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1 058.4 mm 6—8
1 417 mm 14.6°C
213
2005
1 ( )
1.1
(32°38'N, (0 ~20 cm)
120°50'E) 1
F1 REHETIEEREBU SR
Table 1 Basic physico-chemical properties of tested soil
pH ECi s
(dS/m) (g/kg) (mg/kg) (mg/kg) (mg/kg)
8.79 ~9.13 0.367 ~0.701 3.19~4.76 250 ~ 404 300 ~ 750 140 ~ 300
1.2 (SO0) _ [15]
- - 4 SOC L1e]
3 n
) TOC, = (C; x p; xT;)/100
i=1
“ 21 TOC, SOC (kg/mz) C;
i - 4 375 kg/hm® i SOC (g/kg) p; i (g/em’)
25 cm T; i (cm) n
N 300 kg/hm*  P,05 60 kg/hm® 0 ~
+ 6:2:2 10 10 ~20 cm
2013 10
Fz2 FRBMALEMETIER
Table 2 Description of experiment treatments 10 mm
Haynesm]
CT 100 g
10 em (1 ~10 mm) 532 1 05
DT CT 30 cm
0.25 mm
MT 5cm
30% ~ 50%
NT . .
~70% 5 min 30 2 min
1.3
100 cm ““S”” (mean weight diameter, MWD)
3 0~10 10~20 Wi
20~40 40~60 60~80 80~ 100cm Xi
pH (MWD)
0~10 10~20 20~30 2
em MWD =Y X, (1)
"5 3 =
3 1 (geometric mean diameter, GMD)
2 mm /4
X;
() m (GMD)
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GWD = exp M (2)
m
1.4 -
Excel 2003  SPSS - 6
16.0
LSD
[19]
2 6.7 hm’ 22 ( 0~20
2.1 pH 20~40 40~60 60~80 80~100cm) 110
3 0~ 100 cm CI' Na'
pH pH 61.79% 72.48% 65.5%
pH 8.74 ~ 10.01 0~ 60 cm SO HCO; CO; K™ Ca™ Mg™
0.40 ~ 1.47 g/kg 0.89 g/kg 20.48% 13.90% 3.83% 11.41% 8.23% 7.88%
(1) (D
Cl' Na' (18]
F3 EEBHAINBFXKETIERSI pH FitIFES
Table 3  Statistical characteristics of soil salt contents and pH values of soil in studied region
(cm) (%)
pH 0~10 8.74 9.04 8.87 0.10 1.13
10 ~20 8.78 9.15 8.97 0.12 1.34
20 ~ 40 9.01 9.46 9.26 0.14 1.51
40 ~ 60 9.12 9.77 9.43 0.17 1.80
60 ~ 80 9.30 9.79 9.57 0.13 1.36
80 ~ 100 9.51 10.01 9.79 0.14 1.43
0~10 0.92 1.47 1.15 0.06 4.95
(g/ke) 10 ~ 20 0.62 1.42 0.90 0.07 8.00
20 ~ 40 0.64 0.77 0.57 0.03 5.06
40 ~ 60 0.40 1.08 0.59 0.06 10.54
60 ~ 80 0.46 1.42 0.76 0.10 12.73
80 ~ 100 0.44 1.95 1.04 0.12 11.30

F IR (cm)

B 1 i (g/ke)

0.50 0.75 1.00  1.25

oCcor

B HCO;
BCl

SOy

PH &S ik (g/kg)
0 0.25 0.50 0.75

R, o Ca™
—~ 30 £ Mg
iE)’ B K
b
% 50
'\éﬁ Na”
'_ﬁ =

2

)

o

1 WAERXKALESFHRAREINESE"

Fig. 1 Ionic compositions and their profile distribution characteristics of mudflat farmland
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2.2 SOC CT MT NT (P<0.05) CT DT MT
NT SOC 1.09
SOC SOC 1.00 1.10 2.05g/kg 10~20cm SOC
( 2 NT>MT>DT>CT CT
SOC DT MT NT SOC
SOC 1.03 1.00 1.18 1.97 g/kg
0~10cm SOC 0 ~ 20 cm
NT>MT>CT>DT NT SOC SOC
507 . 50
450 0~10cm OFIUf oZER 4.5} 10~20cm O oghk
—~ 40}
L35t
2301
Sw% 25+
T 207
S 15t
2 10r
0.0 DT MT DT
AbFE ]
( (P<0.05))

2 AEMHEHEETH SOC &

Fig. 2 SOC concentrations under different tillage treatments

0.45
SOC 0.40 } i @CT DT aMT &aNT
o5 a
< 035} b b a
SOC SOC Sl Ml ok LI
< 025 k| Ek PRI aa B
[20] |
g 020 gt - R s
SOC socC O 0.15f
3 soc 7 010r}:
€3 0.0 I
SOC 0.00 R - IS . S -
SoC 21] 0~10cm loiﬁrf* . e
~ IR (em)
CT DT MT NT SOC 0.32 ( (P<0.05))
0.30 0.34 0.39 kg/m’ NT>MT>CT>DT NT 3 TREHEHEETH SOC BE
CT DT MT SOC Fig.3 SOC densities under different tillage treatments
18% 23% 13% 10 ~20 cm CT DT MT
NT sczc 0.26 0.31 0 ~ 20 om 5 mm
0.3(S)O 8.34 kg/m*> NT o ci DTO/ MT (¥ 2%
24% 9% 12% 20~ 30
o T e em 0~ 10 cm NT  >5mm
SoC CT NT
80% DT 56%
DT MT SoC , o1
0~20 cm soc 0¥ ~s5mm
0~30cm NT 53%
CT DT MT NT SOC 0.25 0~10cm 10 ~20 cm MT
028 0.29 0.30kg/m’> NT SOC NT ~ >5 mm CT
(P<0.05) 0~30cm DT (P<0.05) MT NT 0.25~5 mm
SOC DT
2.3 CT MT NT >5 mm
0.25 ~5 mm

4 5 0~20cm
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4
| a 0~10 cm or 10~20 cm
=l o
§ :: 1‘2_: r aa
& ) & 207 a a bb
& & ol [E[-ﬁ
Smm  3-5mm  13mm 0.5~Imm 0.25-0.5mm 0= T3osmm  1-3mm 0.5~ Imm 0.25-0.5mm
HB oA (mm) B oA (mm)
( (P<0.05))
4 AEHEREETKRMERABIRSRR D HIFE
Fig. 4 Water-stable aggregate distributions under different tillage treatments
% °TacT oDT_a a CT 15 g/100 kg 5 g/100 kg
%60' B b 31%  10% MT NT
W [ 2 (P>0.05) DT CT
& a0y (P<0.05) 10 ~20 cm >0.25 mm
& o MT>NT>DT>CT MT
E27 CT DT NT 26 24 12¢/100 g
2 12 - i (P<0.05)
10~20 (MWD) (GMD)
F 2R (cm)
MWD  GMD
( (P<0.05))
CE5 REHHERET>0.25mm ki AR KA 2 "
Fig. 5 Water-stable macro-aggregate contents under different tillage 4 0~10cm MWD GMD
treatments NT CT DT MT NT
MWD 575 491 587 633 mm NT
MWD CT DT 9%  22%
>0.25 mm 10 ~ 20 cm CT DT MT NT MWD
(221 5 442 391 550 533mm MT MWD
>0.25 mm 3 20% 29% 3%
MT NT 0~ 10cm MT NT MWD  GMD DT CT
>0.25 mm MT>NT> (P<0.05)
CT>DT MT  NT
Fz 4 TEHEREET LIEHZEAA MWD #1 GMD(mm)
Table 4 MWD and GMD of soil aggregates under different tillage treatments
(cm)
CT DT MT NT
MWD 0~10 5.75 ab 491b 5.87 ab 6.33 a
10 ~ 20 442b 391¢ 5.50 a 533 a
GMD 0~10 4.20 ab 321b 4.29 ab 5.07 a
10 ~20 2.63b 2.31b 3.84a 3.62a
(P<0.05)
2.4 SOC (23]
SOC SoC 6
>Smm  0.5~1mm
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SOC 30 cm SOC 0~20cm
0.25~0.5 mm SOC SOC 0~
4 30 cm SOC
20 ~ 30 cm SOC
0.5~ 1 mm 35 cm SOC
NT SOC SOC
CT DT MT CT DT MT (261
>5 mm NT SOC 0~20cm SOC >(0.25 mm
152% 29% 104% 3 ~5mm
NT SOC 14% 16% 5.3% 2~ 0.416(P<0.05 n=24) SOC
3 mm 0.1% 15% 11.7% 1 ~2 mm
15.6% 12.2% 9.2% 0.5~1mm
-3.4% 4% 15% 0.25~0.5 mm SOC
8.7% 9% 9.3% SOC
SoC (22]
8.0 -
70l 0CT oDT sMT aNT a4
Jr —a
5 607 . SOC
50| : e
ot f {: aaa
& o1 B | : S0C
O 3.0} : 5 28]
B 20k : 3 Jastrow
1ol ; 2 ~3 mm SOC <0.05 mm SOC
00 b il | % [29]
>5 3~5 2~3 1~2 0.5~1 0.25~0.5 2 2 BuyaHOVSky Puget
PS5 oA (mm) (301
[31]
( (P<0.05))
6 FEBHEREMEAEK SOC BTN SOC (>2 mm)
Fig. 6 SOC concentrations in different aggregate-size fractions
under different tillage treatments
[32]
3 A% <0.002 mm >2 mm
3.1 SOC Bl
>Smm  0.5~1mm
SOC 0.25 ~
(particulate organic 0.5 mm SOC
matter, POM) (24] SOC 0.5 ~1mm
[25] [34] [35]
SOC 3 0~5cm
SOC 0.18% 5 ~20 cm
SOC -
SOC
3 SoC [36]
0~ 10 cm SOC NT> <0.5 mm SOC
MT>CT>DT 10 ~ 20 cm NT>MT>DT>CT <0.25 mm
0~20cm SOC SOC
NT>MT>CT>DT [34]

0~20cm SOC 0~
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Effects of Tillage on Soil Organic Carbon and Stability of Soil
Aggregates in Costal Saline Soil Region

HOU Xiao-jingl, YANG Jin-songl’z*, ZHAO Man', JIN Wen-hui', LI Fu-rongl,
YAO Rong-jiang'? , YU Shi-peng'? , WANG Xiang-ping'
(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing

210008, China; 2 Dongtai Institute of Tidal Flat Research, Nanjing Branch of the Chinese Academy of Sciences, Dongtai, Jiangsu
224200, China)

Abstract: To disclose the effects of different tillage systems on the contents of soil organic carbon and aggregate properties,
a field experiment was conducted in the costal saline soil region, Dongtai City of Jiangsu Province. Four tillage systems were
adopted: conventional tillage (CT), deep tillage (DT), minimum tillage (MT) and no tillage (NT), soil organic carbon, bulk
density and water-stable aggregates were measured. The results showed that compared with CT, NT treatment had significant
effects on SOC content, the range was 18% — 32%. Water-state macro-aggregate contents of MT and NT were higher than other
treatments by 10% — 31%, the MWD and GMD values of soil aggregates at 0 — 20 cm layer of MT and NT were significantly
improved. Distribution of the soil organic carbon in aggregates was found to be that in aggregates varying from 0.5-1 mm to
> 5 mm in particle size, the smaller the aggregates, the higher the soil organic carbon content therein.

Key words: Tillage systems; Soil organic carbon; Aggregate properties; Mudflat soil; Saline soil



