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Abstract: It isof theoretical mportance to understand forest standing carbon storage A Ithough there have
been many reportson it for major forest types, most of than refer to forests in tropics, medi- and high-
latitude areas in the Northern Hem igphere, fev focuson forests near the tropic of cancer The regional
vegetation in D inghushan N ature Reserve (DNR) ismonson evergreen broad-leaved forest (M EBF). A I-
though located in the tropic of cancer, the area is coveredw ith different forest types, including integrated
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forest succession series Besides, the background data in this area have beenw ell documented since 1956,
w hich benefits this study. Based on biomass data in 1-hectare pemanent plot and carbon contentsof domi-
nant gecies in each height classforM EBF, thepgper analyzed standing carbon storage and its distribution
acoording to vertical layers, DBH (dianeter at breast height) classes and population The results are
showed as follow ing: (1) Standing carbon storage in the lower subtropical monsoon evergreen broad-
leaved forest anounts to 89. 75t hm™ %, with the percentage of 53.09% , 25.36%, 2.64% and 18.31%
in bloes, branches, leaves and roots, regectively; (2) Individualsw ithDBH less than 20 an dom inate the
community, acoount for 95% of the total The number of individuals decreases renarkablyw ith DBH class
increasing D istribution of standing carbon storage w ith DBH class enhancament demonstrates an“ M ”
shgpe tendency. W hen DBH increases from 1 an to 100 an, there are wo maximum values of standing
carbon storage occurring in theDBH classesof 20 30an and 70 90 an, being 12.50t- hm’ ?and 14. 14
t- hm™ %, regectively, and there isaminimum valueof standing carbon storage show ing in theDBH class
of 50 60 am, being 1.69 t- hm™ % (3) V ertical distribution of standing carbon storage increases smply
w ith layer height Of the whole standing carbon storage, 53.97% is allocated in layer I (h= 20m),

31.37% in layer Il (10m< h< 20m), 11.26% in layer 11l (5m< h< 1Gm), and 3. 40% in layer IV (h< &m).

Standing carbon storage in boles, branches, roots and leaves al increasesw ith layer height except the
leaves of layer II, the standing carbon storage of w hich is the highest; (4) The anount of standing carbon
storage of dominant gpecies inM EBF is in this sequence Castanopsis chinensis> Schima superba> Crypto-
carya concinna> Cryptocarya chinensis> A anena acum inatissima> Engelhardtia roxburghiana> Gironniera
subaequalis> Pygeum topengii> Canarium album > Pterogpermum lancead olium > M achilus chinensis>

Schef lera octgphy lla> N ephelium chryseum. In general, the populationw ith higher maturation dom inates
the standing carbon storage of the community:.

Key words lower subtropical monsoon evergreen broad-leaved forest (M EBF); standing carbon storage
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Tablel Carbon content of main species in themonsoon evergreen broad-leaved forest
C Carbon content (%)
L ayers Species
Bole Branch L eaf Root
Cryptocarya concinna 46 33 41 30 41 38 46 49
Castangpsis chinensis 34 44 32 08 41 06 34 97
Schima superba 36 65 35 13 35 15 3334
Tree layer | A anena acum inatissima 36 36 36 16 37 32 39 30
h= 20m Engelhardtia roxburghiana 33 55 39 76 30 49 37 24
M achilus chinensis 3Q 87 32 18 39 07 37 53
Cryptocarya chinensis 37 65 36 62 39 21 36 17
M ean 36 55 36 17 37 67 37 86
CV (%) 13 34 9 65 10 14 11 24
Cryptocarya concinna 33 61 33 57 39 69 36 26
Schima superba 22 87 33 37 33 85 35 82
A anena acum inatissima 34 02 27 87 38 15 39 15
Tree layer Il Engelhardtia roxburghiana 3371 27 51 37 18 31 99
10m< h< 20m M achilus chinensis 45 49 47 03 46 51 35 51
Cryptocarya chinensis 46 78 43 26 48 89 41 62
Aporosa yunnanensis 50 74 42 24 33 56 44 56
Syzygium rehderianum 52 23 46 76 46 60 45 53
M ean 39 93 37. 70 4Q 55 38 80
cV (%) 25 93 21 43 14 84 12 29
Cryptocarya concinna 4Q 86 43 46 47 37 47 57
A anena acum inatissima 44 13 40 11 41 88 45 92
Aporosa yunnanensis 46 47 40 04 30 93 40 80
T ree layerlll Syzygium rehderianum 47 82 47 26 49 2 44 25
5m< h< 10m Randia canthioides 43 62 46 97 43 00 41 38
Gironniera subaequalis 45 61 47. 72 39 80 44 06
L indera chunii 38 96 39 25 35 65 41 45
Xanthaghy llun hainanense 44 50 44 49 42 27 40 22
M ean 44 00 43 66 41 27 43 21
CV (%) 23 53 18 51 14 58 11 04
Cryptocarya concinna 39 71 43 79 53 43 46 30
A anena acum inatissima 42 86 44 72 44 12 43 11
Aporosa yunnanensis 43 47 41 17 32 38 41 72
T ree layerlV Syzygium rehderianum 43 15 43 23 42 07 46 15
h< 5m Randia canthioides 43 05 42 11 47 84 41 51
L indera chunii 39 78 49 46 49 01 45 31
X anthogphy llum hainanense 42 54 44 76 54 02 46 18
M acaranga samp soni 46 71 46 38 39 89 42 96
M ean 42 66 44 45 45 35 44 16
CV (%) 521 5 84 16 04 4 65
3.3 C
[15]. .
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2 2 1an C
Table 2 Carbon storage of plantswithDBH = 1 an in different year

Y ear L ayer Bole Branch L eaf Root Total

I Treelayer I 33 42 19 49 Q 96 11 94 65 81
1992 II  Tree layerll 15 63 6 69 Q 98 5 49 28 79
I Tree layerlll 5 66 2 02 Q 54 1 66 9 88
IV Tree layerlV 128 Q 40 Q 17 Q 47 2 32
Total 55 99 28 60 2 65 19 56 106 80
I Treelayer | 34 65 19 30 Q 84 12 50 67. 20
1994 II' Tree layerll 16 42 7 12 1 00 581 30 35
I Tree layerlll 5 65 199 Q 54 162 9 80
IV Tree layerlV 138 Q 43 Q 18 Q 51 2 50
Total 8 10 28 84 2 56 20 44 109 85
I Treelayer 1 25 01 13 48 Q 69 8 96 48 14
1999 II  Tree layerll 14 53 6 96 Q 90 5 58 27. 97
I Tree layerlll 6 14 217 Q 55 174 10 60
IV Tree layerlV 168 Q 55 Q21 Q 60 3 04
Total 47 36 23 16 2 35 16 88 89 75
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Fig 1 Allocation of standing carbon storage and plant density anong the variousDBH classes
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Fig 2 Standing carbon storage of bole, branch, leaf and root in each sub-layer
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C 89.75t- Table3 Vertical variety of standing carbon storage in veg-
hm" 2, (100.73 t- hm" ?) etation organs
(73.68t- hm'?) B : c
L, A llocation of standing carbon storage (%)
(207.68t- hm™?) L ayer
(83.39 t- hm™ %), Bole Branch L eaf Root
C (57.07t- hm™ ?)[, I 51 97 28 00 142 18 61
c [17] C 1I 51 96 24 88 321 19 95
c 450513417 2] I 55 67 21 51 5 52 17. 03
5004 (1721 5] c ’ v 55 32 18 02 7_06 19 60
C [16, 26, 27]
4 c
Table 4 Standing carbon storage of var ious population
c (t/hm?) c (%)

Population types

Soecies

Standing carbon

Percentage of total

storage standing carbon storage
D eclining population Castanngpsis chinensis 31 57 35 18
Engelhardtia roxburghiana 4 59 5 12
Schima superba 9 58 10 68
Recent increasing and future M achilus chinensis 117 103
declining population Cryptocarya chinensis 5 09 5 67
Gironniera subaequalis 334 372
P teroppermum 141 157
Increasing population lanceaef olium
A anena acum inatissima 4 85 5 40
Canarium album 2 40 2 67
Scheff lera octophy lla Q 42 Q 45
Pygeum topengii 255 2 84
Increasing and Cryptocarya concinna 9 57 10 66
declining alternately N ephelium chryseum Q 38 Q 42
population
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) C
(28 , Cc
DBH C “M”
, 100a,
400a, , ,
(1 100am ) (1 60am), :
C VK
C , 4 , :C
C C
C , C ()
, [ 1 C :
v (o Cc
References

[1] BerrienM ,Brasvell B H. Themetabolisn of the earth: understand the carbon cycle AMB 10, 1994, 23: 4 12
© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



96

23

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Zhou Y R, Yu ZL, Zhao SD. Carbon storage and budget of major Chinese forest type A cta P hy toecologica Sinica,
2000, 24(5): 518 522
W hittaker R H,L ikens G E Carbon in the biota In: Carbon and the biophere In:Woodwvell GM and Pecan E V
eds. N ational technical information service (CON F-720510) . Springfield, V irginia 1973,281 302

Oliver L P, YadrindeM alhi, N iro Higuchi, et al. Change in the carbon balance of tropical forests evidence from
long-tem plot Science, 1998, 282: 139 142

Kong G H,L iang Ch,W uH M, et al. D inghushan B iop here Reserve ecological research history and pergective Bei-
jing Nenv York: Science Press 1993,2 3

Peng SL, Zhang Z P. Biomass and primary productivity of dominant species A porosa yunnanensis and B lastus
cochinchinensis of forest vegetation on D inghu M ountain Chinese Journal o Applied Ecology, 1992, 3(3): 202
206

Peng SL, FangW. Features of biomass and productivity dynamics in successional process of low subtropical for-
est Ecology Science,1995,3 (1):1 8

Peng SL,Ren H. Study on ecological energtics o the subtrapical f orest ecosystem . Beijing: W eather Press 1998 45

48

WenD Z, ZhangD Q,W ei P, et al. Long-term monitoring of the low er subtropical evergreen broad-leaved forest in
D inghushan biogphere reserve (V) V egetation biomass, coarsewoody debris storage and litter dynamics of the
community of Castangpsis chinensis, Cryptocarya concinna In: T rgpic and subtrapical f orest ecosystan (8). Beijing:
W eather Press 1998 32 39

Zhang Z P,DingM M. Biomass and efficiency of radiation utilization in monsoon evergreen forest in D inghushan
biogphere reserve A cta Ecological Sinica, 1996, 16(5): 525 534

Huang Z F, Fang Z G The clinate of Dinghushan Traical and subtrgpical f orest ecosysten, 1982, (1): 11 16
He JH, Chen Z Q. The wilsof Dinghushan biogphere reserve Tropical and subtrgpical f orest ecosystem, 1982,
(1):25 37
Dallimeier F. Long-tem monitoring of biological diversity in tropical forest areas M ethods for establishment and
inventory of pemanent plots M AB D igest, 1992, 11: 72

Soil physical and chemical analysis &description of il profiles In: SunH L, et al eds Standard methods f or obser-
vation and analysis in Chinese Ecosysten Research N et ork Beijing: Standards Pressof China 1996 24 28
Huang ZL,Kong GH, YeW H, et al,L ong-term monitoring of the low er subtropical evergreen broad-leaved forest
in D inghushan biophere reserve( II) Population spatio-temporal pattern and its dynam ic significance of Castangpsis
chinensis, Cryptocarya concinna community. In: T ropic and subtrapical f orest ecosystan (8). Beijing: W eather Press,
1998 7 17

LiYD,ZengQ B,Wu ZM, et al. Estimation of anount of carbon pool in natural tropical forest of China Forest
Research, 1998, 11(2): 156 162
Liu GH,FuB J, Fang J Y. Carbon dynamics of Chinese forests and its contribution to global carbon balance A cta
Ecologica Sinica, 2000, 20(5): 733 740
W ang X K, Feng ZW . The potential to sequester atmospheric carbon through forest ecosystems in China Chinese
J. d Ecology, 2000, 19(4): 72 74
OloonJ S, WattsJA ,A llisonL J Carbon in live vegetation of majorworld ecosystans U. S Department of Ener-
gy DOE/NBGB-0037. (Rep. Ornl-58620 Oak RidgeN ational L ibrary, Oak Ridge, TN), 1983

LevineJ S, CoferW R, Cabocn D R, et al Biomass burning, a driver for global change Environmental Science
T echnology, 1995, 120: 120 125

FangJ Y, Chen An P, Peng C H, et al. Changes in forest biomass carbon storage in China between 1949 and
1998 Science, 2001, 292: 2320 2322
LeeK Ch,LinJC,ChenL Ch Thepotential carbon sequestration and its cost-benefit analysisfor T aw ania Planta-
tions Taiwan J. For. Sci. , 2000, 15(1): 115 123

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



C 97

[23]

[24]

[25]
[26]

[27]

[28]

[2]
[6]

[7]
(8]
[9]

[10]
[11]
[12]
[14]

[15]
[16]
[17]
[18]
[22]

[26]

[27]
[28]

M urillo J C R. Temporal variations in the carbon budget of forest ecosysten in Spain Ecological App lications
1997, 7(2): 461 469

Brown SL, Schroeder P, KernJ S Spatial distribution of biomass in forestsof the easternU SA. Forest Ecology and
M anagement, 1999, 123: 81 89

Hakkila P. U tilization of residual f orest bianass Berlin: Springer-V erlag, 1989

ChenC Y,LiaoL P,Wang SL, et al Research on carbon allocation and storage in Chinese fir plantation ecosys
tem. Chinese Journal o Applied Ecology , 2000, 11(Supp. ): 175 178

WangJ Y,CheK J,Jiang ZR. A study on carbon balance of Picea crassifolia in Q ilianM ountains J. o N orthw est
Forest U niversity, 2000, 15(1): 9 14

Chen ZH,WangB S, Zhang H D . Productivity of the lower subtropical evergreen broad-leaved forest in China
Guangzhou: H igher Education Press, 1996 76 77

) , . . , 2000, 24(5): 518 522

) . , 1992,
3(3): 202 206

) . . ,1995,3(1):1 8

) . . : ,1998 45 48

) . . (V)

8 . : ,1998 32 39

) . . , 1996, 16(5): 525 534

, . . ,1982,1: 11 16

, . . ,1982,1: 25 37.
1996, 24 28

, , , . (1)

8 . : ,1998 7 17
) ) ) ) . C . , 1998, 11(2): 156
162

) ) . . , 2000, 20(5): 733 74Q

) . . ,2000, 19(4): 72 74

) ) . . ,2000, 15(1): 115 123

, , .o . , 2000, 11(Supp. ): 175
178

) ) . . , 2000, 15(1): 9 14
, , . . : . 1996 76 77

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



