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Restoring Ecosystem Carbon Sequestration Through Leg-
ume Species Afforestation: A Case Study for Karst De-
sertification Restoration

BAEEYT LR 4L, E O ELAZRALARR L, ARA EERS
WEN Yuan-guang', ZHANG Jian', YAN Li', ZHU Hong-guang', ZHOU Xiao-
guo', YOU Ye-ming',LU Zhi-cheng’

TP RFERER, TR RVEYRERPSHARRESLLRE, OET
Al KFEMERE, LT 100083)

(1. State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources,

530004;2. 4k

Forestry College of Guangxi University, Nanning, Guangxi, 530004, China; 2. Forestry College
of Beijing Forestry University, Beijing, 100083, China)

BEJHEOLEGEER A YR E A BT E S CNBRER PR ERHR ., (FRIUEZREY
TRE K Acrocarpus frazinifolius &% %EE Dalbergia odorifera YRS 3L P& AR 0 TR AR 204K 5 75 AR
HMC TR AR X & SRR B RIRE REMO T R RE IR ARKE LR HENEYE.
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Abstract : [Objective] Through afforestation of legume species; the effects of restoration on eco-
logical functions were evaluated in order to provide guidance for future restoration projects on
karst desertification lands. [ Methods) Three restoration forests ( Acrocarpus fraxinifolius,
Dalbergia odorifera pures,and the mixture of A. fraxinifolius and D. odorifera) and one exper-
imental control (natural recovery) were estimated. Their differences in biomass,carbon stocks
and carbon sequestration rate were evaluated,including above-ground and below-ground carbon
pools, forest floor litter, and woody and herbaceunce species. [Results] The biomass, carbon
stockssand carbon sequestration rate in the three
restoration types were significantly higher than
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that in the control sites (more than over 8
times) . but there were no significant differences
in biomass,carbon stocks,and carbon sequestra-
tion rate between the restoration types. Among
the three restoring models, the biomass, carbon
stocks,and carbon sequestration rate were high-
est in A. fraxinifolius pure forest, followed by
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the mixture of A. frazinifolius and D. odorifera , and lowest in D. odorifera pure {orest. [Con-

clusion)This study clearly demonstrated that active restoration can enhance ecosystem carbon

sequestration in the area of karst desertification.

Key words: legume,functional group,restoration, karst desertification, biomass carbon stock
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10 X b 7 0 K 4 O LA K AR ( Castanopsis fissa ) JHE
R E F#H (Cryptocarya concinna ). 9 Fi 1@
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Table 1 Stand factors and altitude in plots
25 Ttz S by
i i TR BE Average T
. f Density : Average
Types Species Plot Altitude(m) (o/hm?) diameter at height (m)
n/hm breast height(cm) cightim
ik Mg 1 285 1550 4.8 5.6
Pure plantation D. odorifera
2 275 1525 5.7 5.6
3 295 1750 4.3 4.7
A Mean 285 1608 4.9 5.3
Ak TR A 1 308 1300 7.1 7.1
Pure plantation A. fraxinifolius
2 300 1600 6.5 6.9
3 292 1350 7.3 8.6
3 Mean 300 11417 7.0 7.5
B3 TR A X W F 1 295 11225 6.2 6.6
Mixed plantation A. fraxinifolius X
D. odorifera 2 290 1475 5.5 6.7
3 280 1875 6.1 7.3
¥ Mean 288 1525 5.9 6.9
HE 1 285
Shrub
2 257
3 257
-3 Mean 266

FEREVE A BT L, R R R R I 5~7 B
KR ARE G 2 m X4 BT 8 A T BB AR i Y AR
YERRBEEISY, SR AR | 48R A0 AR T
EEYE, MWEANHSEYE R 500 g, W EE
WLLL S CHTEEE,LIMETYRE.

FHAWFREMERTHEEMSERYOEDE.
He ERBOBREFERN 2 mX2 m, EERREH
FiEY A 1 mX1 m, WG R B EY) 7% DI
odEH b HT BB 4 A PR, OB 4 B Al (25 500
g) o [ SE IS B E &K E,
1.2.3 4A¥HEHHHE

TEREARAYEINE M L, 5% R
(FFH RN W =a(D*H)" )XY & 2 FEAR LI
BRATIUE BT FEEEAE . TRASELEYEM
£2 FARMHEEEYEHEER

Table 2 Allometric equations of the organs in different trees

BEMGED,REE 2NEAYDEHREREBITERR
HAFTARENEYE.

BROT 0 R A AE BR RS AR v R A R A
AR, W =2 W, /an X 10000 HE KB G AT E
MEGP. W, ARFEFNENEYE, o IFEHE
B, AREFED .,

1.2.4 AMBEZTHEE

EHRMRESREREENHTR P, B L ¥ H
0.45 5 0.50 US) fF 48 Bl R0 7% 90 15 55 i R 5%
WEH., ETEBRRXEYHKTERSY . AR H
MY BRAE R 0. 50 MFEPRIT . A4 W Bk B 45 K
HF NPP=BC/a, & # NPP b A %1 E 5% %, BC
REYEK o JREE ORI ER,

W R Hip

5] 1375 72

Species Component Allometric equations R

(&3 D. odorifera #F Stem Wg = 0.0275 X (D?H)?! 0082 0. 9831
B Branches Wir = 0. 0020 X (D? H)1-3205 0.9396

it Leaves Wi = 0.0232 X (D?H)0-8149 0. 8057

AR Roots Wy = 0.0062 X (D2H)' 112 0. 9880

TRAK A, frazinifolius T+ Stem Ws = 0.0638 X (D? H)0-8225 0.9912
# & Branches Wyr = 0. 0012 X (D?H)0-9756 0.9301

- Leaves Wi = 0.0120 X (D?H)0.6649 0. 8638

R Roots Wg = 0.0185 X (D?F)0-81%3 0.9511
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