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Component specific carbon content and storage of Cinnamomum camphora
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Abstract: To quickly and accurately measure the car on sink in forest carbon sequestration projects and to
monitor carbon storage changes in forest vegetation of Guangdong Province, Cinnamomum camphora trees were
selected as the object to establish a carbon storage model. Based on the 8th continuous forest inventory data for
C. camphora distribution in Guangdong Province in 2012, all 90 sample trees were classified in 10 diameter
classes according to 2, 4, 6, 8, 12, 16, 20, 26, 32, and 38 cm. The weighted mean and total carbon storage
were calculated for individual trees of C. camphora including components of stem wood, bark, leaves, branches,
and roots among different diameter levels by using the analysis of variance (ANOVA) method. Results showed
that: (1)The average carbon rate of C. camphora in Guangdong was 0.509 6. There were no significant differ-
ences among stems, leaves, branches, and roots (P>0.05)for the average carbon content in DBH levels, but
the carbon content of bark was significantly lower than other components (P<<0.05). (2) Carbon content in-

creased with age in period of mature and near-mature forests, but declined in period of over-mature forests.
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(3)The carbon content of the artificial forest was higher than the natural forest and increased with increasing
latitude, but decreased with the increasing of altitude. (4)The proportion of carbon storage in each component
was stem >>branch >root >bark >leaf. (5)With an increase in DBH, the ratio of stem carbon storage increased
first and then decreased, the proportion of bark carbon reserves was stable at an early age but decreased in lat-
er stages, the proportion of leaves and roots changed little, and the carbon storage of branches was stable first
and increased in a later period at a significant level of 0.05. (6)The optimal carbon storage (C,) model of C.
camphora and R* for age (A) was C, = 0.019 442%2° R? = 0.602 9; for DBH was C, = 0.011 8D**"¢ R? =
0.943 2; and for D*H was C,=0.001 6(D*H)"*®% R* = 0.910 5. Through cross validation, the model fitting effect
was significant (P<<0.01). The fitting carbon storage model of C. camphora with D and D*H was better than
the age vatiable. In the model application, the model with D and D’H should be selected to estimate the carbon
storage. When the diameter (D) and D’H were not easy to be measured but the age was easy to know, the age
could be used to estimate the carbon storage. [Ch, 12 tab. 35 ref. ]
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Table 2 Sampling camphor trees in different diameter classes data statistics

s &t/ U ETHLTS

Geit 2 p p p p p p p p p p
W 2B 4R 6K BRK 12K 164K 20K 26K R2EH 38 &K

Hofsl A 90 6 6 12 16 14 10 8 6 6 6

BEmpA 40 4 10 8 6 6 6

WERSE 40 3 3 5 7 6 4 4 3 3 2
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3.1 BRARBEESHERLARAL R ey d MR I TLIE I )7 AR R 2R A 25 5 iR
7 0.509 65 A[FARE NS BARAR, H0.483 8~0.516 6; WY& iR, MM, WA W
W, AR Bz o BBz 55 A A A4 B 2 0] 22 57 2 3 (P<<0.05), (HA T, BPnF . BB MR Z )22 5+
ARFP>0.05) 0 S #RARF ARSI EG IBCE S ER L, 2 FOmES a2 RS R 2z 7m0,
2= 5{EA N -0.004 3,
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Table 3 Carbon content in different organs of Cinnamomum camphora

gt H A A5t R R %
T W Bz it K MR €G] '

TR 0.516 6 0.483 8 0.510 8 0.510 7 0.502 3 0.509 6 5.98

&S (+£0.033 8) (£0.042 7) (£0.046 1) (£0.039 1) (£0.049 6) (+0.030 5)

HARN-y 0.516 8 0.483 8 0.510 8 0.510 7 0.504 2 0.505 3 6.26

&S (£0.033 2) (£0.042 7) (£0.046 1) (£0.039 1) (+£0.042 3) (+0.031 9)

el 0.000 2 0.000 0 0.000 0 0.000 0 0.001 9 -0.004 3
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MR A TR SR AR e, ORI B, AR R R AR R R H R
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Table 4 Carbon content in organs of Cinnamomum camphora from different provinces

Wt LR L LE3 B AR )
IR 0.516 6 0.483 8 0.510 8 0.510 7 0.502 3 0.509 6 ERIE
N} 0.539 0 0.442 0 0.535 0 0.501 0 0.496 0 0.502 0 [24]
S 0.469 8 0.442'5 0.456 8 0.440 5 0.453 5 [30]

312 HHARFMEBEEesEn R A ORT (LK) TPYEBRESME M IR 17, s,
R A R M AR (R S) IR WA 0.304 6~0.656 7, LSRN T9%~8%, HWRFSIE
WAEFBN, T 2 5 BE AT R, 22 5 K553 8 F KT (P>0.05) . QORI 1 & ik %53
13 o MRS AR AR ZE | MR . AR A5 TR 2 B A 45 2R (3R 6) T REAR &5 3 0.294 0~0.639 S,

x5 ERARARAKFSHME

Table 5 Carbon content of stem in different layers of Cinnamomum camphora

%5 A Gl :

LET iz T FET

TIASC- 2 5 e 2 0.516 6 0.5156 0.518 3

hrifE 22 0.037 4 0.038 1 0.038 1
AR 0.400 6~0.656 7 0.304 6~0.620 6 0.319 1~0.632 3

5 R AU % 7.23 7.39 7.35
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Table 6  Carbon content of roots in different layers of Cinnamomum camphora

Heit i H R
M5 HLAR AR
TR ¥ 55 e % 0.496 3 05112 0.504 9
brifiE 2% 0.058 7 0.054 0 0.057 1
AR A B 0.307 5~0.583 6 0.323 4~0.639 5 0.294 0~0.603 6
5 5 R % 11.83 10.55 11.30

AREFEE R, AL RBN 109%~12%, FRFRKALD RN, FHEEF BEEIHERY], 27K
BERF K (P>0.05) o MRS BRAR KR TN, (HARZE & iR MR FL B

313 RRSACRER) S SHF N XA DISEIRIIE BRI g BE A, #5419 R/ DU R MRt A7 il
OB, BB 90 BRAEARIRAFWE 7309 S NI . A AR (10 AR AE DU ) o Al bk (11~20 4R 42) | Gl #4bk
(21~25 AR )« AR (26~35 AR ) . i BBk (36 AFAE L 1) o MR T W A WA (AR I ) 454 B 10 Tk
FAATEEHERA N, A2 5 RBCERAE 4% LT, WA RS 2H A9 35 B3R 2 (8] 22 52 A 3% (P>0.05) . 2 4%
B 2 10 e R R B/IME OO TR L BB L S bR L AR 2l bR, T SR AR I A i
e, BlEBORR R, B AR R R
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Table 7 Carbon content of organs in different age groups of Cinnamomum camphora

R

e FASUH W+ W B L R AR ) AR
K M 35 05191 0.482 7 0.510 4 0.503 5 0.499 1 0.508 1 2.45
rp i 24 05111 0.483 5 0.515 4 05221 0.503 7 0.508 6 2.62
pRY N 11 05259 0.476 9 0.504 2 0.521 4 05255 0.520 2 3.72
AR 11 0.522 2 0.492 5 0.509 0 0.497 9 0.498 3 0.510 4 2.15
i Bk 9 0.503 4 0.486 4 0.510 2 0.510 4 0.501 8 0.509 6 1.83
Ap 5 R Y% 1.75 1.18 0.79 2.09 223 0.98

3.4 FRARRLESHEGXZ  AFEE ISR Hr R (R 8) B A MR SRR 1 5 e R 22
AR, NLARS KRR ZEEAN 0.018 0, 2 N LA R E & T RAM. NSA&ERE, AFH
A DA A B B B AR ATE B AR AN K, 28 S RBCHRAE 3% LS, N TR T W BEAR S BR AR HE R
IRMREE R, (AR BEAL L R AR AR AR
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Table 8 Carbon content of organs in different origins of Cinnamomum camphora

i

BEROEAR o R e ik Bt P
AT 35 0.526 9 0.489 4 0.510 2 0.505 1 0.513 9 0.521 3 2.58
(£0.032 4) (x£0.044 4) (£0.043 1) (+0.037 9) (+£0.022 8) (+£0.024 8)
KK 55 0.511 2 0.480 8 0.5111 0.513 6 0.497 3 0.503 3 2.47
(£0.033 6) (x£0.041 9) (x£0.047 9) (x0.039 7) (£0.057 1) (£0.036 5)
245 H -0.0157 -0.008 6 0.000 9 0.008 5 -0.016 6 -0.018 0

LT 355 T R D b e 22

315 HAEFsAmesFEayge WK ATLEL: ANELEW RN S REZERE/N, ZRAEE
(P>0.05), & i v s, HUOR MR, 5 R HRAT . 25 48 B AR 2 BE AT 1 5 R s
REFIAKR, 25 REIITE S%LUN .

3.1.6  HE A EHmEGY DRI SR O R, RS A SRR SHIE, PR,
B ARILBEAT 4320, 43 AP (4K 0~100 m),  FeBg (4K 101~500 m), iK1l (4K 501~1 000 m), M
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Table 9 Carbon content of organs in different latitudes of Cinnamomum camphora
G
4 g FEAR B/ AR 5 A%
T 4 B¢ ut A AR )
rpOl A 35 0.5215 0.491 8 0.517 2 0.506 8 0.503 6 0.512 3 2.09
£ A 52 0.516 0 0.487 7 0.530 5 0.506 1 0.502 2 0.508 6 2.81
oty 3 0.505 1 0.498 4 0.513 1 0.471 0 0.485 6 0.494 5 3.01
B 5 R % 1.62 1.10 1.75 4.15 2.02 1.86
F10 ARBREMNEREESKE
Table 10 Carbon content of organs in different altitudes of Cinnamomum camphora
K A KU PR AR5 A%
T W B it WA AR )
F I 16 0513 3 0.472 9 0.525 9 0.500 3 0.501 1 0.506 4 3.51
Tk 58 0518 8 0.484 2 0.508 1 0.513 6 0.499 1 0.509 6 244
i1l 16 0511 6 0.493 0 0.505 6 0.510 6 0.521 3 0.515 4 1.90
g 5t R K% 0.73 2.09 2.16 1.37 243 0.69

F 10 AT LAE . ARV & R SRR Z RN, ZRAEE(P>0.05), 2R &Rk, H
W, B2Vl & o B S R m B 0 3 i R A8k 28 S A R, 78 S RBOUTE 3% LN .

3.2 mig=E

321 BMEMEEEBE AR M 40 BRARIACRE B RRIRGE T &R P BT X SRRk
fitttg . Q1R 11 fos . X4 a8 B S8 it i 0 A 04T 00 A, Bl B dn s R A T, ARy 33.78%, H
VORI BB AR, S S JE A8 J AR o AR L BRI REAR BT 1A B 90.29% , R B Bk i i S AR P
TERET . RO AR o N & 2 B IR AR R A, A PR FE MR g4, 2 M & & B ik fif &
YA SR AR EE R, A iE B IR A — A, ZEMIAR 2~8 cm B AR A S 3G IR BE DN, AR 12 em FF
G, BRAE IR B AR, R G I EEAE R E . A bR iR R H AR A
WA, FEE MFRIG T, BT B i 0 b2 b 25 s R REE S, BI04 20 em IR R,
B e it 1 LGB AE A2 20 em DIFTACHRE , 20 em DLJE R R R0t BAR B fifh it L 461 Bl B 42 15 n AR A AN
Ky WA i it L AR A SR AR E . S IR, 7E 32 em SLDAHT, BERCRRAE I EL AR fLA )N, 32
em LLJE KIE$E .
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Table 11 Carbon storage and allocation of organs in different diameters of Cinnamomum camphora

B+ B - A AR
&y T i 1/ T i 1/ R it 42t/ Rk fith 12t/ ik fith 12t/ R

e Hil/% L il /1% L 15119 L 45111% Fefili% il (kg k™)
(kg k™) (kg #&) (kg k™) (kg k™) (kg #&™)

1y 41.92 33.78 7.41 5.97 4.64 3.74 36.57 29.47 33.56 27.04 124.10
2 &/ 0.18 36.73 0.04 8.16 0.03 6.12 0.07 14.29 0.17 34.69 0.49
4 12 By 1.02 46.15 0.24 10.86 0.11 4.98 0.28 12.67 0.56 25.34 221
6 2B 2.31 43.50 0.48 9.04 0.36 6.78 1.04 19.59 1.12 21.09 5.31
8 2B 5.12 4491 0.90 7.89 0.86 7.54 1.78 15.61 2.74 24.04 11.40
12 2By 8.29 40.22 1.29 6.26 1.39 6.74 3.80 18.44 5.84 28.34 20.61
16 F  23.86 37.71 5.59 8.83 1.41 2.23 11.58 18.30 20.84 32.93 63.28
20 1£Fr 4345 52.67 8.29 10.05 2.20 2.67 11.47 13.90 17.09 20.72 82.50
26 1K 67.06 50.38 12.01 9.02 2.72 2.04 21.87 16.43 29.46 22.13 133.12
324K 11644 37.63 14.84 4.80 8.72 2.82 60.25 19.47 109.20 35.29 309.45
38 &/ 15145 24.72 30.39 4.96 28.63 4.67 253.53 41.39 148.58 24.25 612.58

322 BAKATHERRAETHMEX AR

ﬁ%uﬁﬁy:axb, y:a,ebr, y:ax+b, y:alnx+b$|]y=
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Table 12 Carbon storage regression equation of Cinnamomum camphora

[N o . T =) AR KRR Il U1 7 A R? F P
Y R 40 C=0.019 447620 0.602 9 57.693 6 0.000 2
AR i 90 C=0.064 2427 0.640 3 156.649 2 0.000 0
Ay B Kz 90 C,,=0.027 94173 0.648 8 162.575 9 0.000 0
Ay AL 90 C,=0.025 44>>! 0.408 8 60.850 4 0.000 2
ey i 90 Ci= 0.000 54*™3 0.511 4 92.107 2 0.000 0
GRitd AR 40 C=0.002 9424184 0.591 6 55.052'1 0.000 0
JokES el 40 C=0.011 8D*¥¢ 0.943 2 631.255 7 0.000 0
JioKES BT 90 C=0.053 8D**2 0.844 5 477973 1 0.000 0
Mg 4% Rz 90 = 0.010 6D*13 0.834 2 442779 6 0.000 0
Heg 4% A 90 C,= 1.17x 10°D**! 0.868 4 580.613 9 0.000 0
feg 4% e 90 Ci= 4.73x 10°D*=7 0.636 5 157.096 3 0.000 0
4% R AR 40 C=0.011 OD**3 0.844 9 206.952 5 0.000 0
DH 2R 40 C=0.001 6(DH)"**¢ 0910 5 386.460 4 0.000 0
DH T 90 C=0.005 8(D*H )1 09113 904.239 3 0.000 0
DH W Bz 90 Cy,= 0.002 1(D*H)*»° 0.871'5 596.904 5 0.000 0
D’H kL 90 Ci,= 5.93%x 10°(D*H )42 0.769 2 293.301 4 0.000 0
D’H i 90 C=0.000 4(DH )"%3 0.519 7 95.235 3 0.000 0
D’H R 40 C=0.001 2(D*H """ 0.819 9 173.028 7 0.000 0

ax’+ an"+ ax+ee + o G5 S PEERLHE ST R A% AR B RGBS AR IS L AR 2 DPH O Z A el D5 R, LR A
I H 4005 BACR B B R R Dy T AR 25 4% B M A R BB i R D R (3R 12) 0 BERERMT. RIS K
RGN y = o TR, 4l Wte. D°H SEREERIABEMRNE, S8 E WA R R BRI
Wiefifi i S AR 7 R AE 0.5 LUTR A, Hofth R* 976 0.5 DLk, FIFE 50 LUk, PYI/NTF 0.01, 438 XA K,
AR A HOR B

4 Bk 5t

JUARAER IR X S BN 0.509 6, A EE S BORERR SO, BT B READ . REAR 22 5
A, W R T A AR E R R R B R E T AR E . TR AR A B AR R
R, KRAZREEF, Lt SR, e S Risfas, THX2, KRR,
PR B RGP A AR B PR TS R R RE ), X 5 R 2B T 45— i TR
FARR A A A LU BIAR D, PR 6%, ZEAEMAE] 10%, Fril, MWSCHME, TTRZ
W, TSR A AR B S BRSBTS S AR TR 2 RS R SRR E R AR,
25 S AR WSS AR I Y AT RER L A TS AR AL, MRS IR TR, X5
BT AE R AR — B
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