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Comparisons of Plant Carbon Concentration Between
Pine Forest and Monsoon Evergreen Broad-leaved

Forest in Dinghushan
FANG Yun-Ting MO Jiang-Ming ZHANG De-Qiang YU Qing-Fa
( Dinghushan Nature Reserve and Ecosystem Permanent Research Station, South China
Institute of Botany, Chinese Academy of Sciences , Guangdong , Zhaoging, 526070, China)

Abstract: The distribution pattern of plant carbon concentrations of a natural forest (monsoon
evergreen broad-leaved forest) and a plantation { pine forest} in Dinghushan Bicsphere Reserve was
studied. The carbon eoncentrations of different organs in natural forest were roots 43.73% , stems
43.84% , branches 43.41%, barks 41.18%, leaves 44.01% , and with a mean of 43.38% .For
plantation, the carbon concentration was roots 59. 139% , stems60.80% , branches 53.96% , barks
53.85 9%, leaves 44.63% , and with a mean of 54.47% .Carbon concentrations of shrubs, herbs,
and liana in natural forest were 41.38%, 37.19%, and 39.82%, respectively. While in planta-
tion, carbon concentrations were 45.50% and 40.22% for shrubs and herbs. The total mean of car-
bon concentration for plants in both natural and plantation forests is 43 .20% .For both fresh litters
and standing litters, carbon concentration for plantation was higher than that for natural forest.

Keywords: Carbon concentration of plant; Dinghushan; Monsoon evergreen broad-leaved for-
est; Pine forest
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E ERERAR, ERDLA ARE R ZRABRIEIMEN . 2 3O T ZRARBRDE3E
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b A9 12.6C F 28.0C Y, RITIK MR 155hm?, R EENF 14.1~1000.3m
2. RSOV RN AARE, HEWES, TARURRE R
(Cryptocarya concinna) . TR (Schima superba) FHRRH, i 400 24, L FRIFEK
BORK AR =50, ¥R 270~330m, EERIL, YEE26°~30°, T AV TAKEMR
T8, +2HE 30~9%0cm, #EEVEEER3.23%~5.60%, pHE 4.06—4.34", DR
PHA T HGEHETE, FTARMNLLLEN (Pinus massonniana) ¥, KB4 66 F, T
R R ANEIR WX, HiR 30~200m, ML, BE26°~30°. AV EREMEL
WA, +RRY A0cm, REEVESE 2.25%~3.95%, pH{E 4.16~4.4821,
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BRE, FEHYRERMT, BY. HEREESRHREYER 1801, WEYREmS 2
A, HRTERED 6 . DRMAEYRES 524, BWEWES S, BRATEED
6 1~ BTHARArEEITREA 280 1,
2.2 BESENE
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2.3 Gitathmik
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3.1 HYRESELNRE
3.1.1  AHYF )

R S AR D R R E S B AR IR 1.8 2, MYFHAR, %
EEBOAR, MYSRETHRESBRLHMEZME 32.66% ~55.71% ), BF¥k
43.90% EREWH N 10.46%, BH S RMLMER 1.7l HFUSERER (] Z:
55.71%, [1 2:53.24% VDR TE 3 RN A A 2 I = B R SR (Aporosa yunnanensis )
BE. SRMSSTHEYHESEEHM(54.47% )2 B EHHEK 1.3 fFRRKAERN 1.7
. Fit, R R ESRENERARESEARTR. s FRE S REA
7 26.93% ~63.12% 2 [A], 1 K 43.65% , B R AHH 15.95% , B @ 5 BAKA L8
2.34, HCH DA KB A R 1 B AT 5 ( Cleridendron fortunatum ) FRE S BB 3
YRR T ( Litsea cubeba ,60.17% ), BIER B EAHF HRHHHELZH I E
B3 Hedyotis lancea ). PAYIRMBRE & BEAE 34.09% ~61.05% , P10 42.86% , 27
BN 11.64% , BB S RELEY 1.79, HPUDERHKTAR 1 EEERES, LK
ZiAk o MK B L (Psychotria rubra ) 58.46% , BN EA DB A B R B ( Adiantum
capillus) . W, ARAFEYEBETRTFRBHERRABENAL.

£1 BHOLHTREESREANFEDHRSE (%)
Table 1 Plant carbon concentration of Monsoon evergreen broad -
leaved forest in Dinghushan

B ks iid F = B Bf: Ty
Layers Species Root Stemn Branch  Bark Leaf Mean
I AR Tree layer

1 (>20m) HREFRE Cryptocarya concinna 46.49 46.33 41,3 43.36 49.43 45.38
HETR Castanopsis chinensis 41.67 43.65 40.38 42.86 47.04  43.16

FIA Schima superba 42.35 43.13  43.34 46.92 42.55 43,66

& M Acmena acuminatissima 45.33  44.19 449 41.14 45.01 44.12

HAT Engelhardtia roxburghiana 44.69 42.98 48.2 42,78 40.72 43.87
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=374 s i) + B )4 it il
Layers Species Root Stem  Branch  Bark Leaf Mean
AENTRE Machilus chinensis 47.11 40.53 41.91 43.86 46.17  43.91
BFAE Cryptocarya chinensis 44.21 45.65 45.18 46.13 47.33 45.74
-1 Mean 44.55 43.78  43.63 43.86 45.40  44.26
TREKC.V (%) 4.51 436 6,12 459 6.6 2.13
I (15~20m) HREFHE Cryprocarse concinna 42.68 43.67 41.16 43.09 47.63 43.65
A Schima superba 42.42  34.26 39.86 42.74 42,41  40.34
B 58k Acmena acuminatissima 44.11 42,7  37.45 42.5  45.46 42.44
BAE Engelhardtia raxburghiana 3972 42.39 38 40.77 47.95  41.77
K fE Machilus chinensis 42.83 45.49 47.03 41.04 46.51  44.58
WEE Cryptocarya chinensis 41.62 46.78 43.27 52.71 48.80  46.66
SRS Aporosa yunnanensis 44.56 50.74 42.24 31.54 33.56  40.53
LLH Syzygium rehderianum 45.53  52.23 46.76 35.82 46.6 45.39
SEHT{A Mean 42.93  44.78 41.97 41.28 44.88 43.17
TREHC.V. (%) 4.24 12.45 8.62 14.84 11.09 5.31
M (10~15m) HREFTHE Cryprocarya concinna 47.57 40.B6 43.46 45.26 47.37  44.9
B BBk Acmena acuminatissima 45.92 44,13 40,11 42.38 4i.88 42.89
LRI Y Aporosa yunnanensis 40.8  46.47 40.04 30.56 30.93  37.76
% Syzygium rehderianum 44,25 47.82 47.26 43 49.23  46.31
M\ BL Randia canthivides 41.38 43.62 46.98 42.22 43 43.44
HEW Gironniera subnequalis 44.06 45.61 47.72 36.32 39.8 42.7
B Lindera chunii 41.45 38,96 39.25 31.15 35.65  37.29
B Xanthophyllum hainanense 40.22  44.5  44.49 39.09 42.27  42.11
¥ H{E Mean 43.21 44 43.66 38.75 41.27 42.18
FREHC.V. (%) 6.15 6.6 8.05 14.35 14.35 7.51
N (5~10m) BRFEFE Cryptocarsa concinna 46.3 39.71 43.79 53.43 45.81
B M Acmena acuminatissima 43.11 42.86 44.72 44.12 43.7
LMY Aporosa yunnanensis 41.72  43.47 41.17 32.38 39.68
T Syzygium rehderianum 46.15 43.15 43.23 42.07 43.65
YoM I B Randia canthivides 41.51 43.05 42.11 47.84 43.63
FWISIM Lindera chunii 45.31 39.78 49.46 49.01  43.89
BHW Xanthophylium hainanense 46.18 42.54 44.76 54.02 46.88
S MM Macaranga sampsoni 42.96 46.71 46.38 39.9 43.99
T Mean 44,16  42.66 44.45 45.35 44,15
THREWC. V. (%) 4.649 5.206 5.837 16.04 4.984
BAE B Blastus cochinchinensis 42.8 40.59 45.48 42.96
Shrub JUH Pewhatria rubra 46.34 44.06 45.71  45.37
B Ardisia quinquegona 44.32 43.81 43.8 43.98
W Calophyllum membranaceum 46.76 47.68 46.29 46.91
BHERHE Cryprocarw concinna 39,29 41,29 33.42 38
ETSRLE Aporosa yunnanensis 34,11 28.33 35.55  32.66
S B Randia canthiciedes 40,21 39.16 40.03 39.8
I #{H Mean 41.97 40.7 41.47  41.38
FREHRC.V (%) 10.67 15.06 12.63 11.9
b=V, 3= ¥ WE Hemigmma decurrens 37.67 37.19 37.43
Herh WW2# Alpinia chinensis 38.46 39.91 38.14 38.84
I FE Hedyotis lancea 36.49 35.43 26.94 32,95
; &RZ Chloranthus spicatus 38.14 39.03 38.81 38.66
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B ks il + Eid ;4 ot FBHE
Layers Species Root Stern  Branch  Bark Leaf Mean
¥-¥J{E Mean 37.69 38.12 35.27 37.03
WRAEARKC.V. (%) 2.29 6.22 15.86 7.43
%8 B MK Fissistigma glaucescens 39.87 40.86 44.75  41.82
Liane WAL EEE Calamus rhabdocladus 40.55 37.49 37.65 38.56
WBFH Desmos chinensis 39.27 36.53 41.23 39.01

F-H){E Mean 39.89 38.29 41.21 9.8
TREHC.V. (%) 1.6 5.94 8.62 4.44

®2 MELDEAREDESE (%)
Table 2 Plant carbon concentration of Pine forest in Dinghushan
B W o icd F 54 B g EHE
Layers Species Root Stem  Branch  Bark Leaf Mean
FFAJZE Tree layer

I (10~15m) EBR¥ Pinus massoniana 61.05 61.38 53.33 59.07 43.71 55.71
I (5~10m) ER# Pinus massoniana 57.22  60.22 54.59 48.64 45.54  53.24
FEH9{E Mean 59.13 60.8  53.96 53.85 44.63. 54.47

TRAWC.V. (%) 4.59 1.35 1.5 13.7 2.89 3.2
BAZ A Ficus variolosa 39.45 57.39 47.61  48.15
Shrub patis Baecra frutescens 50.29 32.16 41.23
BATHE Cleridendron fortunatum 38.66 40.25 63.12  47.34
¥ Psychotria rubra 58.46  56.27 39.83  51.52
=X Erldia rubra 43.08 59.42 55.87  52.79
WHEF Litsea cubeba 41.82  40.71 60.17  47.56
PEE 18 Rhodomyrtus tomentosa 38.58 56.59 48.91 48.03
FIEEH Ficus hirta 45.01 47.09 47.37 46.49

B4 S} Melastoma candidum 38.84 38.89 31.18  36.3
EM &7 Mussaenda pubesces 40.52 52.71 54.8 49.34

- 35{E Mean 43,47 44.93 48.1 45.5
BREFC.V. (%) 14.75 18.4 22.85  10.62

BER B EW Blechnum orientale 40.57 37.63 39.1
Herb BB Schizoloma ensifolium 36.3 36.88 36.59
SERBR Adiantum captilus 34.09 48.86 41.47
T Dicranoperis dichotome 38.93 47.95 43.44
W22 Dianella ensifolia 43.93 44.17 44.05
H Others 34.63 38.66  36.65
FHE Mean 38.07 42.36 40,22
FEREHRC.V. (%) 9.97 12.62 8.16

3.1.2 FHEERB LR

HYBRESRERTARREAIABR AR (F1, £2). 1EHERHEER
Mk, JIERT (FABEE. BARMNELR) HYSHERESENERYFHE.
MERFEREESRHR IR, HYESERTRELHEEDIAE (%): R 4.5, F
43.78. $£ 43.63. Ff 43.86 FH 45.49, HAHB/PHEMN N 1.04; AEAR, HYE
RERBRLHEESIH (%): B 41.97, T 40.70. M} 41.47, BRGB/HEET
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ALER/D (1.03), AW, ESEMRMAE, SHERESEERNT2WE. FREU
BRTEAHE/D, HERNESX LN ERE., WEFKIE, HYSHERZTHEERE
48K (%): B 61.05. T 61.38, £ 53.33, K 59.07 MM 43.71, R A SHE/PMHAEN
1.40,

3.1.3 R H#

FENSWEREYR, mERFFEMTHARRRSHSELEHEEN: FRERE
KTEAR, EEZ2M0ES (p<0.05), AW, FARASIEER . LUEEKRE. EREME
AP ZRERNABE, FSEMRKBNERR: TRESERB>SESLRE (p<
0.05). B, BHAITHERSELE, BUIHAFEEAMHNEARRERTHEERK
(p<0.05), MEDERMHENSHERE SEHEHIINF - (FRB>EARE>E
A2, p<0.05); HHRSERILE, FHMARIERERBAEE. TR, HYRESE
BERIZ R A MBFEARmR. A5, MBERFEEETKERMEY (ARER
B, sHES5%MY B (Acnena acuminatissima)) BESBREAREE ST HE, HES
RE P SFEHE A RAEMY. BERAMYBRRESEERAENEZRELAR, B
ENSAE R TEAEEY, LHER., TAMHSE (X1, AT, HYRESER
28 £ R YRR RS HES X AT B RAESHRAWE N RERNER.
3.1.4  ARSHIE A oA

Brnt AR S BARMS, FAZEHERE SEDEMARIETE WA R
Ho. HRAKBEHAEL, BERAEAEABEBERESELRIN: SEMHKSOBIEMFE
AR (B 1)

705 : B FRA#RETH# MBEF ] o E## Pine forest
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Fig.1 Carbon concentration of plant and standing flocr litter in pine and
monsoon evergreen broad-leaved forest in DHS
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. 3.2 WEBYmESRNIE

BESBRNFAENREINERFERRIATEREY S (23, 81 TEg TR E
GEm R . BHW (Xanthophyllum hainanense) MEREXHBEYHRESE
(>m%)%%ﬁ%%(wjm%)%L3%oﬁﬂﬁwﬁ,ﬁﬁﬁ%%*%ﬁﬁﬁ§¥ﬂ
ﬁ%ﬂﬁﬁmoww,ﬁ%%%%ﬁ??ﬂﬁ&ﬁﬂﬂ%ﬁﬁﬁ%%ﬁgﬁﬂﬁ*ﬁ%%
45.86%F1 45.88% , FibksHBFEIAFMEYIIRINN . ROE > Lo, BRI, WRHA
ﬁﬁ%%*%%%%%ﬁ?#ﬁ@ﬁ(ﬂm%)E%E?ﬁﬂﬂ%ﬁﬁ%#%

(39.67% ),
£3 AHUHERESREAEYRRIE (%)
Table 3 Carbon concentrations of forest litter in DBR (%)
Y2 RFEE S B TR BRI K DR
Species or component MEBF # Pine forest
&Y Fresh litterfall
WM Litter leaves
BEEARE Cryptocarye concinna 52.05
B Cryptocarya chinensis 47.87
A Schima superba 42.6
MIPLAR  Blustus cochinchinensis 38.66
EEW  Gironniera subaequalis 52.2
B Xanthophyllum hainanense 39.84
BEHE Acronychia pedunculata 50.24
LMA  Prerospermum heterophylium 49.61
BN AR Fissistigma glaucescens 48.05
HiERE  Acmena acuminatissima 39.22
LRSS Aporosa yunnanensis 44.39
a4l Needle 48.66
R ZEH  Mixed leaves in pine forest 43.1
F#{E  Mean of leaves 45.86 45.88
WEL  Brarks 45.82 44.2
B Twig 45.87 47.02
R Flowers and fruits 41.66 44.67
FH{E Mean 44.8 45.44
#HEMAFAFEY  Standing litter on the floor
F4+% Fresh ‘ 41.68 57.78
F5HB  Decomposing 39.67 51.02
FHE  Mean 39.67 54.4

# Monsoon evergresn broad-leaved forest

4 Wie

B 56 TR i 34TSR B F RS NOST aek
2 e (13 B SR PO RE H  BK 45 % 14615 509 (1318904 S T SR 5 e R HLBR . X FBAMIE
REHESAHEHEAR? TANBHEAEREY, AYRRERSHEERTRIE-
BT . MREABEANFEARSEEER Y, AF4TR, REFRAMEH
WRAREYBRESRAGWTFRA: 1) BASA REENR) RESBERTILSH
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K 2) WMEMAE TSR 3) B-MBRRASEN . F—SBETRROHRERIRER 57
b AT WA A AR AR, BEAE R SRS RTRETY
| ARANDEAHABRETHEREMN 0% CLRE TR S/ WA ¥ SR Mk
b FAWIRER); 4) KREBAFABEYERTHRELTHERN 51.2%. HIETR,
| ABPHAE, M TFAREHHFAREYSEGEER S0 ENRRARRRA TN,
L ARRFTMAY (BERAR. BAR, EARARARY) #BETHTHMEY
E 43.90%, TIAR&BETHMEN 48.95% (F1. R2), HTEETREHRNK, FAZ
b SR G R AR (—BTE 95% LA, L, AU L K B AR A
b RGRIBR TR I BEFT S0% M B R Bt AT ST

F4 REFAMEHERFAEHYRESRAOLE
Table 4 Comparisons of plant carbon concentration in forests
among different cimatic zone

722 3] SEEW #® T B ::4 nt FHE BEELRR
Forest types Climatic zone Root Stem  Branch  Bark Leaf Mean References
=M AR 54.9 50.3 50.9 50 57 52.6 {16]
Spruce forest North temperate zone
KAER bW :
51.8 4.9 55.8 54, . 4. 17
Loblolly pine forest Higher subtropics > 42 559 543 7
L2k S
45,2 51. 48, 52. . .
Ouk forest 2 8.6 3 52.1 49.9
tﬁ?kﬁi 1 | 47.4 49.1 53.3 51.9 50.5
Chinese fir forest
AR o 3
53.8 55.6 53. 3.3 54.1 54.1 1
Chinese fir forest Middle subtropics 3.6 5 [15]
A E A A *3
: 43.7 43.8 43.4 41. 44.2 43.4
SRH-# MEBF Lower subtropics 3 1.3 This study
.
SRAH 59.1  60.8 54 53.9 4.6 54.5
Pine forest
ﬁﬁﬁﬁt ’ #‘% 53.9 57.9 46.5 45.6 45.8 50 [101
Tropical forest Tropics
FH{H Mean 51.7 52.7 50.2 50.5 50.7 51.2

[1] IPCC.Land use, land-use change, and forestry, a special report of the Intergovernmental Panel on Climate
b Change.Cambridge, UK: Cambridge Univ. Press, 2000
[2] IPCC.Climate change 1995: The science of climate change.Cambridge, UK: Cambridge Univ.Press,
1 1996.572

[3] Jingyun Fang, Anping Chen, Changhui Peng, et al.Changes in Farest Biomass Carbon Storage in China
3 Between 1949 and 1998 . Science, 2001, 292: 2 3202322
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’ G.Mand ] Pecan, E.V. (eds) .National technical information service (CONF-720510) [C1, Spring-
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