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Abstract : Understanding the distributions of soil organic carbon(SOC) and its main fractions in a typical Karst catchment is a fundamental
issue for restoring and reconstructing the degraded Karst ecosystems in Southwest China. 248 regular grid designed soil samples were collect—
ed at the Wangjiazhai Village of Qingzhen County in Guizhou Province(a typical Karst plateau ) in Jan. 2010, and their SOC, dissolved organ—
ic carbon(DOC ), and microbial biomass carbon(MBC) were determined. The results showed that the contents of SOC, DOC and MBC in the
topsoils(0~20 cm) of shrub land were 56.86 g-kg™, 68.74 mg-kg™ and 264.12 mg-kg™, respectively and they were significantly higher than
those in the topsoils of upland and paddy field (P<0.05). The ratios of SOC/MBC ranged from 0.45% to 0.55% in the topsoils under different
land use types. SOC and its main fractions were significantly influenced by the land use types. Covariance analysis showed that MBC was ap—
parently influenced by land use type and pH, while SOC and DOC were influenced by geographic latitude. No significant correlation was
found between SOC and MBC, but the correlations between DOC and MBC were variable under different land use types. The MBC contents
were significantly decreased with the increase of soil depths within 0~30 cm for shrub land (P<0.05 ). The contents of DOC for paddy field in
the 20~30 cm soil were significantly lower than those in the 0~20 cm soil(P<0.05). The SOC density in the very topsoils(0~10 ¢m) in shrub
land was higher than those in other land use types, but in the 1 m soil profile, the SOC densities in upland(155.97 t-hm™) and paddy(107.92
t*hm™) were significantly higher than that in shrub land(76.14 t-hm™)(P<0.05 ). Therefore, the upland and paddy field seem favor for the
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SOC accumulation in soils, compared with the shrub land. However, in a comprehensive manner, the protection of shrub land and the deploy—

ment of straw return practice in the agricultural fields are eventually helpful for the SOC accumulation, the restoration of the regional ecologi—

cal environment and the regional sustainable development.
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Figure 1 Soil sampling location in Wangjiazhai catchment
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Figure 2 Distribution of SOC(a), DOC(b) and MBC(c)

under different land use
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Table 1 Analysis of DOC/SOC, MBC/SOC under
different land use(%)
e B Upland 7K H Paddy
DOC/SOC 0.21+0.10a 0.22+0.09a
MBC/SOC 0.55+0.25a 0.45+0.33a

FEASR M Shrub land
0.14£0.10b
0.46+0.22a

R AR/NE FRFRFATER KR EEKFE(P0.05),

Note:The same letters within each row column represented statistical

significant at 0.05 level.
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Figure 3 Spatial distribution of land use type, SOC, DOC and MBC
£2 FAETHMFIAARRELE SOC REASHXEY
Table 2 The correlation coefficient of SOC and its fractions under different land use
. 24 Upland 7K H Paddy HEABKH Shrub land
U
SOC DOC MBC S0OC DOC MBC SOC DOC MBC
SOC 1 -0.134 0.117 1 0.064 -0.319 1 0.432%* 0.139
DOC 1 —0.375%%* 1 -0.340 1 0.286**
MBC 1 1 1

e BoRAHEGH B ABIN B EKFE(P<0.01), ** means correlation is significant(P<0.01),

£ 3 ARTHF AT LEE SOC RHAS KN
Table 3 Effects of different land use on SOC and its fractions

+#iF)F 5, Land use SoC DOC MBC
F value 52.641* 22.590* 65.379*

I R RG T BRRA R B E K (P<0.05), * means cor—
relation is significant(P<0.05).

RIS LTI RN A DL AR o 25 AU BT R XA
FEAEAR, AR SO I L 3 pH Rk R BEAE i s
Wi+ SOC RIEA I oA it R L B H# T 04T B
T2 M T DUHERR U ] AR B R , SEBR Al AR B X
WL A A FRCR ARl T, HiR 4 ATRUE H, HE
Frts pll SO IR AR, b ) 7 A0k
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Table 4 Variance ratio analysis of different factors on Soil organic carbon density

SOC and its fractions

WH soc DOC MBC
T3 FIF K Land use 1.449 1.924 14.657*
pH 4.846* 1347 16.018*
MR BE Latitude 53.946* 12.203* 4.540%
FE#LIR2 Error 552.784 492.685 7 582.578

W TG BRI A B B E K (P<0.05), *means corre—

lation is significant(P<0.05).
MBC 52k B2, HEBR R 7 g3k e
FE RIS , 13 pH X} SOC F1 MBC BB H B3,
TR = BT SOC K H A 4y 398 B, W
kL&, 13 MBC L 3bF 77 X pH B e
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FIFET,0~10 em 3 SOC £ 2 AVEA M IR 5
7 (40.62£14.10)g kg™, H K S B 11 (25.38+5.10)g -
kg™, B fIRAE 7K H (18.11£1.96)g-kg™ s BRI 7 253
HrRH 0~10 cm T ZHEAMM SOC EREE S TF
HiFIK H SOC & & (P<0.05), T 5 #ih 5 7K H 2 [[] 22
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HE S ATLAE S, TR VRS E LT 15
SOC & & . H A E D A& &, FIAR L 1A
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BILIRZ 0~10 cm M+ EEA WS B K, 1 H LI

AP SOC/g kg™
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Figure 4 Dynamics of soil organic carbon density by depth interval
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Figure 5 Dynamics of SOC content by depth interval
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b
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WEAS, RHEFXHHT, 3 F 4 F] 7 XS E
0~30 cm L2 HF750 1. HEFER 5 ATLEH, & LA
AT ,0~30 cm + 25 DOC 5 MBC {9 £ 3kE
TERERE 2RSS, 5 DOC 7EHITH b
1504 £ 25 DOC A YRR sl (N R & S5 %
H K H 20~30 cm 5 0~20 cm % /2 11 DOC &
BEERENER, B EEAMKME 1R DOCEE
TREWZSRE, 0~10 cm 13 DOC &8 LIHEAMH
B 5 M (49.59+9.37 )mg -kg ™', H WK 27k H (47.15+
3.18) mg kg, BAKME A . (36.84+16.06 )mg kg™, 3
Fl R R 0~30 cm + 2, FEE R IREE I3
B, MBC (95 BRI B, (TR BEAM M
12 MBC HEE2BEMZEF(P<0.05),

3 g

3.1 RE11% SOC.DOC K& MBC S F4SHE
RELHESOC FEMFMERRE, Kt

FIABE R —ANEZEEREY, FHREN, AFREE
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£ 5 AELHFAARXLESHNE DOC & MBC FEEXTW (mg-kg™)
Table 5 Dynamics of DOC and MBC content by depth interval under different land use(mg-kg™)

0~10 ¢cm 10~20 cm 20~30 cm
T3 AHH = Landuse
DOC MBC DOC MBC DOC MBC
B Upland 36.84+16.06aA 158.20+84.93aA 32.75+14.97aA 108.90+37.57aA 25.08+11.42bA 40.90+1.22aA
7K H Paddy 47.15+3.18aA 205.85+24.68aA 43.63+3.76aA 192.65+24.19aA 25.49+6.59bB 115.46+37.68aA
VEA B HE Shrub land 49.59+9.37aA 142.46+25.65aA 42.63+11.96aA 98.96+22.55bB 43.89+20.02aA 75.28+20.84aA

I RPAR/NE FRFRR RS2 RE T BE K (P<0.05) , ARKEFRFIR R — 1854 R 12 2 FA B B E K (P<0.05),

Note: The small letters within each vertical column represented statistical significant at 0.05 level. The large letters represented statistical significant at

0.05 level under the different layers of the same index.

Z5, RETHE SOC HWE S EHREV/MRIKEHEAR
b (56.86 g-kg™)>F- 1 (23.52 g-kg™)>/K H (19.15
g-kg?)o HEAMUBER AR Z MIAETEYIRE,
MTT S 138 SOC FFR RERHORIE, [RIBT IR X FE AR
b A B 7 i AR, N T R AR K £
MR, BFFHER SR, TR X R A
TRAE 1R 2228 A0 2% T R v i T U o A , 43R
EHA, HEREETRESENE A, TIEEMRE/DN,
BFFHE YR ERES, BHb K HA YRS AT
BAK, ATRERR TR T B AEME , B3R T L3 RA
HIZEH , B LB AR s , SRR KB R AR™,
FBHEYER R, AF]F 158 SOC MR, Fith
SOC & &= 7K H AT GBS HH THFSE X 7K H B 4R 7K
B4R, BAERFEHARIFIAE A HSE, ik T £33 SOC
AR LR TR T 138 SOC & AL H TR
HOAFEFFR HAREE L, B #)F SOC &,

138 DOC 15 A ML E ) — N EZ A 47,
TEAEVURRI R E FE R DOC kA, B
B,DOC AR5 T3 SOC &' YA % ,S0C K F
=13, H DOC Ak A B AT =™, AN
FAE LA FH TR T SOC &5 DOC 82k
— 3, FEAVE AR A HLERFN DOC & B e, HYE N
68.74 mg-kg™, FEARMHL HIEH YK S ES5DOC LK
BhAa S EZEREBEMR, MRS A
0.432 1 0.259, Ui BARE AR ML + 38R A 5DOC 1 &
BT A VIS BN, T2 5K HH%
BRI BB AN, XTTREH TIEAHHE A,
7K H 5 2 4th 4 HEK 73 & & . pH B R R Lt AR A 1
FH oA TER AR 5SS AR
M) - EEE R A Fe e M, AT S BGE I 1 38S0C & &/
SHEEMHEER, Z240HEAEHSEd3E soc
SR, HIF T R4 A DOC X SOC KRtk
Mo HTF/KHSREMZ A\ HHEEZmEX, WiEHA

HUIE . BIfHSEREE S A L EE ZE VYR, F
Z R DOC B EEZRIE , T F B F b 57K H DOC/
SOC 1B 522 = THEA M.

3% MBC/SOC( 354 ki ) vl LAVE A8 DLk
AR , 87 T B AR A A S R O
BUAR 7, HAB AR AR AT S0 35 i A B9 A AL 1k
A= W B ) e AR L A B 2k DA 3 Xt
BHUEREES, AR LA 5 =F MBC/SOC &
BEBENEZS (HUURHE R, MK HFEARH
FEARRT I BT 0.45%~0.55%22 8], X 5 DA
e TR b X B 5T 5 R A — 22012, 4 S /N R B A
FE X P I W TS AR SRR, 4B LR R AT R 2
TEYAEYRTEZ LI C TREmME KR, FE L
AT R AR C TR & R, E BRI, I
SERA: W A AR, B 5Y R BT XA [F]
HF 5T 3 C/N AbF 10.28~10.82 2], 24 ¢/
N ZFE/MF 2001 BF, HEMAEYRERKZS] C T
FELT , AT S B A P L B R, [RIB 7T BB TR A
AT RES  BARE H KRS BHE R AR
AR A SEAF X 1 8 K SRR SR U A
FEEER, (R THi R M /> B YR B,
T P& T4 R R A S A B AR A th S 2 2 UAE W Y
1A BRI, BT MR X A A W A BB R
AR , B¢ T il — D A R A B
M REZHEEIBIST

HRERAR LF AT, LESOCH
MBC Z [AIRNFEEAHCHE ; B 14 MBC 5 DOC 2
e 5 3 A 2, T A MRib 13 DOC 5 MBC I 2 3
e 82 TEAH 2K o 33X AT B2 B R R -3 ) A O =X
Z N KB K/NAR], LA SE YR 1 g
ARG B T BRI EE R, BARIE A ¢ ik
— R S5HE . E AR 1A 7 =X 188 SoC
RISy E LT A, bR A I H A &
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¥ B0 (P<0.05), KB 5 MBC>S0C>
DOC, XK AW 2N R IFEE R B
KR, T ER T REY], 13 MBC 3% 3
FIA T pH By mE K, +3E SOC F1 DOC 32
W B R

3.2 tiE#mE SOC.DOC MBC B EHBREE S IS

WA RE , Z AR A A =T g8
THAE AR 22 B PR TR (938 i sk2b , 3R )2 0~10 cm -
BAEHEUN, L ERER N EEIR S 24
W AN TFEARNRIT S, R 5K EIMEEZ
NAEEZWB R, EW IR EE IE H TS FF 56 R
FHIFEAVRMAR ., SHEAMMAELL, Fib 57K H
148 0~30 em G HLAR & EAXTEAR , BEARIRHAT DL S
TR, TR 5K HEAE R L, R T
KURXT + B AR AR A SR ZU B R B A
BUBREIBE RN 25 o {XAE 0~10 cm 12 REARMRHA HL
R TR 5K H, BE - E N, #E AR Mt
BYUREE SR TR, L2 KTRE0S5KEAN E
BB E . BT A X AEAK - ZREEE 30
em Zof MR 5KH EBHEIE(IKT 1 m), #EA
MHbA LB B B2 2R, A Lk
BEIAR . GRFRH, R NEARMIZ A HH
REME/NEF T HEAVR B, B S 1IES
BB B B R IR SRR, Bt 5K HA YUk =
R FHEARMM, TR 5K H G, R R ERER
WAE I 2 L, EE RS LB SRS
PR TAERFIET, Bz ag 4k H i B i , 328X
B DBk A AR FEFRIA A, AR S+
BAVKNRE,

AE LA HHF R TF,0~30 em -2 DOC 5
MBC 1) & 2 ¥k + R B I 2 IS mE S, mixX
— iS5 HEA YIRS B0 —3, HIEA LR
MR, X DOC fy R B R 55 , I T 1 %5 W H DOC
TEER, XU EERE I DOC & &%
RAEE; FELERERRm, 8K sE5E R
JE .pH DL R 58555 & B RIS AR # 2 5 h
TEEBAEYRIE N MR REE, M —SREEY
i) - A A W R 1

4 it

+ 3] A 5 % 3 SOC R KA /A B &R
M, AR 3R A T 8 SOC 5 MBC JoAf sk
4,15 DOC 5 MBC fIHHRMEIE A 57

AR A AT RT, RELE SOC & EFAE
Z5 X TR SKH, EAKMESF T LB
MUk R 246 L REERESR KH 52+
BRI KT HEA MM, FE i 245K H A 1E
W BB ESNEB VLR IA A R F 1%
SOC F &M . B, FEAE L& 1A =N
d AR RTER T, W5 X P 52 b 55 7K HE B R i X 43
B HUIRABAETE SR ) L3R 7 2 N ETE B
SO, A MR AR, AR Xy AR )
FEXTBAR, T84 B Z W E U MR R 454
T, FEHR A AR LA —Fp R

W T4 R R X B LR Rk By LR RE R
KEHFH 5 NS4S E SH VR R A
BE  WHEEAR SRR AR A AT St L E
R, FEE R A A T i R A R K Rk, A A
FHEH VR BRAESKE ; xRS, E5
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FreitE,

S 30k

[1] Singh S K, Singh A K, Sharma B K, et al. Carbon stock and organic car—
bon dynamics in soils of Rajasthan, India[J]. Journal of Arid Environ—
ments, 2007, 68(3):408-421.

[21 #RFHA, RS, A . K S A PUIEX LA YA
Bk, A, BRRsZna]. L5, 2002, 39(1):89-96.

XU Yang—chun, SHEN Qi-rong, RAN Wei. Effects of zerotillage and
application of manure on soil microbial biomass C, N, and P after sixteen
years of cropping[J]. Acta Pedologica Sinica, 2002, 39(1) :89-96.

[3] B4, TR, RIBSE, 5. AFEY &YX 1A PRI R Y
TR R BN 45 DR BRSE, 2000, 20(4) : 151-155.

CAQO Jian-hua, PAN Gen—xing, YUAN Dao—xian, et al. Influence of two
litters on the soil organic carbon leachings and its karst effect[J]. Qua—
ternary Sciences, 2000, 20(4).151-155.

[4] Cook B D, Allan D L. Dissolved organic carbon in old field soils: Com—
positional changes during the biodegradation of soil organic matter[]].
Soil Biology and Biochemistry, 1992, 24(6) :595-600.

[5] Kalbitz K, Solinger S, Park J H, et al. Controls on the dynamics of dis—
solved organic matter in soil: A review[J]. Soil Science, 2000, 165(4):
277-304.

(6] 3k 5, BREEAL, ETAK, 55, i 5 SURMBRE Xt ke i 1 3
I 432 8] 43 A FRAE AR WA [T). AR S 24k, 2007, 18(7) : 1459
1463.

ZHANG Wei, CHEN Hong—song, WANG Ke-lin, et al. Effects of plant—
ing pattern and bare rock ratio on spatial distribution of soil nutrients in
Karst depression area[J]. Chinese Journal of Applied Ecology, 2007,



1964 ERPRAR, 45 W S e SR R/ NS L S AL L2 5 9 50 A AT

2012410 A

18(7):1459-1463.

[TV 8Bk, TR, S2ipuh. AL E BITAR L HEE A PR RS
[J]. 7K LR, 2003, 17(4) :151-171.
XU Qiu—fang, XU Jian—ming, JIANG Pei-kun. Study on organic carbon
pool of soil under intensive management bamboo forest[J]. Journal of soil
and W ater Conservation, 2003, 17(4):151-171.

(8] BB M, RHTHE, B B, & ARG A VBREEHR] A5

BE2EH], 2010, 19(4) - 889-893.

LIANG Qi-peng, YU Xin—xiao, PANG Zhuo, et al. Study on soil organic
carbon density of different forest types[J]. Ecology and Environmental
Sciences, 2010, 19(4) . 889-893.

[9] McDowell W H, Likens G E. Origin, composition, and flux of dissolved
organic carbon in the Hubbard Brook Valley[J]. Ecological Mono—
graphs, 1988, 58(3):177-195.

[10] Michalzik B, Kalbitz K, Park J H, et al. Fluxes and concentrations of
dissolved organic carbon and nitrogen—asynthesis for temperate forests
[J]. Biogeochemistry, 2001, 52:173-205.

(1] faJ 4L £ et i J HAE 37 SRR AR PP vh B B (D). &
3%,1997(2):61-69.

HE Zhen-li. Significance of soil microbial biomass on its nutrient cy—
cling and environmental evaluation[J]. soils, 1997(2) :61-69.

[12] AT, Bhb 3, BRI . SN 1L X e Y A e R R IR
BRI BHEIR S A2 4R, 2001, 20(1):33-37.

PIAO He —chun, HONG Ye —tang, YUAN Zhi —yun. Soil microbial
biomass acts as source and sink of energy material C flou in mountain—
ous soil of Guizhou[J]. Chinese Journal of Ecology, 2001, 20(1) :33-37.

[IBERUR, TFESE, AR, 5. B LM A SR F AR T -

TERE L KIS ST -SRI AR A L KR (1], HiERBL2E R,
2006, 21(5) :504-512.
REN Jing-chen, ZHANG Ping—jiu, PAN Gen—xing, et al. Indices of e-
co—geochemial characteristics in a degradation-reclamation sequence
of soils in mountainous karst area: A case study in Guanling—Zhenfeng
Region, Guizhou, China[J]. Advances in Earth Science,2006,21(5):
504-512.

(1412 2, BHRSE, FRRIR, 55, L BRI Pk 41 38 X B st B

JC SR A LA SRR (). R RO RESE, 2008, 41(1):
122-128.
LI Ling, XIAO He—-ai, SU Yi-rong, et al. Effects of land use on the
content of soil dissolved organic carbon in the typical landscape units
in subtropical red earth region[J]. Scientia Agricultura Sinica, 2008,
41(1):122-128.

[15] Kalbitz K, Schmerwitz J, Schwesig D, et al. Biodegradation of soil-de—
rived dissolved organic matter as related to its properties[J]. Geoderma,
2003, 113:273-291.

[16] Fan J, Hao M D. Effects of long—term rotation and fertilization on soil
microbial biomass carbon and nitrogen[J]. Res Soil Water Cons, 2003, 10
(10):85-87.

(17 BRI, IR, 86 6 5. AL BUE WA C A% RHBFHR].
23R, 2002, 39(2) :152-160.

CHEN Guo—-chao, HE Zhen-li, HUANG Chang-yong. Turnover of mi—

crobial biomass C in red soils and its significance in soil ferility evalua—

tion[J]. A cta Pedological Sinica, 2002, 39(2):152-160.

(81 %, EELE, EHKAL, & RERILRFEIER A L MY

ERFEN AR EZREE T AEFRE, 2009, 28(3):394-
399.
HE Rong, WANG Guo-bing, WANG Jia—she, et al. Seasonal variation
and its main affecting factors of soil microbial biomass under different
vegetations along an elevation gradient in Wuyi Mountains of ChinalJ].
Chinese Journal of Ecology, 2009, 28(3):394-399.

(191 &, XU, RHIE, 5. R FXHR - FR YRR
e [J]. N R AE AR, 2002, 13(6) :709-714.

HUANG Yao, LIU Shi-liang, SHEN Qi-rong, et al. Influence of envi—
ronmental factors on the decomposition of organic carbon in agricultur—
al soils[J]. Chinese Journal of Applied Ecology, 2002, 13(6) : 709-714.

[20] 2N, 7 3¢, FAEE, . RRMEH T T E A YIRS
R ] 324, 2004, 41(5) :687-699.

XIE Xian-li, SUN Bo, ZHOU Hui-zhen, et al. Soil carbon stock and
their influencing factors under native vegetations in China[J]. Acta
Pedologica Sinica, 2004, 41(5) . 687-699.

RUBLAL, SR, 7d B ARIZMALYET 130 PR8I A RFE

BRBRPERTSEI]. 7K ARG, 2005, 19(3):24-28.
SHAO Yue-hong, PAN Jian—jun, SUN Bo. Study on characteristics of
soil organic carbon decompositions and carbon pool under different
vegetations[J]. Journal of Soil and Water Conservation, 2005, 19(3):
24-28.

[22] SRR, TRLASE, A 4, 55 MESUTRR I A AN ) st ] 26 7 +
A HBRMA R L] 4275547, 2007, 26(10) : 1579-1584.
YUAN Hai-wei, SU Yi-rong, ZHENG Hua, et al. Distribution charac—
teristics of soil organic carbon and nitrogen in peak—cluster depression
land use of Karst region[J]. Chinese Journal of Ecology, 2007, 26(10):
1579-1584.

(23] m AL, AR ELAE, TS, R RA A =5 e 1 ey s i e 5%
SHRFAES TN 7K R ARFe2EHR, 2005, 19(2):53-60, 79.

GAO Xue-song, DENG Liang —ji, ZHANG Shi -rong. Properties and
nutrient properties under different utilization styles and slope position
[3). Journdl of Soil and W ater Conservation, 2005, 19(2) :53-60, 79.

[24] Turunen J, Moore T R. Controls on carbon accumulation and storage in
the mineral subsoil beneath peat in Lakkasuo mire, central Finland[J].
European Journal Soil Science, 2003, 54(2):279-286.

[25) BRIESE, LR, BRER, 4. A X 1 R A 5 =00 - A Pl
o BH YRR B REALT]. 7K R ARIF2£41, 2009, 23(2): 109-114.
DUAN Zheng—feng, FU Wa-li, ZHEN Xiao—jun, et al. Effects of land
use on soil organic carbon fractions and its distribution in karst[J].
Journal of Soil and Water Conservation, 2009, 23(2):109-114.

[26] =552, B A3, REe7K, 4. Wikt XA R - i) F 5 0% 13

BBk AL RV YRR AR I]. NS IR,
2006, 17(10):1827-1831.
LI Xin—ai, XIAO He-ai, WU Jin—shui, et al. Effects of land use type on
soil organic carbon, total nitrogen, and microbial biomass carbon and
nitrogen contents in Karst region of South China[J]. Chinese Journal of
Applied Ecology, 2006, 17(10) : 1827-1831.



