CHREERB AN BRITFEKGBEAC HREREEHTHNE.
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