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Abstract: The karst region in southwest China is the world’s largest geology-controlled eco-environment. This area’s basic
characteristics include: the shortage of soil resources; low vegetation cover and highly diverse microhabitats. The historical
influence of human direct/indirect disturbances has negatively affected the karst forest causing different degrees of
degradation. This has resulted in the forest forming coexisting communities at different stages or forms reflecting different
successional stages. Therefore, vegetation restoration/reconstruction and the comprehensive control of karst rock
desertification has rapidly developed in this region of southwest China. However, the role of karst ecosystems in the global
carbon-cycle under different vegetation types remains unclear. The quantification of karst areas for carbon storage and

distribution is important in studies on karst carbon cycling. To quantify carbon storage in karst areas we used plot inventory,
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harvest methods and an allometric approach to measure carbon density and allocation at four different vegetation types
including grasslands, shrublands, secondary and primary (climax community ) forests located in depressions between karst
hills. In addition, we investigated the effect of different parameters such as soil physicochemical properties and biological
characteristics on soil carbon. The results showed that the total carbon storage in grasslands, shrublands, secondary and
primary forest were 133.84, 160.79, 179.08 and 261.24 Mg C/hm’, respectively, with the vegetation developing into a
higher stage. The storage of carbon in vegetation was 5.02, 6.59, 20.87 and 60.20 Mg C/hm’( grasslands, shrublands,
secondary and primary forests, respectively) accounting for 3.75, 4.10, 13.89 and 23.04% of the total carbon storage in
grassland, shrublands, secondary and primary forest, respectively. The carbon storage in the litter for grasslands,
shrublands, secondary and primary forests was 1.76, 0.95, 2.60 and 0.82 Mg C/hm’, respectively, contributing 0.32—
1.45% to the total carbon density. The soil organic carbon content decreased with increasing soil depth at different stages of
vegetation restoration, with the carbon storage of mineral soils at 127.06, 153.25, 151.61 and 200.21 Mg C/hm’®,
(grassland, shrub, secondary and primary forest respectively) This accounted for 94.93% ( grassland) 95.31% (shrubs)
84.66% (secondary forest) and 76.64% (primary forest) of the total carbon storage. The soil carbon pool increased with
vegetation development into a higher stage, but showed a proportional decrease with restoration. The underground carbon
content was higher compared with that above-ground, while the proportion of carbon storage above-ground gradually
increased. However, the underground carbon content decreased from grasslands to primary forest. Correlation analysis
showed a significant positive or negative linear association between soil carbon content, carbon storage, soil bulk density
and soil depth. In the depressions between the karst hills, the calcareous soil organic carbon content showed a significant
association with water-stable aggregation (< 0.25, 0.25—0.5, 0.5—1, 1—2, 2—5, 5—8, >8 mm). Soil nitrogen was the
main factor affecting soil organic carbon content. Fine roots (< 2 mm) and soil microorganism showed a significant role in
organic carbon accumulation in calcareous soil. In the karst region of southwestern China, the carbon sequestration potential
is significant under the conditions of reduced human disturbance and reasonable management strategies promoting rapid

vegetation recovery, ecological reconstruction and increased carbon storage.

Key Words: carbon storage; controlling factor; vegetation types; depressions between karst hills
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(BRFRERIIAE D) | ST BRIR (BRIRER IR 1 CO MM ¥, B H IR R TR . H A 7 Hi i
BP9 2R T 55 1, A R AR Bk i e AN T D) BE T ST S AR L 44 ] 288 Ml DX 20 B M I 1k et , 220
T DR SO0 e R S B AR . AR SCLAWE S Rp i AT Ml 4 2RO [RTREI I P I WP FE RS 4 S TRE DT I
SPEA a8 T AR BRI A S R Gt R e 18 0 17 HOE ORI, o il R 2 XS A B A2 A 2
HEME AR A TR RS,

1 #E7E

L1 AR5 XA

AWFFE XA T PR BRI A 1G5 (107°51'—108°43" E,24°44'—25°33" N)  fe 4Kk 1 028.0 m,
JE A ZE RS IX MR PE R T B4 SR 1986—2005 41 20 4F (1S G LI AICH: | BF 5% IX A7 249 il Ay
15.7 °C, 1 HP¥A0RN 10.1 °C,7 HFPHRN 28 C DiAERAR IR -5.2 °C, EFEII 290 d, 4571 H I
PR 1451 h AFFEREN 1389.1 mm,4—9 F Bk S AFRR I 70% , 278480 1 571.1 mm P
AR L 70% o W BRI AR rh 23 A 7212 B A U 1 35, - 8 DLBR IR 6 o8 & B I IR (L El bR (A JK 1208
F, F R SR K R A A BRER G U, A AL B IR . S X R RN EN AR
FFA R (TG HET% ) 4 FhAE B 283 3 A = 2 DL BESF ( Saccharum arundinaceum ) | F 5 ( Imperata
cylindrica) E4EF54T ( Microstegium fasciculatum ) (£F EWEWE B (Ischaemum ciliare) I (Arthraxon hispidus ) il
Y55 ( Bidens pilosa) kg B RERN OHEIE ISR HE A LUK TR ( Boehmeria dolichostachya) \£135 LLJFR
FF (Alchornea trewioides ) B ( Mallotus barbatus) F1 K ( Pyracantha fortuneana) i B FERN A RETE S Ik
AR B LN (Alangium chinense) 536 ( Vitex negundo) .y BR A ( Rhus chinensis ) £ JJ 3 g i 2 [ HY
( Bauhinia brachycarpa ) b = 2 3 ¥ Fh i) 5 95 28 8, JR A bR 3 B DA A (Troa orientalis ) | MK
( Handeliodendron bodinieri ) . % . ¥ ( Radermachera sinica ) . JK & #% ¥4 46 ( Cleidion bracteosum ) . F X
( Cyclobalanopsis glauca) \FABRAL ( Choerospondias axillaris) BIAETE R ( Machilus pauhoi) =46 ( Eurycorymbus
cavaleriei) J&5¢¥E ( Cryptocarya chinensis) . b5 # ( Platycarya strobilacea ) . Y6 W B ( Acer laevigatum ) . ] ¥
( Platycladus orientalis) % X Bk ( Quercus phillyraeoides) 2k ( Sinosideroxylon pedunculatum) 72 ( Calocedrus
macrolepis ) 1% SIS M ( Carpinus luochengensis ) 3= EERE AP A BV 2R Y
1.2 HErcE 5

BT A AR AR VRS ST DA 4 AR RS R FE B TR A K kB 3 MR TR 26 A,
FNCT) A BMMERE F5 SR HEACID) 208 IR B 22 RR UCEAR (D) /AR R IRAR (B
5 RAEARCIV) ARG S B, FES ) S TSI AH W] SRR b R A2 3 S 3 1 20 m %
20 m WIREDT  Hit 36 ANREDT . TROARTA AR R AR A AR B O R A RS R AT R ARG R, A
W R Tem ;s BEARJZH2 i FRIESRE 3 4> 2 mx2 m (FEHE P& Fh 2 BRNEL P2 B O 35 B A3 F i i 5 7T
A BTEREARJZAEHEN & TERE 1D 1 mx 1 m POREAE A A4 BRAEL P XM IR IC B SR B, Rl GPS
TENL

F1 FREEBEMETEHE

Table 1 The characteristics of different plant communities

2 Types =1 Height/m FEE Density/ (#k/m?) T ¥ Coverage/ %
I 0.56 89.00 86.33
Il 1.90 6.00 81.67
i} 3.71 0.15 80.55
I\ 7.78 0.17 82.50

http ; //www.ecologica.cn



14 ] FRBE A TR I DA M AN (R AR U I YRR A S5 A A R s [H 4661

1.3 AR
131 FrAk)Z

TEREAVE A AR F, L 2 em SHARRT AR AR B 22 P28 U0 (8 i U R A AR A bR A 4% 1 4%
HERERD 15 bR, DU HEAS Mdes A s A GEE R 4% 2 m XA B WPk, 7EA 13530 WA | rh s B T 43 ) ol
SR TR 200 1 % K g 5 IR O BRI of (I AR SR 10 6 5 6 5 MR Y AR ) 1 R 2 1 s SRR X 5 TR O A8 B
S3 HIHURE 500 g 1S58 % KAE S TE 105 °C MEARNRE 2 h HE 75 C PR R IHE SR 488 B T f i
Z I, I AR AR B T B T B, R AR & B (1 B AR 8 LT N A
2 s A E SO YR SRR IR (D) M CH) B DR TR BR /SRR ARD S A Y A A5G 2R 4
90.804 b, AR HEVEA R ARAY A2 S B LA B A OC R BIA B 1 0.900 D b AR A b A A A
A28 5 SR Y 1T H D7 BRI AR R AR AR Y i JF e SRR T AR 2 1 S Wi
1.3.2 HERJE wARZE A EYRvEY)

TEREAR JZRERE N F AR SR FEHE PN AT SR B AR, I AESR AR I SE 25 28 B AR i 1 LA 3 M AEAE Y
FEMER AR M PR 2 0 EE Y B, R FIAE T IETE 1 mx 1 m FEAUNEEAE N SRR AR Z M E S
E YRS
14 LREOREE

K EAFE R 3 16 4> 5 mxS m BY/NREDT #3845 25 AN s, R0 A DA% Y R R
AR AT RE 2% SR 2RI <60 em, PRIMCTE AR AR AERE D P2 I— SR B 60em A BB FI T, FER
7143 0—10 em ,10—20 ¢m ,20—30 cm .30—40 c¢cm .40—50 c¢cm .50—60 cm 6 JZ M AT, [F] s A o (R fif o) 4B
%2 10 em JBEUR TR TEREHLEY 4 AP L IR E 5 6 EBURE, 5 A s R 2 R SRR — 1
RAHE, FEIRGE S & T Bt B AR P 232 3B R 0, AR 20 B 7 P ] IR0 5 4 B 25 35t

x2 FTARBEMEMSHRE

Table 2 Fitted equation for tree layer biomass

i BE B HXRE we AR MR
Species Organs  Fitted equation Conel a‘twn Species Organs and_ COIT.C"laVUOH
coefficient equation coefficient
ik nt W, =71.639( D>H)*3" 0.995 {7t s W, =26.503( D>H) *6? 0.909
Rhus chinensis (53 Wy=17.358(D*H) 5! 0.917 ltoa orientalis 53 W,=33.350( D*H) %> 0.995
+ W,=48.551(D*H) "™ 0.973 T Wy, =3.585(D*H) 1> 0.942
B W,=26.997(D*H)*™ 0.949 W Wp=74.865(D*H)"™ 0.865
B W,=132.920( D*H)*"'8 0.985 pss W,=100.955( D*H) * 0.986
ISR M W, =31.037(D*H)°7" 0.976 UM M W, =47.829(D*H) Y 0.970
Alangium chinense 53 Wy=8.134( D*H) %! 0.957 Radermachera 53 Ws=36.975( D> H) 8 0.993
T W,=33.781(D*H) %8 0.932  sinica T W,=11.714( D*H)*3¢ 0.984
B W, =45.388(D*H )% 0.804 W Wp=61.965(D*H)*™"! 0.978
Mo Wp=121.600( D*H) %8 0.950 M Wp=130.676(D*H) ™ 0.991
#t) i W, =23.319(D2H) % 0.894  filff i W, =8.601(D*H) 0.939
Vitex negundo K Ws=4.9186(D*H) 110 0.942  Platycladus K Wy=43.327(D*H) %% 0.995
f W, =34.292( D*H)*™ 0.967 orientalis F W, =5.228( D*H)**¥ 0.953
ikl W,=40.821(D*H)*™8 0.973 e W, =20.170( D> H) 882 0.994
B W,=100.600( D*H) *72 0.970 B W,=84.766( D> H) "8 0.991

1.5 FEST
FE B T - STEBHR 4 SR ) B % T - M 7 P 48 A A I A2 1 5 A & i, [RI NI 5 338 pH 2R 2 4
B B HOSOR USE O  IE FIR O R 4 B 1 <0.25 mm ,0.5—0.25 mm . 1—0.5 mm .2—1 mm.>2 mm 7K
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(SYEGIE 27N
1.6  fikfg T

TeARIZ M T HERE (FEARZ HAR)Z )RR 2 Wt fifs et LA Wy it B o 3fe LUAH I A e 1 BEoR AR, +
SRR AR LU R AR S0C, = 30 (1-6,) xD,xC,xT./10, X1 SOC, K45 n J2 T2 (1 e 2 1H
A (Mg C/hm*) ,Gi A5 i JZ A =2 mm MATRE & (%) ,Di W i )2 R (g/em’) ,Ci HE i 2
AR S (g/kg) , Ti N5 @ FJEREIE (em)
1.7 b

I E R ] Excel 2007 F1 SPSS 16.0 #4347 508 . R FI LK 3 5 225347 (one-way ANOVA ) Flf5e/) it
TP (LSD) LA BRI (22 5, F Pearson A6 REFAN AR A Tl AU AHEE &

2 HREHS

2.1 FHYRAA

2 3 1, A1 Bl ARk Sl B A2 K (60.20 Mg C/hm?) > VA 4K (20.87 Mg C/hm*) >T# M (6.59
Mg C/hm’) >HEMA(5.02 Mg C/hm?) | JFUAE MRS Rt e b 25 8 T IR AE AR, R AE MR I 285 1 T IE AR B DA JE A
INESR . BREENML 3R AR A% (3.14 Mg C/hm?) 542 (3.45 Mg C/hm?®) #2441, Higy 3 M w2 i
BIUA M b5 3 RN RAEAR D AR bR B3 R AR AR Y 4,52 .3.36.3.75 %, BRAEL ML | 2 Ak fifh K
THENSL AR AL b - 3873 FAR A e it i 5 S mme it i — 30, (W] — 2 AUAS [ 22 R A B i F X AR B S e it o 11
GRS [R], BB B R A B2 Bt 4 5.02 Mg C/hm?; B T2 K2 |, HE A J2 Bk i 1 9 BTk %0k
67.52% ,JEHAZHY 2.08 5 AT AR)ZE FEARE FA R TTERFR 505N 52.55% (41.01% .6.43% ; J5 A= MRTR
AR JZ A B 7 XL, DIRRR Ik 94.04% , HAh A2 T 4 LIRS JEARZSEAZ ) [ — 2R FEZEAL)
Tt B AN m] 7 A J2 AR AR 2 v T U AR E AR J2 DR R A RS T A > T AR bR A PR I 385 O T AR A AR
VA LA bR 25 SR 3 A 2N R S TE DA S YR AR S SR AR, B A G 3 v At 3 A B 2 AR E AR
AR 22 AN 1 (S S e T IR AR A
2.2 HEEY R R

W T AR 0 AT b AN ) 49 S 760 b 5 0 (%) e i i /DN, AN 1B 7S R B s = SRS K, T 0.32%—
1. 45% , HorP YA AR B A B i i g 2.60 Mg C/hm?® il 1.76 Mg C/hm?, 25 5K .35 H B 35 55 T
(0.95 Mg C/hm”) FIJFAHK(0.82 Mg C/hm*) , HEMFIRA K2 AN B3

£3 ARABRXBEWHIEE /(Mg C/hm?)

Table 3 Carbon Storage of vegetation in different layers

el TeARJZ Tree layer HEARJZ Shrub layer FARJZE Herb layer &1 Total
Lpes  WLW R AME wmE® R AaF weE m A mew R At
Aboveground ~ Root Total ~ Aboveground  Root Total ~ Aboveground  Root Total Aboveground  Root Total
I 4.11a 0.91la  5.02a 4.11c 0.91d 5.02¢
Il 1.54b 291la  4.45b 1.6b 0.54b  2.14b 3.14¢ 3.45¢ 6.59¢
I 10.79b 2.28b  13.07b 7.10a 3.10a  10.20a 1.28b 0.32b  1.60b 19.17b 5.7b 24.87b
v 44.66a 11.95a  56.6la 2.57b 0.61b  3.18b 0.31c 0.10c  0.41c 47.54a 12.66a  60.2a

[RIFAS ] 7 B e 22 5 .3 ( P<0.05)

2.3 LiEmkfbE

W B4 Ao 06 AT b A [ A B 2 AN AN [R] 3B R B e e AN () B R R R i SR BT R
(F4) N FEN DAEMFFEAM 10—20 em £ 2098 & 2K R 0—10 cm 19 60.40% ,70.17% 61.42% Fl1
76.01% ,20—30 ¢cm i 0—10 cm [¥) 48.07% .62.30% .55.71% .61.69% , fit J5 — )2 5 0—10 cm [ 40.73% .
49.80% ,48.86% .30.31% , AN[EFEHBE IS [F]— 2 KM 580k & E WA E 25 ,0—10 cm 40—50 cm ,50—60 cm
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) - 3 5 B 38 R R AE MRS UAE MO TEAS TN 22 R B 35, 10—20 em . 20—30 cm (AR fL A E], Horp R
AR T RN AR R 22 RN 2 30—40 em BRI A SR AR AR S TR AR AR S B ST | L A A
R TR AEN AR 22 R 2 452 UK 398 AR B A ST 38l 5 1 R T A PR S R A RS TE A S B
Forp AR S TN A A 28 2 RN 3 L R [RI R B RRUAS [ 2 Uk - S it 2 1 AR fb ke S Bk - 5
R —E(FKS),
2.4 AR E B Betfiti i XL Ak s

W TR AT M 4 FPAE B B B /NI R AE AR (261.24 Mg C/hm? ) >R A MR (179.08 Mg C/
hm*) >H#EM (160.79 Mg C/hm*) >H M (133.84 Mg C/hm®) | A MRS 8 TURAEMR JEMN  IRAEM JENE TN
B AR EST RN, 4 PGSR RS o> AR S Y 2R 3> R > bk ) R 4> Hh R4y
b b gy 7 08 LG 2 /0 Bt AR R DA o) TOUZR AR 5 14 1 1) R, 398 RN Bl 5553 o ) Bl A8 32 s/
TR 3B E i (% 6) .

x4 TEEVNBRESE/ (gke)

Table 4 The content of soil organic carbon

ZA Types 0—10 cm 10—20 cm 20—30 cm 30—40 cm 40—50 ¢m 50—60 cm -5 Average
I 30.2a(a) 18.24b(b) 14.52b(bce) 16.33b(be) 13.63a(bc) 12.3a(c) 17.54b
I 30.64a(a) 21.5ab(b) 19.09ab (be) 15.68b(c) 14.79a(c) 15.26a(c) 19.49ab
I 36.69a(a) 22.54ab(b) 20.44ab(b) 18.46ab(b) 16.98a(b) 17.93a(b) 22.17ab
v 51.01a(a) 38.78a(ab) 31.47a(ab) 27.77a(ab) 20.47a(ab) 15.47a(b) 30.83a
15 A TR N [ JZ2 U ) 22 55 W 25 (P<0.05)
x5 TEENHRZEE/ (Mg C/hm?)
Table 5 The density of soil organic carbon
A Types 0—10 cm 10—20 cm 20—30 cm 30—40 cm 40—50 ¢m 50—60 cm 411 Total
I 31.35b(a) 20.81b(be) 18.88b(be) 21.58b(b) 17.97b(be) 16.47a(c) 127.06¢
1 34.02b(a) 30.62ab(a) 26.70ab(b) 21.82b(c) 19.64b(c) 20.45a(c) 153.25b
Il 36.95ab(a) 25.48b(b) 24.02ab(b) 22.35h(b) 21.07b(b) 21.75a(b) 151.61b
v 46.79a(a) 40.90a(ab) 33.75a(ab) 31.91a(ab) 26.89a( ab) 19.99a(c¢) 200.21a
F6 EDREEBRWS T/ (Mg C/hm?)
Table 6 Carbon(C) allocation in different layers
Fel HE%) Plant Hipt Y2 Ground cover 1% Soil b33 Aboveground 31 43 Underground pon
Types  WEBAEE WL WREEEE B9 BRBERE LBl gRRER LBV BRRAR BLU% po
C storage Percentage  C storage Percentage C storage Percentage C storage Percentage C storage Percentage
I 5.02¢ 3.75 1.76a 1.32 127.06¢ 94.93 5.87¢ 4.39 127.97¢ 95.61 133.84¢
I 6.59¢ 4.10 0.95b 0.59 153.25b 95.31 4.09¢ 2.54 156.70b 97.46 160.79b
I 24.87b 13.89 2.60a 1.45 151.61b 84.66 21.77b 12.16 157.31b 87.84 179.08b
v 60.20a 23.04 0.82b 0.32 200.21a 76.64 48.36a 18.51 212.87a 81.49 261.24a

25 HHIRILIIN %
251 HHATHUBR 5 E I BRI 6 R

() A B S AT WA TE - R R, 7R S A G RS | SR — e AR
LTI KR 12 AREE 36 09 -1 00 SR A 60 - HEAT LR A I - T R B
R RAFEIROC R (P<0.05) (FE1 1), A LA o kB4 03 0 0 T8 0, DT R 00 2 0 4 WL 5
T LLRA AR

(2) oo RS IRE B R ASEIN, w e A b 4 bR Bl SR AT HIL AR 2 R A
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AP S R PR (R T) R ERRE S - 20,

BETR A B IR AR IR B .2 K (P<0.01) y="001x+ 14983

R?=0.6482

7 W SR e AT St 3 IX. 1S3 BILB AT B 0 A0 SR SR A
22 A P i 1 TTER O, 1R DR D e 37 1 DA
HHR)R A — e D) AR R 2 T 12, M
VSN AR AR A 3 LA SO S VR T B i 2
S A% SR A B

(3) hHeme & KRR AR LA HLaR S

—_
W

TaAE
Soil bulk density/(g/cm?)
=

i 5>8 mm BIREE 2R #E AR (P<0.01),5 05, 20 20 %0 %0 ™
2—5 mm Al 5—8 mm ¥ i R AL W E IEAHE, 5 0.25— j:i%ﬁmwﬁﬁ/ﬁ/
SOC i k;
0.5.0.5—1 Al 1—2 mm P fA A f 52 96 0F 6 3 enemmon/ ek
#,05<0.25 mm I RES EAHCHEARZE HREK E1 TRAESTREIBEXXR
*ﬁﬁé ﬁ:}‘%ﬁ 'Ej it’%&ﬁ m@% {E’u\ % ?é? % ‘fj] q%:‘ jndJ 7511: EI:,% 4[%— 97— Fig.1 Correlation between soil bulk density and SOC
5 mm Fl 5—8 mm WIS S04 T H A DLk &
HT R (R 8) .

x7 TEANBRSIERENXR

Table 7 Relationships between soil organic carbon content, soil carbon storage and soil depth

RV FHER S E (g/ke) A HERR S/ (kg/m?)

Forest type Soil organic carbon(SOC) content K Soil organic carbon(SOC) density K

F M\ Grassland Y=-0.269X+27.196 0.539 " Y=-0.203X+28.582 0.474""
TE M\ Shrub Y=-0.287X+29.537 0.690 " Y=-0.302X+36.107 0.835 "
ERIRA Rhus chinensis Y=-0.273X+26.421 0.543 " Y=-0.280X+30.803 0.548 "
J\FMR Alangium chinense Y=-0.382X+28.101 0.501 " Y=-0.234X+34.951 0.391 "
I Vitex negundo Y=-0.449X+40.877 0.599 " Y=-0.256X+37.328 0.385 "
174 Ttoa orientalis Y=-1.078X+79.329 0.790 " Y=-0.776X+68.323 0778 ""
S E A Radermachera sinica Y=-0.156X+23.558 0516 " Y=-0.230X+34.171 0.386 "
WA Platycladus orientalis Y=-0.946X+63.830 0.539"" Y=-0.622X+53.059 0.283""

x8 BEHNEARKESESIERIIKRSENEXIRY
Table 8 Relevant coefficients of soil aggregates with different sizes and soil organic carbon content

+ 3 AR Soil aggregate size/mm <0.25 0.25—0.5 0.5—1 1—2 2—5 5—8 >8
M ZEL Correlation coefficient 0.009 0.484 " 0.570 " 0.580" 0.661"" 0.662"" -0.638""

# P<0.05; ** P<0.01

2,52 HHEAWURS B AR R

W ST R A AT b - B MBI % 1 5 A W B B R O U pH 2[R AR 2 A
Ktk (P<0.01) , Horh 5 2R Z A OC R £ 552 0.86.,0.90( £ 9) , TSR FERIE TAML, A
HUR B FR B 500 BRI 5 B R AE BRI AE nse Ak 3t HIER RS EEE TSR, mREITR
S B SRR A R ) A 5 2 T SRR S R ) A 5 o RN R T A |
M2 % A R o i
253 HHEAWURSAPIERP LR

(1) AR SR A AEY E(0—2 mm)

MR R AE RSO R ) 5T, A BURUE A DL AR R AR R AR A L)L AR R AET 5 128 7O T
b A LA TOHL A 5 SR ME AR 2R 04 2 B 20 A R I T 5 A A 1) 5 T 4% 2 R A ML
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Hoiwk P A LA HLBRYTE B A3 1 R A b 12 Fh L RURE R A HLER i AR R AR G
A, BREOH O i P oh A A B K- (36 10) , BEHAR AR B89 50 Al SAR AR 5 b W3 40K £ £ 5%
AR FR AR I B3 I B B R 2R

®9 TEANBRSESHMITERSBEXE

Table 9 Relationship between soil organic carbon content and soil nutrients

fohr £ K S wﬁfﬁ@ﬁ ﬁws i%?ﬁc%*# p——

Index Total Total Total Available Available Available pH S0C
nitrogen phosphorus potassium nitrogen phosphorus potassium

42 Total nitrogen 1

4= Total phosphorus 0.57" 1

44 Total potassium -0.42** 0.41*" 1

B % Available nitrogen 0.84" 0.20"* -0.28"* 1

TR Available phosphorus 0.37*" 0.13* -0.18** 0.30*" 1

TALHD Available potassium -0.05 0.28** 0.58** 0.14" -0.53"* 1

pH 0.34"" 0.07 -0.29** 0.28** 0.21** -0.07 1

AHHLEK SOC 0.86"" 0.16*" -0.42"" 0.90** 0.47** 0.44"* 0.36** 1

R0 HERREVESTEFGNHRSSMAEXNE

Table 10 Relationship between root biomass and soil organic carbon in different community

£ # i A=y
f}ii\ﬁi coefficient 0.615%* 0.828 ** 0.810 % 0.787 ** 0.563* 0.654 "% 0.655** 0.548**
;?gﬁ‘fri%:fftest 0.011 0.000 0.000 0.000 0.015 0.003 0.008 0.046
(2) A PR -5 T30 W A= W ek 100 .
T 9P BB - 0 A L SR 85 0 B 1 3 yoasS B4 w
5 SRR ROUE A BUS KU R I 2 7T g %0 _
DA 40 SR D R S A LR B A 2 .
S(P<0.05) , AT FAESE A - e e s AL A g 8 O [
FRUT . SR AR AR R R A L R &, |
e AR K R S M RIS LR & % _
BRI R T R AR TE 20 |
WA R TRCEDE K, AR ME Y LR 1

e b BT Uk 6 22/ 50 100 150 200 250 300
e AHE S B IAE ) AT MR R AT AR
Microbial biomass carbon/(mg/kg)

3 #ig5itie
B2 WHEMEYERSTEFNBEXXER
31 Dg%#%m%}ﬂfii‘mx ﬁ*ﬁﬁ;’éﬂ E/‘Jﬁ;ﬁ*% EJ' /E’ﬂﬁ Fig.2 Correlation between soil microbial biomass carbon and SOC

RIR ER 5 2 A BRI R MR PR (R BAE F T R 1k
WFSE (U0 IGBP) ARG rh i — V)b BT VE FH (5 $h VR ) AR5 A K B ) RUBE A6 346, TR Ik A% 48 1) L
IR BREREL AR S 5 R ERERAE IR, bR 5T Fe 5] (TGCP ) 379 T« A1 AE F SRR 2R A AL 55
() — 250 Wi BERRIG A ST PR IE B 7 B R Eh A B v SR W R BB A BRI, R IR R AT i W i f e
CO, HIEHCHD 27 T H TR =, R 2 F W VE R A BRAE DL 2.2 x10°—6.08 x10° tC/a, ¥ 6.08 x10° tC/a 1T
BTG 7 2 BTG PR st eI 173, SORT 2 AR A 35 B AR R, DRI AT R Y CO, BETBURE T 2 7 Al e A
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SR AR E S 28 451 ST ZUH 8 AT TR CO, B, Kerrick B A4 34 S HOH A AL LA 2 3RS B 1 =
HRIHETRER ) CO, B M 10" mol/Ma, #e#) 37 U2 I BR 0 S 567, BT 75 0.6 x 10" mol/Ma, B4 50
AR AERKA CO,ME B S TR U B R CO, BRLAY 6 R AU S — AR IR AR ST G R R A A
TaPE A e e ) FDSERSR CO, BB B M /R A T BT IR A BT SY . AR SCHIZE IR IE T W5 W R AR
Hi A EIN AR TR AR PRA R B 2 A A6 Jmy B L AR A, 45 SR & 3, Bk it 10 133.84—261.24 Mg C/
hm? | A MRS YR AR MRS TE SN |+ IS MY > H Ry, R >3 F | Hod 5 2R bR B A 1 = ik 261.24 Mg C/
hm® | 5[] — L3RR | R] XT3 b (bR 32 w5 T [ X ST 396 ) o5 B2 A 95 1 TR SRR > s At )
PR A2 W SRR PR i M3 | A K SR8 | R R A b 2B AR {0 60.20 Mg C/hm? , EAF% T[] XA B 34 g > gt
RUGRAREEVR s R IR A ML & & 5, [ — TR B ki i i o= T LR ARV (R 11)

R FRESRELBTE BREESLE

Table 11 The comparison of carbon storage in soil and vegetation in different ecosystems

i F 30k Soil carbon *%ﬁﬁﬁ:ﬁi; AT
= [E fr .
FERAAY Hb s iE )—: - - egetation Total carbon SCHER
B Soil g fig carbon :

Forest types Sites . . storage/ References

thickness/cm Content/ Storage/ storage/ (Mg/h 2

m
(g’kg) (Mg/hm?) (Mg/hm*)
W AT S 5 A b
Primary forest in Cluster- JUE X IRLE 60 30.83 200.21 60.20 261.24 ENIE
peak-depression Region
b

EYRER . DPIIE R v 60 22.64 165.89 73.74 262.27 [19]
Bemla platyphlla plantation
oI FAGHY R I b
Evergreen broad-leaved N R A iR =Y 60 20.08 65.73 110.98 196.79 [20]

forests in mid-subtropical

3.2 KA HUBRAR R AR e HL ]

T LR A SO LE AR BERRIR A7 5 R A9 Z5H AW 1y 38 s S DR, IRt LA O, 55
i Z AR B A R . Pl T SRR Y P A R, AR/ N B8 i BRIV S O R CO, TR BE R Y 8
PR e e BRER G PR e R B L R Z AR, A AL B w5 B 5 i sh A2 Al i P 3R 2 2% R AR
TS RO R, SRS R G R R IR | A P | IR AR U S s A E 2 R
Ry, AR PEATLA Xt A3 AL A [T ¥ 7 o S A B ) S B it L 8 e A MUK [ 5 | 7870 A3
SEAT MR (4 A= A5 D RE X AR T 2L [l N S 38 B S8 A LA A E P 1) 1 AT LA ME g | e B+ Ak
F AR 4 FORLEI BT T T2 BRFSE (LA RE IR e — AR TR VG R R X R
AR K R E RS T WIS AR T CO, M e (A= A K A HLER AR S 0 BT 5T
ARSI TR B, A1 K 4 ik 5 Bl - A | IR A i i 0, 5 2—5 mm Al 5—8 mm K AR
PSR A 5t S A I 35 TE ARG s 5 R SSR A0 1 pH (ELZ RIS A7 A3 3 B A SN b 5 R B A S D)
SR ALY REMBUEY R YR AN, K & 5 AT e — R A7 A3 A LR A R 1 |
IR - SEA s AR 4 BRBIL  AEABAT 2 1R B AR ELAR DG AR B K b A LR AR R A AR E T
EFHLUREA Fr TIRAMIT

BT FEHL IR AR B TP AIE ORI E K H AR IR /% A i Bl /19 KO SR 015
T IRBARIKE L 7T SR Haw SR B, R B

£ % Lk ( References) :

[ 1] THAL, A, s, B4art, SR, F5, SR, W0, T3, S, B2giE, W7 4. P Rk b B A 1k PRk )
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