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FR AR AR ) FE LIPS T RASAE K
BRI IR I A, oA AP G, T L
WA AL AR KAR A PR Ak R 2 kit 38038 1 25 5
KA BIRGRS SRR OIS, ik, BEAHEE KR
AU R E AR iR g, I
2 N AR AR TR ER A 2009 4E 2 2 000 hm? & &2 5|
2017 4E49 1.3 5 hm®, JF4REE DI S R R
gegin. HAl, ARFTEN TG R E A
— SRR HIE T LIEEE R MEM & E
s R B s % BB T Siidhk, A
I, ASCUT PG pE P AR AR (9. 17,
25, 3744 ) FRIEZMONIFGRNT S, R FR1EHL
BEMZENNTTE, SRR BTS2 AN T A
BDARGHRS 8 WehfE . A5 Bk LI T
XFL AT, DR REMAE RS RS RS
eIhRe l AR S, G IR FRAZ MO HE R
TG FAA MR ) A 2500 35 S % e Dy RE AR L
G

1 #F % KA

WFFE XA T Ve PSS A p P B Ak .
FFE (107°1'~107°55' E, 24°42'~25°37' N ) Mkt
motm g, WELPRIL R E, R 2R
£ 500~1 000 m, A &L XA AU R A2 1L
WU, AR FEIERE 16.9°C, 4 FHfKE 1498 mm,

RIS HETEIR 950~1 020 m, TIEREER (BkE) Mib

TUA, WAERREERRER, HHERAUN I, 7Y
T2 80 cm L I, JEHEE)ZEE 18~25 cm.,

KA BEFAZMRBT AR ST B AR SR, 43
T4 A IEMRAT AR TR A, 2o LN s
JEAZ 7R, FPAE S 0.4 mx0.4 mx0.3 m,
5% 2 4F 3—4 H M B E R 1 AR SR (5
MR IFIE ) B, A% EER 2 500 #k-hm™
(BRITHE 2 mx2 m) o FEAZEMIGHT 3 FHHFZEH
BEREHIT IR EET, EHRES 9~ 10,
14~15, 19~20 53 Bl AT R, BIAEER B 2 5
28 25%. 20%. 30%, KR EAE T AT
JEAE .

2 R &

2.1 HMiFESHEEEMENE

211 HHRE O RIEE S OGS RS S
MM R, T 2018 4F 3—4 A 7e#h F {7
EMLAR . LML AR I B, A ElaEE 9. 17,
25, 37T AEAEFTEMAIINTE:, TERRIMIR TR
ARSI 3 AMFEHE, AR/ N A 600 m* (20 mx
30m) o

212 #4AKEE AR AR
I . M2, MORBE . B, sEiR A T~
o THAFINR RTINS R o A MU ARG
R 1,

K1 BEENIHREMER

Table 1 The plots information of T. flousiana plantations

N RO L B i Hehr e A YA HRPHRE MM
Stand age / Stand i Slope Slope / Average DBH/  Average height / Canopy Undergrowth
a density/(tree-hm ) P positions ©) cm m density cover degree/%
9 2100 1t NE rh Middle 28 11.86 9.38 0.87 325
17 1250 46 NE h Middle 31 19.83 16.21 0.83 45.7
25 850 A4 NE #iMiddle 30 26.31 18.17 0.72 52.0
37 680 JEN h Middle 32 34.76 22.40 0.65 60.8

213 FAREEHEMNZ R T ABEIRTIZMAH
IRRAY, TERRAMFER M BORE A MERE 3 #RF I ATT:
A, SR “Monsic 43 )2 VI H17% 743 510 Hh 14
IR B TR AT R B, MR AR
“CMAZHREL B A TR R A2 T L T i Y
[F] Fsf 422 T & BURE 5 R AR 45 2% B R i 500~ 600 g

i I SE G % 5 T 80°C MUAR TR UL, W E KM
T,

214 HERE. ERAERAZHELHENE T
BEASRE D Y 20 M LR BEE 2 mx2 m/NEETS 34,
A SR . AR R AR, SR
“PETTWORE EARZ | B JZ RV P J2 00
FihE, SRAEFERZ 500 g 4 [B152 5 % 5 T 80°C 4t
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FEHHET, I S KA B
215 FRFWEAZTMNE AR DN LR
BHSA Tmx] m IEJ B ARHES R e UG RS, e
TeMFLAEN | mm, & HRIBEERED 1Kk, #%
i P2ty N S | P B2 w1 Lo = i o == o
2.1.6 EEHSERE FERHEHLN, H S TEAEN
AR NI E S A BT, K R A 0~
20, 20~40. 40~60. 60~80 cm 4 PR, 1Ef
AN ZUAT NI A HEY) 500 g, IR IRl —FE PR TR
4 T ) — J2 W AR SR A A%, T IRl S
%I HARAT s RIS R R D SR AR JRUIR 30 o 445
2,
22 HEYMTEREEITERE
22,1 MM EEHET A FIHEARRETT
KZKME . RS FARZE . WIEWZER T/
R O A R 0 2 3K, SR e R AR e Ik A
B KRN G R R A Wy i s R
222 mAEMNE I E  AENELKLEHZ Y
Yy [, RS 45 FE SR AT 0.5 mm B,
522 QR IOFEE 1L 0.149 mm §i i+ 3ERE 5 4
SUBRAFI . AE AN SR S 7 5K FH E AR TR
PR IE-AM B e P,
223 BmAEEH AT E WRIERAZERE . #EAR
2 FUAR 2R Y A e B I A A
i, HEASRESEWZRNmE ., 1A
L1l
T4 20 43 B i et (- hm 2)=H 90 % 2045 A= 40
B (t hm )<Y 45 415 5 i (g-ke')/1 000
%+ 2w E thm =1 )2 B E (m)x HIEE
T (g-em)x 10 000(m*) <A HLAK 5 & (g-kg™')/1 000
K. 10000 S EF LAY m® £ .
R G (thm =T K 2 Bk 6
(thm )+ K J2 B i I (Chm 25 AR 2 B 6f

xr2

(thm )+ 7% W) 2 ik fiff 5 (¢ hm )+ 38 )2 ik il 1
(thm™)

Tr AR 24 A B A G B ik & (thma )=7F KR
EEMEE Y AEY R (Chm x4 48 Bk & &
(g'kg")/1000

Ao B AR I 4 4R34, HoA
B MR
2.3 HIEAESSH

iz 1] Excel 2013 #4784 i B H LRI H3, R
FH SPSS 22.0 FR A4 X 45 4 % By BE 75 A2 N T AMOR [F]
5 KE) J22 UK i i e S RSO 1) 1) 25 S AT B R
Z5rHr (ANOVA) , [AEF#E4T Duncan Z 8 LA

3 ERE50H

ARFERHMEREZMRAREHERHRS E
MR 20E M AN AR T AL TR &R
471.6~483.0 g-kg ', Hek S EA AL A 25, 37,
17, 94 SRR B S m L+
e, YR, TAHERR, Bk, Mo
HAbSEWZER R (£3) , AR, BHAZE. A
EYER SR N 446.9~461.3, 387.0~412.5,
410.5~438.2 g-kg o HH[FIMRUE T VK 45 45 44 )2 U
Wik & B TR S e, HIREEARZ, HAZ
WA, BN BEAEY) A = B s SR A e
AR I ) AR Al

ANTRIAERE B BE TS A2 bR 80 & A ) I A0 A7 L
o L - R B R I W R R AR (R 3)
Hp, 0~20cm 2R EEHES THELE,
ELAF 208 4 2 [ B 5 2k 1) 2 5 Bl 8 % 88 34 o i
BN FE—E)ET, YL AR, FR
BEAKES S g K, Hrb, 0~20. 20~40. 40~
60 cm )2, 37 4EA S 9 AEAE R A A 25 5 i
(P<0.05) .

3.1

FERRELERERSE

Table 2 Carbon content in various organs of T. flousiana at different ages

gkg'

i Stand age/a i Leaf ks Branch T Bz Bark T4 Stem AR Root P Average
9 425.3+12.5b 489.6+18.2 a 492.5+104 a 478.0+7.5 ab 472.8+18.7 ab 471.6+£27.1
17 430.8+15.3 b 486.4+20.4 a 497.6t13.6 a 480.5+£10.9 ab 482.7+16.0 ab 475.6+£25.9
25 452.7£8.5 b 492.0+15.7 ab 507.2+18.2 a 486.6+£12.4 ab 476.4£17.1 ab 483.0+£20.3
37 436.2+11.8b 4873162 a 495.8+15.0 a 482.7+9.4 ab 480.5+14.7 ab 476.5+£23.3

T RPN T EAREE . FATAREDNE TRERORZ 57 1025 (P<0.05), R [F(3R4. 5).

Note: Data in the table as mean+standard deviation, the same below. Different lowercase letters in the same lines showed significant difference (P < 0.05).

The same below(Table 4. 5).
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Table 3

EWEAR EXRAEMENLTERKEE

Carbon contents in Shrub, herb litter and soil layers of T. flousiana plantation at different ages gkg’!
i AR Bk A /2 Soil layer/ cm
Stand age/a Shrub layer Herb layer Litter layer 0~20 20~40 40~60 60~80
9 453.6+15.0a 395.849.4 a 410.5£159 a 37.16£2.85b 19.30+1.84 b 7.45+0.52 b 5.72+0.40 a
17 446.9+10.7 a 412.5¢125a 438.2+48.7 a 38.27+2.18 b 19.85+£2.01 b 7.86+0.38 ab 6.08+0.29 a
25 450.9+£8.6 a 387.0+13.0 a 420.8£13.6 a 41.37+3.41 ab 21.2441.73 ab 8.42+0.58 ab 6.14+0.34 a
37 461.3+12.8 a 408.9+7.5a 415.6t11.8 a 45.79+3.34 a 23.74+2.67 a 8.65+0.43 a 6.42+0.38 a

1 ARG BRI AR R 453 B 2 AN R AR () 22 53 2.2 (P<0.05)

Note: Different lowercase letters indicate the significant difference between different stand ages in the same component (soil layer) (P<0.05).

32 AEERMBERECVHRESEGEHRMEERE
HE
hMFE4EH: 9. 17, 25, 37 F£EFTEME

B ARG AE R 4> B R 18039, 223.24, 254.65,
314.59 t-hm™, BEAREEHE I W E K (P<0.05)

TRARZERFTIEMAES RGN FEZA R, 9.
17. 25. 37 FAERARAKUCH 36.34, 75.28. 97.56.
146.92 t-hm™2, 73l (5 A= 45 R Ge e fitg #2119 20.15%
33.72%. 38.31%. 46.70%; Forf, T oRAE K
W T AR E R A Y 47.14% . 57.51%. 62.93%.
69.89%; M Bk fiff 54K UK 5 22.01%. 18.53%.

11.82%~14.64%. 2.93%~11.64%. 4.17%~4.57%.
9. 17. 25. 37 fFAEFRAZMRUE L 2 A it w530l
$70.66. 1.47. 223, 2.60 t-hm >, FEFKIEHG T
K, R GHAERMHEE (2 1) MW E
B ULIAARA AR BE B R e B R A K, TR
52 ) ) E R 2 ik AR LR VR 2 R
T 092, 2.07, 2,96, 4.43 thm?2, Bk
PG, BT AZ MR A K S R TRV ik
AR £52 (0~80 cm ) BRfitR 5N
14247, 144.42 . 151.90. 160.64thm2, Sl ESR
Gi Wit 1Y 78.98% . 64.69%. 59.69%. 51.06%;

iz L ey, A 3
15.59%. 9.96%; PR . MIIFFIT R aRfE AR AR B B b St 1 34 B A J2 R T s U
F4 FEHBECHRESRAREERLHE
Table 4 Carbon storage and spatial distribution of T. flousiana plantation ecosystem at different ages t-hm™2
% Stand age/a
JZIK Layer 4H %) Component
9 17 25 37

B Leaf 4.23+0.29 b 4.45+0.29 b 531£0.26 a 4.31£0.49 b
4% Branch 8.00+0.51 b 13.95£0.24 a 15.21£0.89 a 14.62+1.11 a
T B Bark 1.66+0.18 ¢ 3.35£0.22 b 4.15+0.20 b 6.13+0.06 a

T+ ARJZE Arbor
F#4 Stem 17.13£0.99 d 43.29+1.66 ¢ 61.39+1.62 b 102.68+8.76 a
AR Root 5.32+0.55a 10.24£0.37 b 11.51£0.87 b 19.18+1.69 ¢
/Nt Sub-total 36.34+1.96 d 75.28+1.50 ¢ 97.56+3.43 b 146.92+10.29 a

WEARJZ Shrub layer 0.41£0.10 d 1.05£0.14 ¢ 1.70£0.16 b 1.97+0.17 a

A2 Herb layer 0.25+0.06 d 0.42+0.05 ¢ 0.53+0.11 b 0.63+0.09 a

JA7EY))Z Litter layer 0.92+0.07 d 2.07+0.15 ¢ 2.96+0.12 b 443+023 a
0~20 69.48+2.81 b 69.77+4.01 ab 73.1143.07 ab 78.03+2.44 a
20~40 39.04+1.84 b 39.48+1.23 ab 42.07+3.41 ab 45444142 a

i%%@% 40~60 18.83+0.61 a 19.24+0.53 a 20.47+0.66 a 20.85+1.26 a

Soil layer/cm
60~80 15.12+0.46 a 15.93+0.56 a 16.25+0.54 a 16.33+0.56 a
/Nt Sum 142.47+2.34 b 144.42+4.10 ab 151.90+6.10 ab 160.64+2.17 a

&1t Total 180.39+2.40 d 223.24+5.38 ¢ 254.65+7.92 b 314.59+11.02 a
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Hp, 0~20 ecm*t 2wt s T Al 1 )=,
HEEIRAE R 1) 48.13%~48.77%.
33 ARAEHMEBERZEZHRESERENGEE
APV [ B i S B T AR D RE AR SS , J A
B ARMAES RGN E CO, & E ZHE R
M ST, 9, 17, 25, 37 A FAZMAE G [E ik
oM 542, 715, 732, 7.03 thm>a', H
e, 17, 25, 37T ZER AR E (P>0.05) ,

it

x5

H¥YBEET 944 (P<0.05) . AEAERHBTF
A2 AF G [ ik AR IR 4.62. 528, 5.02. 4.95
thm>-a™, 200 5 K 43 4 i [ B i Y 85.24% .
73.85%. 68.58%. 70.41%., &#EH, THAES
it i R, USRI . B RIRIAR T R i
AN o AR VR i [ A 4 0 O 0.80, 1.87. 2.30,
2.08 thm>a™', 439k 14.76%. 26.15%. 31.42%.
29.59%.,

TERE TS EERE

Table 5 Annual carbon sequestration of T. flousiana plantation at different ages

AN [FI RIS 415 8] % B Annual carbon sequestration of different ages /(t-hm *-a™")

2043 Component

9 17 25 37
P Leaf 1.06+0.07 b 1.1120.07 b 1.33£0.06 a 1.08£0.12 b
B Branch 0.89+0.06 a 0.82+0.01 a 0.60+0.04 b 0.40+0.03 ¢
F¥ A Arbor 44 Stem 1.90£0.11 b 2.55+0.10 a 2.46+0.06 a 2.78+0.24 a
T % Bark 0.18+0.02 b 0.20+0.01 a 0.17+0.01 b 0.17+0.00 b
R4 Root 0.59+0.06 a 0.60+0.02 a 0.46+0.03 b 0.52:£0.05 ab
AEAYEY) Annual litter 0.80+0.05 ¢ 1.87+0.12 b 2.30+0.12 a 2.08+0.09 ab
it Total 5.42£0.33 b 7.15£0.27 a 7.3240.18 a 7.03£0.35 a
4 i FEPEIL 9. 17, 25, 37 ARERASMEL REGeM:

FRMR fifh B8 119 R /N B e T HL A i R il AR
¥, BHET, EWNIMIFIE TR T AR i TR
K 500 g-kg ! B 450 g-kg ! AR A R B TAG
RPN AR, ORRIMRES TS AL Yk R
471.6~483.0 g-kg™', 5 AH A S AH I DX 34 VG L Pg
FME ( Betula alnoides Buch.-Ham. ex D. Don ) 1
W (466.7 g'kg™) P TV R TR [ ARG
A ( Acacia mangium Willd. ) ~F Y5 ik & &
(478.8~482.0 g'kg') P, Elias %P X} 32 4~k
AR FRBR & B (444.0~494.5 g-kg') o EE R
HA -5, MFmEA M AR LT BEZA
RIS (493.0~519.9 grkg™') B FIAE A I
B B DR & B B Bk & i (496.9~
525.9 g-kg ') B, SRR K i 220 S R
WUIMIE, TRz MR ol A K B B S s, AT
T, BRI TAZ T B IATE 450~500 gkg!
[E], (AARFEMASZ 2R, Fik, R L
W REOHIT R FAF R B BEFS A PR A i, ]
REP A AN SR A RAMAE S R G RmAE =, AT
FEEE R 2

fifE o 180.39, 223.24., 254.65. 314.59 t-hm 2,
Hor, Ir K2 ki & 70 0l 5 20.15%. 33.72%.
38.31%. 46.70%. AN[RIMRIE T A JZ B fids & 1 1]
15 A R S AH RIS 19 ) PG A AL AARE 4t a
B B EAAARED, Hird, 17, 25, 37 4%
AR 2 i i A0 v T BRI R 2 i A £ 4K
V- (57.07 thm>) B9 Je [ HGHT | 7RG B AR
WfEitt (63.17 thm™>) , RUZHXFTAZREAH
b AR AR R K B AE T T, I AR B 2 0k
fitt B BEAREE S L E R (P<0.05) , BHIARIE
ERMBERERRZRERMERENFEE S
Ko B TARAZ A, FoH A i | 7T 3k 50~
100 4EP, [RIt,  BIAE S AZ pRObRiS 35 21 37 4R 2
Htmht AR ORI B A

PEAGE , VR T A SRR T R A A
B L EEANAR A SR A it P B AR IS B INTITRG R, K%
B DL TR AR T SR i 1ot MRS 3 0 2 S /b
RO RS f o A Bt |t A AW i
TR A2 ARR A S i fih et DU) B AR i 39 fim 22 B0 1S S 1
hJE TR AL, AREFFEH, 4 MR



555 3]

W, A BEPAETRAZ N TR [RARRR B Be Y [ B D) fiE 111

T IERAE R (142.47~160.64 thm?) , Y& T3
I RARRT- 34 - etk ffi i (109.1 tthm ™) FIATAK
T A (107.1 thm™) B¥, FE280 H ik
WG IR B AR R H, ULEAAFSE X ARbR 1 18
TEFEDIRERCR s AR AZMAE K, A
YT & BV Z) 3 i W) i RS2 400 VB
F, L TERFIAR S 5 R BR A ) A AR
ML RECRIAR R, 38 i A S AV T DA T i
TaERRAG R S — i, RIERARKIE, WRRZME
FHE A, 38 A R T AR 9 430 RN TR 2R 1) it
BT BMERAE . L, FSAMREA KR AT L
R E IR AR R, R AR A 7 i 1 48
fc T P IR

SRR, VIPEE L 7. 16, 25, 3444
FEARMITAR)Z A [ R 53 08 2,14, 4.65. 3.77.
278 thm>-a P JUPUREE 8. 14, 23, 384F/4E
I B AR T R 2 4 1 1 il 43 51 1,99, 3.85.
4.09. 2.60 thm2-a '™, PuJI|Eg# 15, 27. 39 4F
Ay BRI A2 A [ e it 40 0l o 4.25. 5.03.
3.17 thm>a ', ABF5E, 9, 17, 25, 37 4F4&
T MR [ Bl 253 53 Ry 5.42., 7.15. 7.32, 7.03
thm™ a™', FHrv, 5 AKJZ G [ kit o 5 ok
4.62. 528, 5.02. 4.95 thm?>-a"', A[FEFK#E 2]
ZRARE, HZ2E0ET LR RSO TS 12
RN AR, FTIL, BF5E X T AL MG A= 4 A
B, FEikaEI. BEMERSETD, RRGEL
W R EE AR, (HHAR AR BRI R M 25 2
TR B b, HE 37 MR E
WA SRR, Rl 7R H S AR R B
w0,

MET, FEN TG G248 RSB = 54
ok s e AR BERE -, i v T ) R I A%
25, TN AN TAHARZE HARGE i) —F Rl B
Ko VERX —2 BRI IE B, MR A7 %
&L TN h A B A K HOR PO A R AR 2 N
Mo B, WA SS R R Rl
58 (ausGmhat . ARG e R HAR ka3 )
FLRG TR, FoAZEAETIILHIX 3 KRN
( MO 1R =26 em ) DEAT FIRE B ARIC AT
MR A F

5 i
(1) FEPHLRFIAE R B B TR 25 R G

fit i A 180.39~314.59 thm2, i, FRARZMAE
BN 36.34~146.92 thm 2, 5EA KRG MR E M
20.15%~46.70%; HEWZ . AL IEYIZ 535000
0.66~2.60 . 0.92~4.43 thm?, ZM9 5 ER RS0
Y 0.36%~0.88% . 0.51%~1.43%; + 3528
it H 142.47~160.64 thm™, 4 RSl a
1Y 51.06%~78.98%.

(2) FEVGICASTRIAE % W B TS A2 PR v [ e i
SN 5.42~7.32 thm>-a™', BEARIEHE N2 ek K
(9~254FA4 ) JGZ#18 TR (25~374F4E) myk
B, SEAMDREMNATARMLL, FSEMIERARK
HORP B R S TR, BB ER
FBRINEE. R, FeR:pqdui X KN R BRA K
RE T, B B FHEE AR WR TR AR 55
(2 HAR N TARN R 28 A

S
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Carbon Sequestration of Different Aged Taiwania flousiana
Plantations in Northwestern Guangxi

XIE Min-yang', HE Bin', DAI Jun*, HUANG Zhen-ge', ZHOU Gang', ZHANG Ri-shi'

(1. Guangxi Key Laboratory of Forest Ecology and Conservation, Forestry College, Guangxi University, Nanning 530004,
Guangxi, China; 2. Guangxi State-owned Weidu Forest Farm, Laibin 546000, Guangxi, China)

Abstract: [Objective] To study the carbon sequestration and its change during the growth of the Taiwania flousi-
ana plantations, and to provide reference for rational assessment of its ecological benefits. [Method] Taking 7. fi-
ousiana plantations at Nandan Forest Farm, Northwestern of Guangxi, as the research samples, the carbon content,
carbon storage, annual carbon sequestration and distribution characteristics of 7. flousiana plantation at four stand
ages (9-, 17-, 25- and 37-years-old) were studied by field investigation and laboratory analysis. [Result] (1) The car-
bon content in different organs of 7. flousiana ranged from 425.3 g-kg™' to 507.2 g-kg'. The content of shrub, herb,
litter layers ranged from 446.9 g-kg ' to 461.3 g-kg ', from 387.0 g-kg™' to 412.5 g-kg', and from 410.5 g-'kg ' to
438.2 g-kg !, respectively. The carbon content of soil layer (0—80 cm) ranged from 5.72 g-kg ' to 45.79 g-kg !, which
increased with stand age but decreased with the soil depth. (2) The total carbon storage in the 9-, 17-, 25- and 37-
year-old T. flousiana plantations were 180.39, 223.24, 254.65 and 314.59 t-hm 2, respectively, of which the arbor
layer accounted for 20.15%, 33.72%, 38.31% and 46.70%, the shrub layer for 0.37%, 0.66%, 0.88% and 0.84%, the
litter layer for 0.51%, 0.93%, 1.17% and 1.41%, and the soil layer for 78.98%, 64.69%, 59.69% and 51.06%, respect-
ively. (3) Annual carbon sequestrations of 7. flousiana plantations with the four age classes were up to 5.42, 7.15,
7.32 and 7.03 t-hm *-a”", respectively, of which the arbor layer accounted for 85.24%, 73.85%, 70.41% and 68.58%,
and the annual litter accounted for 14.76%,26.15%, 31.42% and 29.59%, respectively. [Conclusion] The carbon
storage of 7. flousiana plantation in Northwest Guangxi obviously varies with growth, and has huge carbon storage
potential. This study can be used as reference for the forest management aiming at carbon sequestration in northwest-
ern Guangxi.

Keywords: Taiwania flousiana plantation; stand age class; carbon storage; carbon distribution; Northwestern

Guangxi
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