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Estimation of Stand Carbon Storage of Main Afforestation Tree Species in
South China

LIN Wei'  LIANG Dongcheng®  TANG Changliang®  XUE Kena'
WANG Yingli’  CHEN Yong’  CHEN Xuemei'  LIAN Huiming’

(1. Foshan Institute of Foresty Science , Foshan , Guangdong 528222,China; 2.Guangdong Provincial Key Laboratory of
Silviculture, Protection and Utilization/Guangdong Academy of Forestry, Guangzhou, Guangdong 510520, China; 3. Guangzhou
Institute of Forestry and Landscape Architecture, Guangzhou, Guangdong 510405 China )

Absrtact Pure forest carbon storage of 52 tree species were studied and their carbon sink capacity differences
were analyzed to provide a reference for the selection of tree species for carbon sink afforestation. Taking 11-year-old
tree species experimental forest in Dongjiang Forest Farm of Guangdong province as the research object, the
growth, the carbon content of trunk, branches and leaves, water content , wood basic density of 52 tree species were
measured. According to mean sample-tree method, the mean sample-tree of each tree species was obtained first,
and then the mean sample-tree biomass was estimated by the general biomass model of the whole tree. The average
carbon content of tree species was calculated by the weighted method. Finally, the carbon storage of 52 tree species
pure forest were estimated by combining afforestation density with survival rate. The results showed that there were

great differences in carbon storage among tree species. The highest carbon storage tree species (Acacia farnesiana)
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was about 20 times higher than the lowest carbon storage tree species (Magnolia liliiflora). Average annual carbon

storage of pure forest more than 10 t/ha was Acacia farnesiana and Acacia auriculiformis etc. There were 18 species

including such as Manglietia glanca, Schima wallichii,etc. with an average annual carbon storage of 5-10 t/hm”.

52 tree species could be classified into 4 types of carbon tree species according to their carbon sequestration capacity

and preservation rate.
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Table 1 List of 52 tree species
B s Fh MHER | BE ST WFh TR
Family  No. Species Vegertation|| Family No. Species Vegertation
N 1 ILERHN Pinus massoniana  WEECM | GRARRE 28 K&K Erythrophleum fordii - SkIE M
WU 2 AW Podocarpus nakaii WA | HIRE 29 RIS At
Elaeocarpus apiculatus

3 INHATAA Podocarpus nagi ¥ &R 30 Elaeocfriitic%nensis Wy R R

4 KA1 Nageia fleuryi e s 31 WW#tEE Elaeocarpus sylvestris i 2[RI

A2ZR) 5 IREEEE Michelia chapensis — H Sk RN 32 BEMR Elacocarpus serratus  H SR
6 KIVM Michelia macclurei 5k B, laeocffjﬁfm s TR

7 WAL Paramichelia baillonii 4N || HEWEL 34 BIE e

Choerospondias axillaris
8 KA Manglietia glanca W g 35 BRMSEZEH Evodia glabrifolia  #4EFEM
9 Magnolia liliflora  EWHRN | EE TR 36 L gt
Terminalia neotaliala

T 10 BAFE Cinnamomum burmanni 4 & 37 BLICMA T Terminalia muelleri M- Fa
11 T Cinnamomum porrectum — H&g[ER N 38 WItE{™ Terminalia bellirica — J&M-fi M

R 12 £14E Castanopsis hystrix WAk || MkaRAL 39 KBk Syzygium jambos B LR AT
13 ¥ Castanopsis fissa H N 40  IEENk Syzygium hainanense HSk[ERM

14 PR Quercus fabri EibEM | HEARE 41 ViR HE Betula alnoides LR

SMEL 15 W& Liquidambar formosana %M M || JeATHkBl 42 AR Cerbera manghas H g
16 KEHE Mytilaria laosensis R || eikER 43 T J% Vatica mangachapoi H G

17 404644 Rhodoleia championii  #4E[EAM | HEEERl 44 £1%E Gmelina chinensis TN R

155 R 18 AKfnf Schima superba HWekEm || IR 45 3HE Grevillea robusta ek E
" ELAT Schima wallichi R 46 Pterosperﬂg nhttxjrophyl lum el

KBk 20 HH %% Antidesma bunius HERE | AomE 47  WSRHIZR Sehefflera octophylla & 4RI
21 W14 Sapium discolor IR | IAEREL 48 KAEHMESR Dillenia turbinata i EEREN:

2 BB Bischofia javanica ek | R 49 Wil§ Myrica rubra T

BEIVAER 23 [WFEWE Dalbergia odorifera  EEEREN | EERE 50 Bamngﬁfﬁemosa Wk
24 W L1 . Ormosia pinnata e | TESERE 51 Lage tsﬁiz%z%aeciosa W kR

SEBFE 25 KM Acacia awriculiformis TSN | EERE 52 WIS g

Radermachera hainanensis
26 JEIEME Acacia farnesiana 4R
27 B4 Adenanthera pavonlna — JEW R
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Table 2 Estimation of biomass of average tree of 52 tree species

P - _ IR //\verage tree _ s K _ REEEN //Xverage tree _
No. Species Wl% m iR fem ﬁz%g kgl No. Species W;% /m  JfE Jem ﬁz%g kg
Height DBH Biomass Height DBH Biomass
1 ERYSU/N 9.52 19.86 174.87 27 IEANE) 6.63 8.49 66.34
2 BIE DDA 3.85 4.53 17.20 28 kAR 4.19 7.02 55.63
3 AN 4.14 7.45 33.13 29 e 10.12 11.67 97.60
4 KA 4.26 7.43 34.14 30 ARGy 3.76 7.07 57.47
5 REBTE 13.45 18.73 164.72 31 LAk 7.30 15.40 137.70
6 Kt 7.11 10.26 59.16 32 R G 7.33 13.60 117.52
7 e 11.41 18.72 164.43 33 HEF 10.36 13.80 123.77
8 IR TE 11.44 19.55 178.74 34 FARA 10.97 19.64 205.80
9 g 3.73 3.63 20.75 35 BRI S4BT 9.03 13.61 122.38
10 RS 9.42 15.75 123.31 36 JNIREA 4.19 5.70 56.67
11 R 6.85 13.80 98.26 37 B 4.70 6.10 60.17
12 21 4 6.74 7.30 167.06 38 LR 3.73 5.66 58.03
13 By 8.47 20.05 189.01 39 TRk 5.06 11.35 99.58
14 FIBR 11.20 15.06 120.34 40 TR R YAk 5.78 7.20 70.27
15 W 8.10 9.53 63.37 41 PURgHE 9.68 15.63 153.04
16 KEHE 9.46 14.31 111.71 42 {IEEE S 4.48 9.70 88.09
17 AW 6.54 10.28 69.74 43 e 4.96 5.23 62.24
18 N 10.63 11.77 88.06 44 AE 9.88 16.73 170.71
19 21 fuf 12.63 18.20 169.72 45 e 439 7.07 73.10
20 HAK 4.09 6.24 43.28 46 B AR 8.65 12.01 116.38
21 112 4A 4.56 14.09 109.29 47 S A 3.59 8.44 82.96
22 AR 472 6.44 46.92 48 PN R 5.47 7.10 77.37
23 R A H 422 5.40 42.28 49 Tt 727 6.71 77.95
24 TRFLLE 8.80 14.09 116.48 50 LAETE 4.04 6.46 74.36
25 FIAH I 13.3 19.34 194.19 51 K54k 7.45 10.72 108.42
26 JEIEAH B 9.79 26.90 241.27 52 TSR TR 6.05 7.43 83.92
# 3 AEWMFMEYSHBREMLE
Table 3 Weighted average carbon content estimation of different tree species
. k3R /%Carbon content rate FUE Weight ZJ\I]ﬂEF—i’LJ
= 3 > 2% /0,
"o N o WE R BT B R e s
Trunk Branch Leaf Trunk Branch Leaf carbon content
1 LR 49.67 49.93 50.30 0.62 0.32 0.06 49.79
2 ERLERVEIN 52.63 46.05 48.63 0.36 0.50 0.14 48.77
3 INEAT R 51.73 51.15 48.37 0.44 0.45 0.11 51.10
4 ISURUYE 50.47 49.77 49.00 0.44 0.45 0.11 50.00
5 KRBT 48.43 48.13 46.10 0.61 0.33 0.06 48.18
6 Kt 50.77 48.57 48.03 0.50 0.41 0.09 49.62
7 1A 48.83 48.10 44.43 0.61 0.33 0.06 4831
8 IRARTE 50.37 49.00 47.70 0.61 0.32 0.06 49.76
9 L 52.63 48.53 4225 0.32 0.52 0.15 48.88
10 MEES 49.50 46.20 46.50 0.58 0.35 0.07 48.13
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. iR /%Carbon content rate AL Weight ZJ\I]WEF—i’;j
: TR 0
[ o WE R BT B R e s
Trunk Branch Leaf Trunk Branch Leaf carbon content

11 iy 49.30 47.63 48.13 0.55 0.37 0.08 48.59
12 4K 3 47.87 45.13 46.03 0.60 0.33 0.06 46.85
13 ) 47.20 48.40 48.57 0.62 0.32 0.06 47.67
14 Fk 46.03 46.87 46.07 0.57 0.36 0.07 46.33
15 W 48.27 47.20 42.70 0.49 0.42 0.10 47.29
16 KHE 49.77 47.60 47.57 0.56 0.36 0.08 48.81
17 AW T} 48.50 47.37 51.90 0.50 0.41 0.09 4835
18 PN 47.50 46.83 47.90 0.53 0.39 0.09 47.27
19 1 fif 47.53 47.07 48.43 0.60 0.33 0.07 47.44
20 FA% 47.97 47.40 41.55 0.41 0.47 0.12 46.93
21 IIIREY & 46.33 45.13 44.20 0.56 0.37 0.08 45.73
22 R 49.60 45.20 41.40 0.42 0.46 0.12 46.59
23 (G gt 48.70 49.23 45.85 0.39 0.48 0.13 48.59
24 R 48.87 47.13 49.90 0.56 0.37 0.08 48.31
25 KIAHE 49.57 46.37 48.20 0.61 0.32 0.06 48.44
26 JEEAH I 48.50 46.97 53.65 0.63 0.31 0.06 48.33
27 ARG 47.97 47.47 45.17 0.47 0.43 0.10 47.47
28 A 48.27 46.13 48.80 0.43 0.45 0.11 47.36
29 e 48.77 45.15 44.23 0.52 0.39 0.09 46.97
30 LSRRI R 48.27 47.23 45.13 0.43 0.45 0.11 47.45
31 1At 48.03 46.80 42.87 0.57 0.35 0.07 47.22
32 B 2 R 47.93 45.50 4427 0.55 0.37 0.08 46.74
33 FEEEY 47.90 46.70 41.37 0.55 0.37 0.08 46.95
34 MR 47.10 46.30 44.17 0.61 0.32 0.06 46.66
35 Bl 5B 49.00 46.87 47.85 0.55 0.37 0.08 48.12
36 JINIFHEA 49.23 45.97 43.97 0.40 0.48 0.13 47.01
37 BELOHE 48.20 45.57 42.30 0.41 0.47 0.12 46.25
38 L 47.00 45.30 41.30 0.40 0.48 0.13 45.47
39 TRk 46.73 46.87 45.03 0.52 0.39 0.09 46.64
40 TR R Tk 48.07 47.53 46.77 0.44 0.45 0.11 47.68
41 [lifeag 46.33 45.83 45.67 0.58 0.35 0.07 46.11
42 TR 48.83 46.73 44.73 0.49 0.41 0.10 47.57
43 HR 47.93 46.53 50.63 0.38 0.49 0.13 47.60
44 FikE 48.73 48.07 46.57 0.59 0.34 0.07 4835
45 FLHE 46.50 46.97 47.07 0.43 0.45 0.11 46.78
46 sl 47.77 47.33 46.73 0.53 0.39 0.08 47.51
47 T A 4723 45.17 46.33 0.47 0.43 0.10 46.25
48 KA AR 49.10 48.53 42.63 0.44 0.45 0.11 48.12
49 Wty 47.90 49.30 46.57 0.43 0.46 0.12 48.39
50 LAEEE 47.45 46.27 43.57 0.42 0.46 0.12 46.45
51 NS 49.00 48.50 41.15 0.51 0.40 0.09 48.09
52 TR S 48.90 48.07 45.20 0.44 0.45 0.11 48.12

o 47.72
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Table 4 Estimated carbon storage pe unit area of 52 tree species

ol A/ \K;;ighte.:i (A7 % /(tk' Lhrjfz) G g hlmg:') i A / V&Zigilteil G 1% /(tk' 111;13) /(t $ hm%il")

Species B(ilgfn/ ;s*s ()) p average Pres::/eanon Carbon  Carbon storage Species l;ilgrgn/a?: ()) ¢ average Pres::/:tlon Carbon  Carbon storage

average tree carbon storflge per per unit area - average tree carbon ¢ storflge per per unit area -
content unit area year ontent unit area year
L=t 174.9 49.79 95 110.34 10.03 AN 66.3 47.47 90 37.81 3.44
BIEPIH 172 48.77 65 7.27 0.66 A 55.6 47.36 98 34.45 3.13
NORGYE] 33.1 51.10 90 20.32 1.85 NI 97.6 46.97 92 56.26 5.11
KT 34.1 50.00 90 20.50 1.86 rpAEAL B 57.5 4745 60 21.83 1.98
RETE 1647 48.18 80 84.69 7.70 1AL 137.7 47.22 90 78.07 7.10
Q&L 59.2 49.62 80 31.33 2.85 B A 117.5 46.74 92 67.41 6.13
AL 164.4 4831 80 84.77 7.71 HEME 123.8 46.95 95 73.64 6.69
TRATE 178.7 49.76 90 106.78 9.71 TR 205.8 46.66 95 121.69 11.06
b 20.8 48.88 55 7.44 0.68 MR 1224 48.12 80 62.85 5.71
17 1233 48.13 90 71.25 6.48 NIE Y 56.7 47.01 95 33.76 3.07
Citid 98.3 48.59 85 54.14 4.92 B 60.2 46.25 85 31.55 2.87
fax: 167.1 46.85 90 93.97 8.54 L 58.0 45.47 85 29.92 2.72
i) 189.0 47.67 98 117.79 10.71 KBk 99.6 46.64 80 49.56 4.51
FIER 120.3 46.33 96 71.40 6.49 TR Tk 70.3 47.68 98 43.80 3.98
WA 63.4 47.29 95 37.98 345 PR 153.0 46.11 70 65.90 5.99
KAk 111.7 48.81 80 58.19 5.29 R 88.1 47.57 75 41.93 3.81
LIAEfT 69.7 48.35 65 29.24 2.66 T 62.2 47.60 85 33.60 3.05
A 88.1 47.27 95 52.75 4.80 Atk 170.7 48.35 80 88.08 8.01
fan i) 169.7 47.44 95 102.04 9.28 e 73.1 46.78 85 38.77 3.52
HAR 433 46.93 95 25.74 234 [ ) 116.4 47.51 98 72.29 6.57
ITEEN s 109.3 45.73 97 64.67 5.88 s A 83.0 46.25 35 17.91 1.63
KR 46.9 46.59 30 8.75 0.80 KIEHHSR 774 48.12 60 29.80 2.71
[ B 423 48.59 95 26.04 2.37 Tatt 77.9 48.39 80 4025 3.66
R 116.5 48.31 70 52.55 4.78 AN 74.4 46.45 90 41.47 3.77
KA 194.2 48.44 98 122.98 11.18 LB 108.4 48.09 92 63.99 5.82
JEIEHE 238.0 48.33 95 145.75 13.25 WEEGR 839 48.12 75 40.40 3.67

e MO EEYS M 1334 £k, Note:The stand densities is 1 334.
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Table 5 Correlation coefficient between stand carbon reserve and 3 trait factors

SR EEL7/ TRAFAR R
Factor Biomass Preservation rate Carbon content rate
e 09719 0.496 6 0.066 6
Carbon storage <.000 1 0.000 2 0.639 1
Wy 0.3183 0.003 6
Biomass 0.0215 0.979 8
(e 0.067 6
Preservation rate 0.6339

T AT OGRS, MO BRI

Note: The uplink data is the correlation coefficient, and the downlink data is the significance test value

100 -

12773/ % Preservation rate

0 20 40 60
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Note: Number of tree species is shown in the figure
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Fig. 1 Dynamic cluster maps of 2 main characters of 52 tree species
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Table 6 Mean value of 4 types tree species by dynamic clustering
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