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)
1 (Fe-leack Stagnic Anthrosols,
) ( Fe-accumut Stagnic Anthrosols,
1.1 ),
(Udic
Isohumisols) , (Udic Cambosols), 0~ 20 an ,
(Hapli-Stagnic Anthrosols, , 2 mm
1 2
1
Table 1 Some physical and chemical properties of tested soil samples
we L clw) New) e
® 8.0 16.1 1.30 2.0 443.0 273.0 282.0
® 8.5 8.4 0.88 3.0 364.0 397.0 236.0
® 5.0 6.6 0.66 82.0 558.0 167.0 193.0
@ 4.8 17.5 1.70 87.0 298.0 379.0 236. 0
@Udic Tsohumisols; @U dic Cambosols; @Fe- leackStagnic Anthrosols; @Fe-accumukStagnic Anthrosols
2
Table 2 Some physical and chanical properties of two samples of Hapl+Stagnic Anthrosols tested
Soil pi g kg N(gkg ") P0s(g ke ) Fe,05(g kg ) ALO (g kg™
@ 5.8 16.1 1.71 1.30 43.8 128.5
® 5.6 13.2 1.62 1.5 46.9 130.0
Composition of particle sizes (g kg™ !)
Soil CaO(g kg™ ) Si0a(g kg™ )
2~ 0 2mm 02~0.02mm O 02~ 0.002 mm < 0 002 mm
18.7 700 9 9.0 247.0 413.0 B1.0
15.7 697. 1 8.0 303.0 416.0 273.0
(DHapl-S agnic Anthosols No. 1; @Hapli-Stagnic Arthrosok No. 2
1.2 3 000~ 4 000 10 min, (
( / , ) 2 mm 1 );
( 0 g, 2 ), 0. 5mol L™ 'K2S04 , ,
0.51 L1 2.515°17.51 101 1h, , ( 1
0.5 mol L™ ' K280, , 1 h, , ); ,
1 )
2 mm 1.3
( g, L1 51 0.5ml L "
K2S04 , 0.5125 1024 48h 2 mm 50 g 150 ml
, ) s , 60% ,
1 , , I 1 ,
2mm 1 em
( 50 g, 2 ), 2.51 , ,
0.5 mol L™ ' K2SO4 , 1 h, 1 1
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2 2 2
; 2 I ( D, .
s 28( i 1 ) °C ? ’
7d 14d 21 d 28d 35d 42d 49d 56 , Y= 6.881X+ 25.98 (R*= 0.908" ", n=
d, ( 3 ), 6), Y= 8.568X + 133.2 (R*= 0.973° ", n=
1, 0.5 mol L™ ' K2SO4 6), Y= 18. @Y + 201.3 (R’ =
K2804, 1 h, , 0.933° " . n=6), Y= 9.561 X +
1 . 175. 6 (R*= 0.901" ", n = 6),
1.4 Y= 16.96X + 337.5(R’= 0.865 *, n= 6),
Y (mg kg™ '), X
7] 2 mm 100 g ,
. 500 ml , ’ S
0 % > > >
; 101 , > >
1 em : Sml 0.1 mol L™! NaOH S S
10 ml s
., 28(f1)C 13~ 15gkg 119,
7d14d 21d28d35d42d 49d 56d
2 (
-1 @ £+ Udic Isoh 1
3 5wl . ol ol B e o
BaCl 1 ml, 2 , ( A 23 1 =3 Haph-Stagnic Anthrosols No 2
1 =~ X PH LTI Fe-leach-Stagnic Anthrosols
0.027 mol L™ " HCI) CO, ' oo | ¥ HEHIIETA Fe-accumul-Stagnic Anthrosols
o
E 400 |
E 340
1.5 E
Fealn (8] g 200
10m 1ml 0. 67 mol L 'HgSO4,4 ml z
Eul L
0.3mol L™ ' KoCroO7, B ml  H,S04 2 ml 0.48 mol L™ : 100
AgrS0y4, , , i 0
-1 0
2 h’ 0.05 mol L™ FesS04 K {-tk Water-soil ratio
pH ) - !
_ Fig.1 Change in contents of soluble organic carbon in sois under
, ’ _ ’ different watex-soil ratios
_ [9]
[9]
STATISTIC 5.0 ’
[ 11] ’
2
2- 1 2 2

2.1.1 )
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, , 5h, 0.5h
15% ( L1, 48 h,
( 0.5h ;
3~ 5cm , 2h
111~ 2.51 ), \ \ 48 h,
, 10% ~ 0.5h  12%( 51 28%
40% ; 10% ~ 20%, 10% ~ ( L ; ,
30%, 25% ~ 35%, 25% ~ ;
40% , : ,
. 70% ~ , ,
150%
2.1.2 (3, Gregorich [
: , 2d, 25% ~ 30% ,
48 h 0.5h ,
10% ( 1) 31%( 5 1); 5%~ 30%
3

Table 3 Change in content of soluble organic carbon with extracting time  (mg kg™ ')

Hapli Stagnic Anthrosols No. 2

Udic Cambosols

Udic Isohumisols

Extracted time (h) D1 051 D11 051 Dy 0351
05 244 352 141 201 58. 1 118
1 252 364 144 200 5.5 122
2 264 378 145 212 4.9 113
5 282 363 130 205 5.4 131
10 261 364 125 192 5.7 135
2% 229 362 128 190 63.9 139
48 232 347 102 178 63. 8 154
@® Watersoil ratio ( V/ W)
2.1.3 , 91%; )
, 25% ~ 30%
100% , 40% ~ 0% |, 2.2
49. 5% , 52.7% , 9.5%,
47. 2%, 40. 1% , ,
, (3 ,
25% ~ 30%( 2A) 3~4
25% ~ 15% )
( 2B) , 8 ;
, , 19% ~ 67% , 1 ,
106% , 113%, ; )
181% , 103% ,
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Fig.3 Changes in contents of soluble organic cartbon in Hapli-Stagnic Anthrosols (A) and Fe accunmud Stagnic

Anthrosols ( B)during inaibation under different moisture treaments

, 193% (143 mg kg™ ') 21% ~ 13%
, ( B~ 10mgkg ). 47%( 81 mg kg )
(p < ;
0.05)., 46% ~ 117%( 18~ 35 , ;
mg kg™ )., 78%(22mg kg '); : ,

112%~ 285% ( 81% ~ 234 mg kg™ '),
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2.9 ; , 2 1
kg ( 2%), 0%, 3 : ,
149. 8 mg kg ' ( 1 20% R )
150%) , : 4 ) 1
. : 39% 36%, 5 \ 1
78~ 348 mg kg~ '(150% ~ 20% ,
570%) ., 174 mg ke~ '(360% ), , : ()
(p < 0.001) Y= —22.46Ln(X) + 52.38(R= 0.737 " ,n =
2.3 8), ( )Y = - 31.72 In(X) +
73.25(R*= 0.9200 " ,n = §), ( )Y
= -43.28 Ln(X) + 100.1( R>= 0.836 ,n =
, 8). ( )Y = - 48.21 In(X) +
, 112.3(R*= 0.944 " ,n = 8), Y
(4, : (COn,ml kg™ "d '), X ()
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incubation under different moisture treatments
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41%) 148
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( ) 4 ),
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92%), 13% ~ 104% ( 53%) ,
37% ~ 63% ( 55% ) ; 4
(p < 0.01), 4 (p< ,
0.05),
(p < 0.01),4 (p < 0.001) )
A,
3 B, Ci=
A1+ Bl, Cz: A2+
Bz, D =
? Cz— C1= (Az— Al) - (Bl— BZ), D
Wang Bettany
65.4 g kg™ ' ’ ’
[ (A2— Ay)
) B (Bl_ Bz’
2 2 )’
12 , )
4.4 ’
’ ’ (4, 6, 15,16]’ D
D
[14] 3A 4 s
, 3 ’
( 0.391,
3A 4A , 0- 479) B}
(
) , CaCOs3
[17]
( 0.942" ", ,
0.975 ") , ( ,
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DYNAMICS OF SOLUBLE ORGANIC CARBON AND ITS RELATION
TO MINERALIZATION OF SOIL ORGANIC CARBON

Li Zhongpei

Zhang Taolin  Chen Biyun

(Institute o Soil Science, Chinese Academy o Sciences, Naging 210008, China)

Mineralization of soil organic carbon is an important biochemical process closely related to release and supply

of nutrients, formation of greenhouse gases, and maintenance of soil quality. In incubation experiments and chemical analysis of

soil samples of Udic Isohumisols, Udic Cambosols, Hapl+Stagnic Anthrosols No. 1 and No. 2, Fe-leack Stagnic Anthrosols, Fe-

accumu}Stagnic Anthrosols gathered in East China, dynamics of soluble organic carbon content and soil organic carbon minerat

ization under different moisture treatments were investigated to determine difference in soluble organic carbon content between

aerobic and submersion cnditions as related to change in mineralization of soil organic carbon. Soluble organic C (SOC) was

linearly and significantly related to watersoil ratios ranging from 1. 1 to 10: 1, with different correlation wefficients (R% in the
soils (Udic Isohumisols 0. 908" * , Udic Cambosols 0. 973" * , Hapli Stagnic Anthrosols No. 2 0. 933" * | Fe-leach Stagnic An-
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throsols 0.901" ", Fe-acaimub-Stagnic Anthrosols 0. 865 ). Cumulative SOC increased with the extracting time and SOC from
a single event decreased with the frequency of the extraction. During the 8 weeks’ incubation, soluble organic C in the submer
gence treatments was 46% ~ 117% (p < 0.05) for Hapk Stagnic Anthrosols No. 1, 112% ~ 285% (p < 0.001) for Hapl+
Stagnic Anthrosols No. 2, and 21% ~ 73% (p < 0.05) for Fe-accumutStagnic Anthrosols, higher than those in the aerobic
treatments. In the first 3 weeks (for Hapli-Stagnic Anthrosols No. 1) or 4 weeks ( for Hapl+Stagnic Anthrosols No. 2) of incuba
tion, the daily mineraliza ion of soil organic C was significantly different between moisture treatments (p < 0.01), and tended
to be similar thereafter; and the cumulative mineralization of soil organic C was significantly higher in the submergence treatment
than in the aerobic treatment for the whole incubation period (p < 0.01). Dynamics of the mineralization of soil organic C and
trend of the change in content of soluble organic C tended to be similar, especially for Hapli-Stagnic Anthrosols No. 2, which
showed significant correlation coefficients ( r) between soil oganic C mineralization and soluble oganic C content (0. 942 in the
aerobic treatment and 0. 975 in the submergence treatment) . Results also showed that difference in soil organic C mineralization
(including daily and cumulative mineralization) between Haph Stagnic Anthrosols No. 1 and No. 2 was mainly related to their
significant difference in content of soluble organic C, not the total soil organic C content. Significant ncrease in soluble organic
C ontent as a result of submegence might be the main cause for a higher mineralizat ion of soil organic C under the submersion
ondition than under the aerobic cndition.

Key words Soluble organic carbon; Soil organic carbon; Mineralization; Dynamics



