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canyon karst region, Southwestern of China. The results showed that; 1) The carbon storage of vegetation in the 6
ecosystems were ordered from large to little as; RGL(121.53) >CSL(116.76) >GC(54.14) >CD(36.05) >ST=HD(0. 00)
10°kgC/hm’, and carbon storage of tree layer in RGL and CSL, herbaceous layer in CD and shrub layer in GC dominated
the total vegetation, respectively. 2) The carbon storage of ground cover: CSL(18.34) > GC(5.82) > RGL(3.96) > CD
(0.47) > ST=HD(0.00) 10’ kg C/hm’, only contributed 0% — 4.9% to the total carbon storage of the ecosystems. 3)
Soil carbon content was in the sequence of CSL (44.11)>RGL (29.39) >GC (21.50) >CD (19.81) >ST (17.56) >HD
(16.70) g C/kg, and soil carbon storage was CD (153.12)>CSL (126.11)>ST (112.26) >HD (115.31) >RGL (65.04)
>GC (52.69) 10°kgC/hm’. Both of soil carbon content and storage decreased significantly with soil depth, and had a good
linear relationship with soil depth. 4) Carbon storage of the whole ecosystems was CSL(261.21) > RGL(190.53) > CD
(189.64) > HD(115.31) > GC(112.65) > ST(112.26) 10’kgC/hm’, and the carbon pattern in RGL was plant > soil ,
opposite the CSL, but they were aboveground > underground, that in GC was plant = soil and underground > aboveground,
that in ST, HD and CD was soil > plant and underground > aboveground. Therefore, carbon sequestration potential in the
canyon karst region of southwestern of China is large, reducing disturbance, fit measures of returning Paddy field to forest or

grass, and reasonable management countermeasures would be the key to promote quickly vegetation recovery and ecology

reconstruction and increase carbon storage in the region.
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Table 1 General characteristic of the studied ecosystems

W R 47903

25 [T

P HAF Rl S

E%(:“\j:i Slope gfff Soil depth Mean DBH Mean age Mean height ffvlii
7 (°) /em /em /a /m
ST 0 AR+ 453 — — —
HD 8 FRUVEY/ 49.0 — — —
CD 2 FRuUrEY/ 53.9 — 2 0.2 0.95
GC 17 (FRUNEy/ 18.9 0.6 3 1.3 0.75
RGL 22 A K+ 19.2 10.6 12 7.0 0.5
CSL 25 FRuNEy/ 30.0 9.72 20 7.8 0.7

ST 7K [l Paddy field; HD: 53 Dry land; CD: B3 GC. shrubber; GC: J# B GC. shrubbery; RGL: A T.#K artificial forest; CSL; ¥ A= #k;

Secondary forest
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Table 2 Regression models of biomass for tree layer

s Types WA Fitting equation AR EL R F% 22575 Hl Sum of squared residuals
N TAHK Artificial forest Y=0.261D*475 0.967** 0.291
WA HK Secondary forest Y=0.179D*3% 0.945** 1.820

* % P<0.01
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Table 3 Carbon Storage of vegetation in different layers in the 4 ecosystems

T*ARJZE Tree layer/

ARG (10%kg C/hm?) (10°%kg C/hm?)

HEARJZ Shrub layer/

HAZE Herb layer/

43 Total (10°kg C/hm?
(10°kg C/hm?) AT Total (10°kg C/hm®)

Ecosystems 35 464y R /MF
Aboveground ~ Root Total

Ho bR Ui

Aboveground  Root

/N Hi R4 i N2
Total

Hb bR i /Nt

Aboveground  Root Total Aboveground  Root Total

CDh 21.59Aa  14.46Aa 36.05Aa  21.59Dd  14.46Bb 36.05Dd
GC 28.93Aa  18.52Aa 47.45Aa 4.44Bb 2.25Bb  6.69Bb 33.37Cc  20.77Bb 54.14Cc

RGL 88.58Bb  24.88Aa 113.46Aa 1.73Cc 0.42Cc  2.15Cc 4.25Bb 1.67Bb 5.92b 94.56Aa  26.97Aa 121.53Aa
CSL 94.99Aa 7.82Bb 102.81Bb 5.64Bb 3.61Bb 9.22Bb 3.17Bb 1.53Bb  4.70b 103.80Bb ~ 12.96Bb 116.76Bb

[RISIARIRE FHOR 22574 B35 (P<0.01) R R/NG TR IR 25 83 (P<0.05)
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6 FiAEA RS, A MR LB A e I i B K
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CD AT B3 BE A - 2%, RGL A GC T R ) 3 2 He
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78.85% .34.37% .62.93% H1 79.37% , ft )5 — 2 N
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Table 4 Soil organic carbon (SOC) Storage and its allocation in the 6 ecosystems

" it e LA P
A R R T o i b S S &
. SOC content/ SOC Storage/ Average SOC SOC Storage/
Ecosystems Soil layer 3 ) 3 N
(g C/kg) (10°kg C/hm*) content/ (g C/kg) (10°kg C/hm*)
ST 1 29.42Aa 35.54Aa 17.56¢ 112.26Bb
Il 21.28Bb 29.55Bb
Il| 14.94Cc 22.39Cc
v 11.50Dd 24.39Ce
AY 10.68Ee 0.35Dd
HD I 23.98Aa 30.17Aa 16.70¢ 115.31Bb
I 19.61Bb 25.54Aa
I 14.50Cc 24.06Aa
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R R e {7d8e s Ty R
Feosysterms Soil layer SOC content/ SOC Storage/ Average SOC SOC Storage/

(g C/kg) (10%°kg C/hm?) content/ (g C/kg) (10°kg C/hm?)

v 15.00Dd 29.83Aa
v 10.40Ee 5.70Bb

CDh I 25.34Aa 36.97a 19.81c 153.12Aa
| 25.17Bb 34.85a
I 19.98Cc 28.22b
v 15.85Dd 40.89Aa
A% 12.72Ee 17.15¢

GC I 33.90Aa 36.23Aa 21.50c 52.69Cc
| 18.96Bb 16.23Bb
I 11.65Cc 0.23Cc

RGL I 43.43Aa 46.85Aa 29.39Bb 65.04Cc
I 37.97Bb 17.10Bb
I 27.33Cc 1.01Cec
v 8.82Dd 0.08Cc

CSL 1 48.57Aa 52.46Aa 44.11Aa 126.11Bb
I 45.22Bb 50.30Aa
Iir 38.55Cc 23.35Bb

2.4 NS RGN AT B Ak 5

6 Fh A 25 Z2 40 1 BB T 28 /NI Ry CSL >
RGL>CD>HD>GC>ST, CSL BRI & d5e iy , B i 2
F RGL,RGL # B3 & T CD,CD W B & & T GC.
HD ST,GC . HD ST [ ZRAEEH (£ 5), F—4
ARG 2 1 43 A5 b SR /N [R], CSL B IF #2119 43 A
¥ ok -4 > AHY) > HiBk W), RGL BRIt ) 3 A7 A%

JU A > 5 > b e Lo > 3R R
433 GC (A FN T e it o 22 S AR/ FEAF- A B
B AR TS B8 7/ G (O N 386 = = B o
CD BB 5 SRRy - 3B >HE ) > b gy T 3840
>HiEFRS) s HD A ST i A ik i F #5843 20 H, Jotl
YA B ) ik it i, A B AR I 43 0 S 115, 31 %
10° kgC/hm* il 112.26 x10° kgC/hm’

RS 6 MESRERHHRAE
Table 5 Carbon allocation in different layers in the 6 ecosystems
L7 ik ) B ARy RS
. Plant Ground cover Soil Aboveground Underground .
KAl By . o e oy ait
Types Bl i BRI A BRI A Bl i BRI Total
Carbon storage/ % Carbon storage/ % Carbon storage/ % Carbon storage/ % Carbon storage/ %
(10°%kg C/hm?) (10%kg C/hm?) (10°%kg C/hm?) (10°%kg C/hm?) (10%kg C/hm?)
ST 0.00 0.00 0.00 0.00 112.26Bb 100.00 0.00 0.00 112.26Dd 100.00 112.26Dd
HD 0.00 0.00 0.00 0.00 115.31b 100.00 0.00 0.00 115.31Dd 100.00 115.31Dd
CcDh 36.05Dd 19.01 0.47Cc 0.25 153.12Bb 80.74 22.06Dd 11.63 167.58Cc 88.37 189.64Cc
GC 54.14Cc 48.06 5.82Bb 5.17 52.69Cc 46.77 39.19Cc 34.79 73.46Dd 65.21 112.65Dd
RGL 121.53Bb 63.79 3.96Bb 2.07 65.04Bb 33.14 98.52Bb 51.71 92.01Bb 48.29 190.53Bb
CSL 116.76Aa 44.70 18.34Aa 7.02 126.11Aa 48.28 122.14Aa 46.76 139.07Aa 53.24 261.21Aa

B LA S S S AT b L A 5 T, T A BB U £ B AR R T H B0 £ 10°kg €/

3 Fit5iTie

3.1 MR
VU RE TR A ) LE X R 8 iz AL A X, R

- HAS R X, VRS AR b X 22 L TR
AR Ry SIS e B0 R 2 e I ] TR SRR 2 05
FRPERS R X R AL B AR E R R N RS
RYRAE . (HAZHBRN S ) 5 ZU A 5Tz 2l e i
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Z W H AR AN BRTRER AV T ok K SC e 2544
W I DA R G A e ) LA g A M i SR R A 2R
ERRWIRE S LR G ), AR S R GRS E BT
Pefig =M A A TS Bk | R
A GEIN N TTRR AR R AR RS 25 Bl Al 4 S [
A B A S RGE BRI G, WAy AUE ST R
DX 1% B R, TR ™ 8, TR A 7% i IR RS
T B B 1N 36.05%10°—121.53%10°kg C/hm?, H
KNI A RGL>CSL>GC>CD , 22 S5tk 3%, ] X 3,
I ST ARl 0 PN 3 b K A TR A S &R Ge AR L
(5.02x10°—136.17x 10 kg C/hm*) , {0V A AR ) i

PIoRI B =ik 116.76x10° kg C/hm?, it 2 T 16 AT
AR b B AR MRORI 2T 3 Y I REAR | T R AL T
I YRS AR ST (R 6) , AR RGBS
JEIR BRI B BTRRAS [R], AR ARORITC AR 28 70 K
JE BRI B 7 A R H 300 Ry S I 1Y 93.36%
1 88.05% , E P THE A S22 B I £ TR /57 35 87.64%
B b Y FOAS 2 B I DT R 100% , [A]— 2RO
FAES RGuRR I AR, TR AR 2N TR 3% =
TRAEM #EAR)ZE J GC>CSL>RGL, 22 54k i 25 4
A2 H A 2 T A TR IRAEAR

R6 ARESRHERB T EHHEBTSLE

Table 6 The comparison of carbon storage in soil and vegetation in different ecosystems

+ 3% Soil carbon/ BRI

. . LRI Lo e BRI it \
AR b P (10°kg C/hm"~) Vegetation SCHK
Forest ¢ Sit Soil thickness/ 0 e bon st y Ref

ores ypes 1tes 3 ” E B L:% carbon storage, eterences

10°kg C/hm
( . ) Content Storage (10°kg C/hm?)
Ut 28 TR Vi £ )
SR . BN A e B 30 44.11 126.11 229.61
Secondary forest in Canyon type
W DA b YR A b
econdary forest in Cluster-peak- | X VT H . . .
Secondary forest in Cl k J7 P X ERIT A 60 33.29 121.43 60.19 [26]
depression Region
ke

NG . PNl = T v =S 60 22.64 165.89 73.74 [27]
Bemla platyphlla plantation
H I Ay ke Ak

vergreen broad-leaved forests in W rE A = A . 7 .
E broad-leaved f R A 2R A 60 20.08 65.73 110.98 [28]

mid-subtropical

32 HHEAHLKR

VG T e 7 PR $0p I 2 S BT i 10 2 XL 5
BRI AR A REA R T A i BT AR,
B BRE” AR, RIS T 54 B3 i XAk
AR S & & R >, A MLk & &l
16.70x10°—44.11x10°kg C/hm” , it 1 T[] 4 £ 4 [X.
ZIHE IR AR B, S R R ik 44.11x10°kg C/
hm? | 376 25 [ 246 58 1l [X 2138 b 1) 1 ME AR R 25 R F v
P ] YR S PR T B v 7 () 05 5 e X 0 DAY il Ay
Kt AR (R 6) IR B WA T W] 4
Hi DX 27358 1 B MR AR, (ELZE 135 T ) 26 38 X 06 A 32
YR AR RN B RNV iR R SR, AN RIAER RS
- S B RN it e R/ INAS R Bl B A /NI
4 CSL>RGL >GC>CD>ST>HD, i it & (4 /M IitF

4 CD>CSL>HD>ST>RGL>GC , H. 38k & 2 S ikt
SR BEGR R (38 i 2 RS, BRI E S
HEREE (J2) AP R, LR & 7 R
JEHEITE 0.891 5 0.960 Z [H] ; +- 3R R* 1935 FEl7E
0.823 5 0.955 Z[a](Y=aX+b, 2 H ¥V Ky HHEmR & &
R X N EHEEW o T b MG S R T),
HEH—ERZRMEY 2, AL R, 27
PN RARFE S I R IR Z AR ZE W B 2 T 5 2,
P& P3G T AR 2R 0 3 B A R g AR ] B
50 ) e A% 2 R A A LR L al L N R
b R e R T 4 2 R R R A B s
FER R PR b A 5 4498 A - e fb i I
NATHERFH K,
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Table 7 Relationships between soil carbon content (SOC) , soil carbon storage and soil depth
EERG A . ST i .
Ecosystems SOC content/ (g C/kg) Carbon storage/ ( 10°kg C/hm?)
ST Y=31.742-4.726X 0.910 Y=39.556-5.164X 0.947
HD Y=26.225-3.175X 0.927 Y=32.652-3.116X 0.955
CD Y=30.180-3.456X 0.953 Y=42.912-5.000X 0.903
GC Y=36.198-6.914X 0.891 Y=36.806-6.652X 0.823
RGL Y=56.569-10.729X 0.960 Y=60.433-10.881X 0.937
CSL Y=53.857-5.043X 0.943 Y=59.243-5.263X 0.869
3.3 RO Ak R e RS B DA PR AL ST A2 A SR ASdls
ez U i AE 6 M AR R G B eI ABIEFERI A e BRI AT T 30 A 25 2R G I A

112.26—261.21x10° kg C/hm? , Hi R /NI A CSL>
RGL>CD>HD>GC>ST, H 7% K& &5 12 B 5= IR
A AREY BBRIE i A 261.21x10° kg C/hm’, & T[]
IX a0 TR Ml YR A MORITZT 8 b % AR
LR A i [ IR SS AR (E IR T 2035 E AT IR VIS
K (618.86x10° kg C/hm?) FIEE R A2 (729.92%
10° kg C/hm?) "0 ST A= 25 22 Go Wik it o 119 43 A A%
JRIANTA], LBk 4 1) Tk B A%, AR 0.25x10°—4.90 %
10° kg C/hm* , YA MR TARBIRR I 2 A KT
3 B OR TR FE NG W AN A SR I A
o1, R T b o R K Y R R T
S7/0% 1N NN W

ARMFFT AR VIR T M Bk )2 (0 e IE i, 95 e 3]
ANFEEYZ A E AR R HE A M 3] 4
A IS ki | C JREE REiR A5 AE ik
85 AUA SO ) 2« Fe— I AR R &
Bl H R /NIUF R CSL>RGL>CD>GC>HD>ST,
o YRR 38R 5 B AR R, N 44011 g C/kg T
N TARB A I i 5 e, 0 121.53%10° kg C/hm?;
I HA R RGE LRI 5 5 1 ek & = ¥ DL
WEZAA RFRLECR, b b ARG
T K Bt o D T R A AR A B, SRS RS
B Bl AP AR OR 25 5, B2 IR SR AP BR ), & AR A
ARG ITU ) ST PR - (AR R AT ) A SRR
O3 R (AR 4R 8 ) A7 7R BR 22 53, (145 SR AT L
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AU A AR F M 1 A 25 RGeS 48, sk /D
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T IARIR, AN 7K FH 52 ) B — A 5 5247 ) 4
PRI R Of — 4F DU B0 18 & LA 2R K 0l
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