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Abstract: The contents and fluxes of water-soluble organic carbon( WSOC) are sensitive indicators of soil
environmental changes, energy of soil microbial activity and driving force of soil nutrients, which could
reflect the changes in environmental conditions. In this study, limestone soil and yellow soil , typical soils
in karst areas of southwest China are studied for their dynamics of soil organic carbon (SOC) and active
organic carbon ( water-extractable and readily oxidizable organic carbon). The results show that SOC
contents in different soils are different; black limestone soil has higher average SOC content than yellow
soil. Similar to SOC, the contents of both cold (25%C ) and hot (70°C ) water-extractable organic carbon
(WEOC) in black limestone soil is also higher than in yellow soils. The percentages of the WEOC in
total soil organic carbon are the highest in the yellow soil profile, being 0.040% (25°C) and 0.527%
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(70°C ) , while the WEOC in limestone soil profiles is the lowest, being 0.016% (25°C) and 0.255%
(70°C). The WEOC is significantly correlated to SOC in the five soil profiles studied. The significant

differences in readily oxidizable carbon (ROC) contents are found between the limestone soil profiles and

yellow soil profiles, showing that the limestone soil profiles have higher ROC than yellow soil profiles.
The percentages of the ROC in the total SOC are much larger than those of the WEOC, and are variable
in different soil types, ranging between 39.35% and 55.15% . In general, all the active organic carbons,

including cold and hot water extractable organic carbon as well as readily oxidizable organic carbon, vary

with SOC in a positive relationship. Among the active soil organic carbons, the hot WEOC show clear

differences between different soils, and significant relationships with ROC and SOC, which can be

accordingly a better indicator of SOC dynamics in soil.

Key words : karst areas; soil organic carbon; water soluble organic carbon; soil readily oxidizable carbon
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Blair et al (1995) % #F 5% & W, fig #%
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Table 1 Basic features of the sampling sites
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Fig.1 Soil pH changes in different soil profiles
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Fig.2 SOC contents changes in different soil profiles

AT (cm)

100

120

5 EA MBS AL, 4 3 00 T 2 3R 9 A
TR 2 T A Pk & o 8 s 20 1Y 7228 1k
il (R PR 58 25, 20055 2R 535 45,2007 ; X1 % 7%
45,2008 ), HAS [F] ) T DA ZRJZ 1] 1 A7 ML o i AR
LBy AN ] v 8 R0 8 (5, 47 K 4 %) T DA 3R
JETH T 2 20 em BB AL, A HEAT HLAR & & 2RI
A A R K AR R E 60 em IR JE
Qb ) 2 2L (1 2)

HEA TSR HLET S TR A LR Z ]
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>QZ- T B IR+ > QZ- T #HE > BY- 1 # (0 47 JK
T RYSER FR] KIS AT DR R A
A, EAR R U A K £ T . Bollag and
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#E AT,
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HE BY- I 8 (047 JK 1 70°C 12 32K B P HLAR & &
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Table 2 The average contents of WSOC (25°C and 70°C') and SOC in different soils

25°C 70°C N . 25C 70°C
. = . o T LR . » N N
Fedhdn's IR K TERK TRk - KT TR & 35
(5-kg™)  (g-ke™) BT ATHLBR LR (%) ATHLIRAIELEE (% )
Qz- 1 mALKE 0.0032 0.0779 26. 64 0.0161 0.2550
Qz-T  BEfik+t  0.0025 0.0446 16.77 0.0159 0.2621
Qz-T1 T 0.0015 0. 0260 9.16 0.0195 0.2894
BY- I HhgE 0.0031 0.0495 8.88 0.0398 0.5267
BY-I  #tAakKt  0.0014 0.0250 7.03 0.0299 0.3347
HIKTEH LR (2kg ) KA L (ke ")
00-00 0.10 0.20 0.30 0.000 0.005 0.010 0.015
) ' A ! 0 T T 1
10F !
201 ¥ 88T 20
N 4
= 034 E 40
5 5 ?,’ %
1 < H
%2( 60 HES % 60
# 70 B
- : + ;
80t —— QZ- | HtpiK+ 80 - QZ- | B4kt
90 | —— QZ-11 E@@/)d‘ —e— QZ- 11 {1+
100 —e— QZIII ¥ 100 —a— QZ-II1 3l
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N . . oy ) A~ L3 ya
3 KA B A BRI o e RO AR AR
Fig.4 WSOC (70°C) contents changes in different soil profiles

Fig.3 WSOC (25°C) contents changes in different soil profiles
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Table 3  Correlation between WSOC (25°C and 70°C ) and SOC in different soils
] " BIK(25C) WA LR S 3 K (70°C) WA HLUIK S - 56
2 LS. 25
s s e LB 2 5 LB G 2 50
Qz-1 BORL 0.848"" 0.975""
Qz-T Beakt 0.890"" 0.866""
Qz-1I P 0.877"" 0.969 "
BY- I R 0.912"" 0.968""
BY-1II A Kt 0.322 0.991°"

TE o " FORAH MM R p <0.01

Note: “ = * 7 stands for significant correlation at p <0.01

TR (5 R A PR EL 3R LS P B AR A
SR AR IR DL . 5 T - K A LA
o7 RV HLAR Y EL 3, JCIR 2 25 CIR IR JE 7T0°C 1R 42
PR BY- 1 s, Hrb QZ-11 B K £%K
A MURR fe 1%, QZ- T B0 7 JK + $OK I i 1k
APl AR, B b A #ITH 1 4E 25°C 3 70°C K
AR B A B 5 S A DL Y LSRR, ik
JEFK P& UL 2 ¥ K S IR A BLBR , BY - 1 18 48y
T QZ- w8, 3 5 P 1> v 458 70 T - 7l 9k 7 =i A
T A AL FR IR A OC
23 EEERARIHELIESEUSKEEER

T4 ) E ARSI B NS A BLER Y L
(B2 S e A e Pk Fe b, T3 g b 5 Ak
Ah T o B g, U BH A SRR T R R AR
e COREHAF,2006) . AIETS ATRLE Y, 145
AR ) R[] IR AR YR 1 2 R N
TR, AR 15 4 AT AR ) A8 1k 3 — 3K
(B2), Bk AR # S e m e 1% S
AALSIR S 2T, A K 5 SRR T3
e, A2, BY- 1T B a7 K + 31T ) A b Bk 5
IR AT WA 5 AR Ak — | e s I 1T 9 5 AR
KA EAR T FEIERIT R E 0 ~20 em T35 %
AR S AR L RCOR (I 5) , ARl BY- 1 B4
3.92 ~46.65 g - kg™' BY-II # (0 f7 JK 1 2. 04 ~
29.65 g-kg ', QZ-1 A Kt 24 46 ~
46.63 g - kg™', Qz-1I o A K+ 14, 48 ~
28.53 g - kg ' \QZ-M#HE4.13 ~9.75 g - kg™, 22
o K EHIERZ 0 ~20 em 2B IR K F# €4 K +
FNHCHE 1T BN A K T 20 em DLF AR IR
BN, Q-1 B K+ QZ- T B K XA
FAITED DA 3R )23 3] 1 38 e 2 AR A A L A ] | 722 Ak i 34

RAR L5 A DU AE B T P A A AR, £
HEA HURR 5 15 5 S AL A TR A OG5 R A I 8
HF(FR4) .

IS A (2kg )
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= Q7- 1 B K
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Fig.5 ROC contents changes in different soil profiles
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+ 46 5 S AR 7 S LR 0 B R QZ- T B
FKA(53.95% ) . QZ-T1 B {a 7 JK + (47.90% ) .
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o7 A LAY LB (WL 2) .
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Table 4 Comparison of average ROC content in different soils
) . AR TS AEASE LGSR Gy A A RS 1%
FEMaS o
(g-kg™) (g-kg™) A BRI (% ) A WL 9 AH DG 2R 5K
Qz-1  RBeakt 26. 64 16.37 53.95 0.978 "
Qz-T  Beakt 16.77 9.33 47.90 0.926*
Qz- B 9.16 3.76 39.35 0.991 "
BY- I e 8.88 5.90 55.15 0.988
BY-  #taAK+t 7.03 4.03 42.03 0.988 "

T s s "R S FRIRAR RN B

Note: “ # * 7 stands for significant correlation at p <0.01

i 5¢ X 4 38 By S Ak 25 ik 5 K 8 PR L Bk
(25°CHI70°C) BEAT M Sk 0 #r, 45 2R R (3R
5),BRBY-I1 B (0 47 K 4 1 1 5 ¥ 7K (25°C)
A HLIR AR SR I 2541, TR 2 e K (25°C)
R IE IR (70°C) Iz S K i VA LK 5 +

Oy BACT R Y38 B 2K AR AN TR] A
SE J7VE A YR 1 S 0 R AT AL 1Y /AT BR Y
25 BN — 2B LRI T SR
Pt 5 1Y A X AR Ak R 4 M AE TR 1A A T
E5t,

5 AR R 5 E AL SRR I HLBR-F- 2 55 5 Y LU
Table 5 Comparison of average contents of ROC and WSOC in different soils

O BAEIRSGEK By B RR5 H0K

25°CRIEVEA BB 70°CARIEVEA BB 1 5 S AL 5k

FEfmdns i (e ke ) (e ke ) (e ke ) (25°C)HAPUE  (70°C) A MUK
BT BT BT [ R B [ R B

Qz-1 HBeakt 0.0032 0.0779 16.37 0.771** 0.989 "
Qz-1 HBeakt 0. 0025 0. 0446 9.33 0.829*" 0.965""
Qz-1I I 0.0015 0. 0260 3.76 0.904 " 0.980""
BY- I I 0.0031 0.0495 5.90 0.867"" 0.935""
BY-1I #EAKE 0.0014 0. 0250 4.03 0.326 0.997°*
T o " FORAE N
Note: “ * * ”stands for significant correlation at p <0.01
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R T M A PR K R A BB
N5 A A PR 75 8 22 5 W X, A K 4 ) T 4
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