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BRI K, KV 410125 * b BA S R TE I R A AR SE, T B IRIT 547100)

OE DT VA A A S e R AR E £ (70 ~ 100 em) X & AR R 4
X MR R, ARAE LA R R LR A Al A& xR B LA LK
U, 124 dWEARBN MENEHLLT0~28d RAEMRMO~81 d FHKE
ITRANBT CER MRAAGEAG X —IBRRAAREH, SEHERTELNERE
TRELBEAVNRERT XX LMAH LA BAEDHEFEFAILHFNRHEF(P<
0.01), HAFA3 BRBEXEHM, # KRG TERNARE AR E LEAIHRRE N
PR EREAREAERERE L,

KA RELE; AIRA L EMAIE KA, BAeESEE; BALH

HESES SI154.1 XEKERIARG A XEHS  1000-4890(2012)4-0981-06
Organic carbon mineralization in deep soil layers in typical karst region of Guangxi,
South China and related affecting factors. XIAO Wei'** | SU Yi-rong'*, LIANG Shi-chu’,
FENG Shu-zhen'**, GE Yun-hui'?*, CHEN Xiang-bi'*, LI Yang'*, HE Xun-yang'**"
(' Laboratory for Agro-ecological Processes in Subtropical Region , Institute of Subtropical Agricul-
ture, Chinese Academy of Sciences, Changsha 410125, China; > Guangxi Normal University , Gui-
lin 541004, Guangxi, China;’ Agricultural University of Hunan, Changsha 410125, China;
*Huanjiang Observation and Research Station for Karst Ecosystems, Chinese Academy of Sciences ,
Huanjiang 547100, Guangxi, China). Chinese Journal of Ecology, 2012, 31(4) . 981-986.
Abstract; Organic carbon in deep soil layer is a component of soil carbon pool, and its minerali-
zation contributes to the carbon cycle of the whole soil ecosystem. Taking the deep soil layers (70
—100 cm) in the grassland and primary forest in typical karst peak-cluster depression area of
Guangxi as test objects, and by the method of microbial cross-inoculation and incubation, this
paper studied the effects of land use type, soil microbial community, and aeration condition on
the organic carbon mineralization in deep soil layer. Within the incubation period of 124 days,
microbial inoculation altered the mineralization rate of the organic carbon in deep soil layer of pri-
mary forest in 0—-28 days and that of grassland in 0-81 days, but aeration condition had little
effects. The ANOVA analysis showed that land use type, soil microbial community, and aeration
condition had significant effects on the accumulative organic carbon mineralization rate in deep
soil layer, and there existed interactions among the three factors. These findings would be helpful
to the further understanding on the stability mechanism and turnover of deep soil organic carbon

in karst region.

Key words: deep soil layer; organic carbon mineralization; land use type; microbial communi-

ty; aeration condition.
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31 % 4

TR 3l w48 3K 11 20 em DR A 12 5,
A A L Atk 2 Sy 308 DX sk A A 1 B A 3
(Jobbagy & Jackson,2000) , 7EFK[E,50 ~100 cm +
JEREE ) AT HLBR A% 15 0 ~ 100 em HHEEAHL
WRAE Y 26% (Wang et al. ,2004) . %2 A HL
T AL AR S 75 it R HOR VR P2 (Rumpel & Kogel-Knab-
ner,2010) , AN ] 4= b 1 S Y A RE A S 00 22 5
BT HHURAFAE 22 5 (Merild et al. ,2010) , HIRZ
LA P L AR R T RIZ (Gill e al.
2002) , Rumpel 45 (2010) A X 2625 5 2 TR 2
T IERFIR A BRIRE A5 LU S AT BILB 55 1A= I )y B
B 725 T 24, T Fontaine 55 (2007 ) WA hy 2 18 )2 1 4%
k= HMIEHT A BILBK , 5 B P A 2 BR )
X 2 P REES U S T AR MR I R A LR AL
AIEENA o F3 A, AR P i B S TR PR B Y
TR BE T A1 ( Ekklund et al. ,2001) 3% A] fE57 252
AR AU BR ] ( Rumpel & Kogel-Knabner,
2010) . SR Bl 28 A B 58 4 (Jobbagy & Jackson,
2000 ; Fontaine et al. ,2007 ; EAE55,2010; Salomé et
al. ,2010) X2 1 e A HURK J6 7% 35 10 52 PR 3%
FerasE ML BEAT 1 BT, (8 B 454 L A 28
Y A WV RN AR A R X IR 2 R L
T ™ A i B 52 340 oK DL AR T T 2 4 T AN
A DU B 2R 0 J] 2 S5 A A e 110 i 2
gy BRI, g TR A5 3 A LR B A % 5
SR, IR 2 A HLER 6 BEAEHLER 1 IA
PARTAE Y WK N

AT 5T LA S Y e H AR DX Jir A PRI R )25 1
= SR Tl S 79 A b L 1 ) E BB I G X7 % S B
SEAE 3 A5 R X R 2 A A DL A i s
M) , SRy RS AT AL A G B AE 2 0 A i DA R ARG
PPl DX S e 2 AR B

1 HARMXREHARTE

1.1 [N

WFFE XA T PR A iR XA E i AR B
TR & U AR SR R X W JE A (107°55" E,24°
50" N) e AR E 9% A R4 X (107°53'E —108°
05’ E,25°06’'N —25°12' N) . 7 J& J& T 7 wg s
e DAY St 5, e IR HEAR 376 m, B i 4K 816 m, J&
A Z R, 24 R 16,5 ~20.5 CL AR
YRR A 1389. 1 mm, [ /K 42 55 (B 2245 40 A AN
¥1,4—8 A BRI & i AERER R 1Y 70% DL B

TR R AR, IR R T s, RS
B BN, SR B DA TE AR VR R AR
JE, FEEAS NS R A SRR RS T
P2 a i TR P aE ., 3 S =25 RUAIUE', 3 LI N (g E
H AR X 5 3y R 5T XA 30 km, RS MF S
ARG X KB [A], AR W £ 24 530 ~ 1820 mm,
M (4—8 H) i & FERWERN 73.7% , 57 (9
H—WAE3 A) 5 26.3% . HIE LG -3 0 3|
TEAR 400 ~ 1000 m, X P A L1 #8218 80% ~
90% , +H AN L 20% , H A3 T A1 48
Belia], A 5 M A A e A ARIX R
RIfRT B, BN A K R B oA iRk i 1 s Ak
M 3 AR IUTREAR X & R A K R
R I ) TR SR R B Sl ) A IR AR MROAT B T
WS LR TR,
1.2 EPAREURE

FER TR HE N (T) FURIE B A K (PF) 5% X 43
SIBEE 3 4% ML A2 L T B (1 4% R BRI 2
SRAEBIREAT ) o FEREAT DL IS L T A5 R S B 5
F 6 N KREETT (20 mx30 m) |, Ffi BRI 45 1 PR HL 3
MNREET . BADREEFE 84 D/INET B K
FET R BE—A T , 4% 0 ~ 10,10 ~20.,20 ~ 30,
30 ~50.,50 ~70 .70 ~ 100 em 432 R4 T HE, 30 E
S HETIEAE(AINE) , BREN FEEA
£8(2 kg) Bl ML % F A FE SV R AE 4 C UK
L A AR R BT, AR IR 2
mm §ii , I RT, T B o
1.3 FEA AT B SR S0
1.3.1 {40 264 5 b A i A AR 4 4 ) I
(E PR —) 1970 ~ 100 em ikt 435,
H Sy BTN STD, Ml SPFD, . % J& S5 5 Ji il
S H AN R B Rl — RIS A I A oRn R 3 ]
— 2O 3 A B A T I TR A R — R A
e, 33T 2 MR GRS (95 40 Biic S STD A
SPFD) , AR 2 MY RETS (5 STD, , F1 SPFD, 4
XN AR ARAE F A5 8 LU e R & IR A, g
1CA MTD Al MPFD) , 38R A i L% 1,
1.3.2 2 LM SR RS A Y 14
FESRTE KB (120 °C ,30 min) PHELEKE 3 d(1 K
1Y) PR & 7K 2 Rl K 52 1 60% , R + 3
389 4y, Horb 3 3454y 200 g( ) & AR (R
BERE) , T A 6 A By 195 g (T ), o ildE
FhS o () A KPE A9 T Az MORD 5 VR 2+ 4%
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Table 1 Several characteristics of the two experimental soils

: o ) f# s
LI v N b i b e
- (g-kg") (g-kg™") (g-kg™") (g-kg") (mg - kg™")
JEA PR 27.80+3.37 a 1.97+0.25 a 0.60+0.12 a 0.75+0.01 a 6.97+0.46 a 204.05+39.03 a
2 4 17.90+4.92 b 0.69+0.27 b 0.36+0.03 b 1.25+0.17 b 6.4620.37 a 22.37+4.66 b

[RI B A ) B e 2 i 4 e al i M i 22 53 1 % (P<0.05) ,

34y, IEFEMRA 18 4y, Bl 2 Fh - 4Ex3 N ERD
I (AR #: MTD #: MPFD ) x3 PNE &, [R5
S A, HAE S L5, 7R SR
150 g( T8) /A7 45 .

BOrEm M E T 1SN 1 L) Bt
(NE—BA 1 M NaOH W 20 ml /N HfD) T
FUREERA 10 ml B9 L8 7K, DA4ERH N B 25 <
MIFNERE . HCETE25 C + 0.5 CHERA DR,
TR IFIE55 1.3 .7 .14 .28 49 81 il 124 d K If:
THA R IERFI R CO, M (R 5 d e —IR, T
WHEES LiTT) .

1.3.3 R WHEMIREIG R EAEREE
RN b BT R FE M W ET 2 AL A
BEEEA , — MR IR 5 em ME R AR D, —
MR, FE RS IR ARG IR AT/ /A 0, Bk
A NaOH Jif5 , 57 R i &0k 1 s s/ <o
PE 15 min, SRS A SR, SR S48 1 BT 2eAg %
IR A IR AE G IR 55, HAERAE 547
AR AR AR ]

1.3.4 D@ dedr KXok A HE 5 ) a2
pH {E2R A pH e (KN T 2 2.5) s AHURA
FERIRM AL & N HRE R ILIG I &K R
FH 105 CHEF%

AR e e ) o SR FH 805 B 25K, S04 75 (Wu
et al. ,1990) HEHUE ' C SR EA PR A 372 H1 X
(Shimazu TOC2500, H AW & ) W& , - HEfAE Y it
BRI

MBC=EC/ky,

KA EC=FBZ TR A IR - RER TR
PERTAT IR , ke R 40 R85, HUEL 0. 45,

A VLIRS fb £ CO, R H Phoenix 8000
- B Shar ML (TOC) W 5E , 8 LA (15 Ak i (mg -
kg™ ) = TOC 0 2 15 > M ISV R A5 < IR AV AR R/
THETE, LR (mg - kg™ - d7) = W LR/
FEmtiE, B (mg - kg™ ) ;IR IT A 5
TR SR Y CO, Z A BEU bR A R

flie b7 S LR 1 AL

1.3.5 HdEAb3E  J] SPSS 16.0 Fl Excel 2007 i
GEiTorMr AR, DL R P 2R A Sk o B O A
WS SRAFAE AR PR T XA L B LRt T 2
P27 22004, AL PR IR) ) 2 5 L S-N-K ¥ (P<
0.05) , B RIS RRA ¢ K g0 AT A,

2 HRE5HMH

2.1 R BA DU ik B R A e 7%
FRSE A A ) i

SVE L2 W IR E A L S AN
WM T AR (LR BE T8, -
BERRFRHIIN (28 d) , AR CAE W # b A B 1 A AL
T Al R AR A 22 e W 35 B S A RIS 2 A )
75 (MPFD) J5 2 WR)2 +HEA HLAR 1k R e PRk
PR 3R P (28 ~81 d) , REHIE 2 HIER

400

~ —A— SPFDIR&

o —a— SPFD#FA
7 300 —&— SPFD x MTDRR,

o —v— SPFD x MTD# 4,

W —e— SPFD x MPFDIR &
g 200 —*— SPFD x MPFDF &
#

# 100
=
= % -
0 L =4
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T
- 80
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%
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Fig.1 Dynamics of the mineralization rate of soil organic
carbon in primary forest (A) and tussock (B) ecosystem
under different microbial community inoculation and differ-
ent oxygen concentration
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Table 2 Results of three factors and their interaction on
accumulative mineralization rate of soil organic carbon by

ANOVA

i H THFI AR YR WA
- Hi I FH S A 28.191**

A YR 2. 407 24,132

WA 2.161 2.320 11.856 " *
* % P<0.01,

FERPAL AL I AL B 8 R 218 T R
#1681 d e, HEEA LR LRI T TR,
2.2 ORI RS SRR FE AT
SRR BEAEH

3REF L (FR2) 4R B, FEREFE 124 d
BF, 3B P2 oA W 0 F1GE S AR R AL
SRR A R B T R K (P<0.01)
3 P 52 A XA MLAR R A 1L R 5 A G
FH(P>0.05),1M 3 MHELEAEHAE (F=
10.236,P<0.01) ,
2.2.1 R)Z AR BRI YR
WA L R A e Y, TG R R
IRASEAE, 2 Bl X1 A P ae 25 1) B2 A A AR TR
(I R« G5 ARPE T SR MR 2 3 P B b
YIBETE (MTD) (1978 HLBR B A b R B 35 4%
A L (ol A= Wy Ae 7 (MPFD ) HAS (& 2) 1 e 3
398 3 Kb ] O 2 S DRGSR T R AR A
R AR 1k W B SR AR AL R
TR B 5B 5 b S A WIS 1 B b
HUOREA 225 b+ 3 A B ) R AT
R A Gt 5, RIEE, WIR)Z A
B S IR (SPFDXMTD Fl STDxMPFD) Ji5 |, 4F-
SASE N A PR R LR B = T IR E R R 5%
PR (SR bRE ) | TAEAS TG ) A2 R [ UR R
AAFT AR X F A LR R R
AeE(E?2),

TCIS A B M A 2 J AR bR, AS [R) 3 AR T R
A= TR ELA AN [ i 7 SRS LT, T 3
TEREFP AR ARGUAE YU RV (MPEFD) J5 2R 1L 3%
AW EES A2 P YRR R
MR )2 A LAk B R 2 KT Rk (B4
FRiE) o RS T, B AR PR 9 B VR
(MPFD) J& , JF A PR VR 2 356 MLk BF 1L % 2
iR TR R REAR ) |, WA R R A
( MTD) FIANSERDALBER | 270 4 584 HLER 21k

0.4 O&E#-RE DEB-FE .
B AR MR
03} - T
g * Cc b
ﬁ‘- _____;- z a ab
F 0.2 a a b
= a
&
Bk
0.1
’ AR EFIMPFD I EFMTD
T YR B

2 BEFHNAREALETEFNBHNERTLRLEER
Fig. 2 Comparisons of the accumulative mineralization
rate of soil organic carbon in different treatments

STD SPFD ft3&HiHh JF A4 MRIRJZ £ 3, MTD \MPFD fRZFE R M J A
TR 2 A I 5 B A~ B8 0 1 15 5 AN [R) 7B 2 7 AH ] -+
FIHIZE AR SR AF T 2 Gl Py e ik B 14 22 5 1. 25 (P<0. 05 ) ;
* RN R L2 57 3 (P<0.05) 5 FORARE A -H
IRLER  —— - FR AR L R 2R ¢ AR 25 R

A REFEES,
3 i i

3.1 AV A LB A5

2 T SRR S IR IR VR S 0 A R
BT R e N (PR 1) 3k nT R SR TR AR W xh
Jo R FHEA e B8 ( Six et al. ,2006) , #2276k
AW REVE R T A DL AL R AN — | T A
AR o TR e 4 A A g e 07 3 Ry Jit
R FE W 2 4%, Guerrero 55 (2005) F1 Xiang 45
(2008 ) Iy, 4= HEIR AR K TR ) 1 IR Wi A K
[ElREUNiE ey W nee SINEy e NIk | IR G2 =% 7/ N REER a2
(Salomé et al. ,2010) , FESEAF A AMNEGL A=Yy T L)
A T BE Y T W Bl A4 TR T HE R €O, T
Fontaine % (2005 ) WAy , A ) 5k 1A 14 21 4 35 0
WA L BA B S0, H4E S ECA LY
TERL WA PR R ) CO, ., 125 WIBEE
WEERY O A A e YriE AR E TR, 1k
R T F-F4 (Six et al. ,2006) .

WFFEUESE , A T X A Bl R AR 1R 1
M i3 (P<0.01,% 2, K 2) . Addiscott(2010) $2
A AR BRI, RIEA LR R A 32 %
SR 2 AR RS 1) AR E W A AL K
fiffe SRR B 2) T A W R ST S A A
6 3l ( Ekschmitt et al. , 2005; Fontaine & Barot,
2005) o Hij—id PR FEOEHHAE YA BE A 1)
WYyl A AR W T 4 R B IR (Kemmitt et
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al. ,2008) , X P Ak 3 JE A RS S 72— 8 K P |
(Falloon & Smith,2000) , IfiJ5 —id B2 (APl 2 ) &
E;ﬁﬂiﬂﬂ:iiﬁﬁj{i%( Brookes et al. ,2008) ,J-JFEJ;%J(
A WV 0 B ANAS A P 3 — i PR Y AR ( Kuzy-
akov et al. ,2009) . FRTIR . i1 TR KR M RETE
AR ) JEEAR] T RE 70 AR B e A6 A80C% #En B
WEABEAA M 29 (Blume et al. ,2002) , 3 Fli 22
SRR 5 ) A A AL BT Y T O 3 % ( Blume et
al. ,2002 ; Fontaine et al. ,2003)
3.2 JEASRIEXSA LR R R

SRR RN, T8 R A SO I B 52 R
IR I DRACR N we IR S A A R o =R G
1) BB EL T A PR 2R (R 2),
XA R BE R 3R ML T i 520 H ATk A
4 —2512 , Rumpel 45 (2010) AN, JiEJZ 505K A9
IG5 23 5 S A G BILJSE R, ELAR R 2
UK AT B A A LB ] A 3 E 0 1Y) 52 A
¥, 1H Salomé %5 (2010) ZIIA N Ik 19 80 W E A 2
PR R 2 A HLBR Ak . BIF9E A B, >4 s 1 A0 i
AR SRR S YR A W AR T I G R O
A oaxf IR BRI R R A B R
T2 [l PR 1 SO FE A 2 W i 3 SRR Y
HMIEA R (B 2) . ik, AR X 5 Bl
By AL 18 S0 17 1 % 1 - S A WU RE TR 4, iR
SR BE XS A LA™ A 52 0l )WL A — B S5 A
AIRERLAE T
3.3 L Hb ARG BLaR AR T Y 5 e

RIZ TR LR b 52 1 3 A FH 2 2 (5 3l
JAEAR) Y 2 S e, S B DR TR )ZE R A L
ARFIEZ BB RE R, DTSR B, RHEA LAY
FRIE & 5 - SR Bl 454 % DI AH ¢ (Merild et al. |
2010) , b ) FH 2 70 FIAR 9l 28 80 0 ol A8 4 S 8K
P W 1k o B B (95 K R AR 2004 5 3R 4R,
2007 ) , AN [ 45 ] v 0 AR 22 55 s M2 T8 o
HR 2 18 o T e AE H 2] 38 % )2 £ 3 ( Rumpel &
Kogel-Knabner,2010) , H 5 A= MR 2 H358A HLE &
B E S THEHM(F 1), Fontaine 55 (2007 ) AW,
JERJEAURRE™ A 2 rh BT S A LI i s i, £ i 4] ]
AU R AR 23R TR 2 T T S ik 1) 0 TIC DA T 5
TRIZBRAYTLIS T Xiang 55 (2008 ) A, JRJZ 37
BB A e R ML A 0 ik 57 R o F) 40 Lol 25 P 3
AWEFE Y, 2 Fofr b R P 2R B R 2 4 A HLAK 1 4
PSSR (B 1), Bl AR Y e iy

M o AR — , A B 3 B2 A iR 2K R 5 -
AR BT iE A () R A ) A B A 3R 03 (R 55 )
MEEZERITE(E D),

4 & i

FFTUESE T M I A Bl A v A <
SRAF 2 TR = A L A9 1k, {H 0 0y
W)= A HLR REVRA e e 2 24 N 7 3L R B2
Wi, AT A ELAR LA f TFIRAIRTE .+
MO TS BTN PR P 4548 (78 A S R IR 2
AT BB R 5 (4 ELHE A3 i xS0 4 % 2 - 3
A PUBRARE DL AR T, 0 T L8 iR AR S
PREE RVl AR At 1 BRISAR Y RARA L EEHY

O RGP BA S R G R e A S HE R BT R AT
R0 B G IR 3E LA

% 0k

WO, TAE, EBSE 2007, WiT R E £ Ry K%
THAT O fL R FE . AR RAR, 26(7) 2 1021 -
1026.

Rk, REAR, RSy, % 2004, AEER LTS HE 1 bR
B AT . AR AR, 24(2) ¢ 372377 .
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