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0~5a MWD
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1
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(PO P3 P5 P3) (RO R3 R5 RSY)
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2015 4 <<g*”
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1 cm 1
F1 TEEKRMR
Table 1 Basic properties of tested soils
() (g/kg) (g/kg)
0 17.7+£0.6 288.0 £ 29.7 518.0+2.2 195.0+ 0.9
3 13.2+1.1 301.0+8.3 455.0+ 1.8 245.0+0.9
5 9.6 +0.7 259.0 £29.1 501.0+15.6 241.0+14.4
8 14.6 £ 0.7 162.0 £ 40.2 588.0 +30.3 251.0+9.7
0 157+1.0 334.0+14.3 416.0 +13.3 250.0+ 1.1
3 12.0+£ 0.6 331.0+26.4 387.0+12.2 283.0+14.5
5 127+ 1.1 360.0 = 21.1 356.0+12.2 284.0+9.3
8 12.3+£0.8 346.0 +27.8 369.0 £ 16.7 286.0+ 11.1
0 9.1+0.3 149.0 £ 14.5 293.0+ 14.4 558.0+14.4
3 9.7+1.1 162.0 £ 9.3 267.0 = 31.1 571.0+12.2
5 6.9+0.6 177.0 £ 6.9 325.0+27.3 498.0+7.8
8 89+0.3 147.0 £ 21.1 252.0+5.8 601.0 £23.3
1.2 W; MWD
(8] GMD
400 g 52 PAD
I 0.5 025mm >5 SPSS 13.0
5~2 2~1 1~05 0.5~0.25 0.25 mm 6
(ANOVA)
9] Microsoft Excel 2013
100 g
3 5 2 1
0.5 0.25 mm 2
10 cm 2.1
2 mm 5 min
30 3 cm >2 mm >2 mm
30 min 751.4 glkg 35 8a
50°C (0]
. <0.25 mm
. 8 a <0.25 mm
459.2 g/kg >5 mm
) 8a
>5 mm
> (Riw) 1.25 3.43 7.33
MWD=="—"—— (1)
2
Z; w; lnRT- 3
GMD = exp 2)
D W 3 5 8a >5 mm
PAD=[(DA 25—~ WA25)/DAg,5]x100 (3)
R; DAgys >0.25 mm <0.25 mm
WAp,2s >0.25 mm
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Table 2  Distribution of soil water unstable aggregates in different tobacco cropping years
(g/kg)
5 mm 2 ~5mm 1 ~2mm 0.5~1mm 0.25 ~ 0.5 mm 0.25 mm
HO 385.1 = 15.2 ab 190.2 = 10.2b 1709 £ 1.1a 1143 +99a 643 +10.0a 753 + 6.2 bc
H3 403.0 = 189 a 2352 £ 11.1b 179.7 = 42a 88.7 = 133 a 413+ 79a 522 +45¢
H5 308.3 £ 26.7b 300.8 = 16.7a 140.8 £ 740 782 + 14.5a 583+ 79a 1135 £ 14.5ab
H8 4256 + 269 a 1963 + 2220 1229 + 8.0¢ 69.4 = 15.6a 59.8 = 84a 1260 = 17.2a
PO 184.0 = 89¢ 179.0 = 450 175.0 = 10.7 b 191.7 £ 162 a 1643 + 10.0a 106.1 = 10.7 a
P3 418.0 = 16.7a 185.1 £ 11.1b 143.0 £ 73 ¢ 99.7 £ 6.1¢ 60.8 =2.7b 93.3 + 8.1 ab
P5 190.2 = 45¢ 3129 £ 7.1a 239.7 £ 42a 133.6 = 88D 582+ 47b 653 £2.2b
P8 313.1 £89b 2043 =9.8b 174.1 = 95b 145.0 = 93b 877+ 6.1b 75.9 £ 5.4 ab
RO 4547 + 41.1a 296.7 = 19.6 a 1279 £ 162 a 544+ 620 395+ 6.6b 269 +45¢
R3 4604 + 245a 235.1 + 233 ab 117.2 = 174 ab 59.1 293b 64.7 = 14.6 ab 63.7 530
RS 2669 + 189 b 181.0 = 450 1332 + 1450 1173 £ 125a 80.0+ 4.9 ab 2217+ 82a
R8 2669 =450 167.7 £ 12.2b 1415+ 740 106.7 £ 10.8 a 100.6 = 8.0a 2167 £ 33a
P 0.05
#3 AREEERLTIEKEERARKD S
Table 3  Distribution of soil water stable aggregates in different tobacco cropping years
(g/kg)
5 mm 2 ~5mm 1 ~2mm 0.5~ 1 mm 0.25 ~0.5 mm 0.25 mm
HO 364.1+18.5a 103.9+10.4 b 1944+4.6Db 138.3+16.1b 64.0+55¢ 1353+12.2d
H3 90.5+6.2b 1179+8.5a 2413+6.7a 168.3+3.0a 128.6 £6.7b 253.5+11.7¢
HS5 496+15¢ 644+39d 1200+ 6.2 ¢ 187.9+33a 1944+4.1a 383.7+4.2a
H8 339.5+162a 88.0+4.7¢ 1433+50¢ 66.9+64c 504+19c 3119+ 7.7b
PO 1959+10.2 a 2283+£69a 179.7+5.1a 154.7+7.7b 91.5+4.1c 150.0+4.8 ¢
P3 116.9+8.5b 47.7+9.1bc 926+12.8b 140.6 £8.3 b 263.5+11.1a 338.8+11.1a
P5 8903+59b 342+12c¢ 124.2+129b 240.7+119a 170.3+54b 3414+03a
P8 91.2+15b 62.8+3.7b 1253+109b 261.8+12.6 a 197.4+11.8b 261.6+7.8b
RO 3543+30.2a 2157+68a 53.7+70¢ 98.8+149¢ 60.1£8.1b 2175+6.7 ¢
R3 1241+ 11.6 b 106.0+11.8b 135.1+83a 141.5+13.1 be 177.1+7.4 a 316.3+26.1b
RS 285+84c 83.3+£122b 88.5+99b 181.8 £ 16.4 ab 1749+ 73 a 4432+ 19.6a
RS 364+12.7¢ 100.1 +£13.3b 453+74c¢ 219.5+14.6a 139.6+9.1a 4592+ 169 a
2.2 3a
1 3 5 8 MWD 45% 5a
a S5a 3 a
8 a MWD S5a MWD 34% 8 a 5a
34% 8a 35% 3 5 8 3 a MWD
a 146% 0~8a
3a MWD 35
150%
2 3a MWD 47% 52% 46%
MWD 47% Sa 3 5 8a
8 a 3a 0~8a
MWD 39% 36%
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Fig.1 MWD and GMD values of soil water unstable aggregates in different tobacco cropping years
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Fig. 2 MWD and GMD values of soil water stable aggregates in different tobacco cropping years
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x4 LREFEHRTERXER

Table 4 Correlation coefficients between soil indexes

GMD MWD PAD
GMD 1
MWD 0.942* 1
PAD -0.965* -0.836 1
0.982* 0.940* -0.965* 1
—0.008 -0.321 —0.248 0.015 1
0.362 0.603 —0.104 0.297 0.913* 1
-0.759 -0.510 0.831 -0.675 -0.485 0.087 1
GMD 1
MWD 0.994** 1
PAD —0.969* —0.952* 1
0.977* 0.968* -0.900* 1
-0.436 -0.510 0.485 -0.286 1
0.860 0.905* -0.841 0.779 -0.823 1
—0.982%** —0.992%* 0.909* —0.980** 0.463 -0.885 1
GMD 1
MWD 0.991 1
PAD —-0.920 —-0.860 1
0.216 0.343 0.185 1
-0.810 -0.880 0.514 -0.747 1
-0.279 -0.403 -0.121 -0.998 0.789 1
0.465 0.577 -0.079 0.965 -0.896 -0.980 1
* P 0.05 ** P 0.01
24 >5 mm
1 ~2 mm 2.42
<0.25 mm
5 mm 8a 5a 3
3
S5a 8a
3 a
>5 mm >5 mm
>Smm  <0.25 mm 1.81
*5 AREEMEFRLIEKIEERREBF RS % (g/ke)
Table 5 Distribution of organic carbon in soil water stable aggregates in different tobacco cropping years
5 mm 2 ~5mm 1 ~2mm 0.5~1 mm 0.25 ~0.5 mm 0.25 mm
HO 257+14a 23.9+0.8a 10.6 £0.8b 11.8+£09a 220+2.0a 22.4+0.6b
H3 23.3+0.7 ab 17.5+09a 169+1.7a 90+1.1a 126 14D 282+09a
H5 19.0+0.6b 10.8+09a 10.0+£0.6b 158+ 1.6a 7.6+0.1c¢ 128+ 0.5 ¢
H38 13.6+1.0c 12.84+0.7a 99+09b 10.7+0.2a 120+ 05D 142+12¢
PO 267+15a 208+ 1.5a 17.7+03 a 15.9+14a 18.7+ 0.8 ab 24.1+2.6ab
P3 20.8+ 1.2 ab 17.6 £0.9 ab 11.7+13b 16.8+1.1a 256+23a 28.7+2.0a
P5 212+ 1.6 ab 152+0.5b 176+10a 141+04a 13.3+0.8b 182+0.3b
P8 193+04Db 143+1.1b 147+1.1ab 178+12a 134+13D 194+1.1b
RO 145+04a 11.8+03a 102+ 04a 94+03a 129+ 04 a 163+04a
R3 129+0.6a 11.2+04a 87+£0.3b 8.2+0.1ab 11.6+£0.2b 15.2+0.3 ab
R5 121+0.7a 9.6+0.5b 87+03b 7.1£0.6b 10.0+£0.2¢ 13.2+0.6b
R8 13.8+02a 11.5+03a 8.1+02b 92+03a 11.9+02b 15.0 £ 0.7 ab
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1~
( 6) 2 mm
1 ~2 mm
xo6 MRZINEARKENRIEBSHKRMEMBEIXR
Table 6 Correlation coefficients between organic carbon contents and their water stabilities in different aggregate sizes
>5 mm 2 ~5mm 1~2mm 0.5~1mm 0.25 ~ 0.5 mm <0.25 mm GMD
5 mm 1
2 ~5mm 0.92%* 1
1 ~2mm 0.54 0.36 1
0.5~ 1 mm 0.97** 0.96* 0.34 1
0.25~0.5 mm 0.97** 0.97** 0.58 0.94* 1
0.25 mm 0.91%* 0.95% 0.61 0.88%* 0.99%* 1
GMD 0.72 0.58 0.97** 0.55 0.76 0.78 1
[18]
3
8a
5a
19
3 5 8a o
>5 mm
<0.25 mm 3 5a
[13]
>2 mm
3 5 8a <0. 25 mm 8a 5a 2~5
0.25~0.5 <0.25mm
0.25 ~ 0.5 mm
[14] 8a [20]
5 mm 3 5a
1.25 343 7.33
PAD 8 a 8 a 5a
[21]
[15]
[16]
[22]
0~3a
3a
3
[17] 0~3a
3 Ga )
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[23] 4

0~5a
3~5a
15.96%

12.22% 33.24% 21.39%
[24]

Sa
>5Smm <0.25 mm 2
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Effects of Different Tobacco Cropping Years on Soil Aggregate

Stability and Its Influential Factors

ZHANG Shigi', WANG Peipei’, WANG Changquan'’, HE Yuting', SHEN Jie', XU Qiang', LI Meng'

(1 College of Resources, Sichuan Agricultural University, Chengdu

2 Shifang Agriculture Bureau, Shifang, Sichuan 618400, China)

611130, China;

Abstract: This paper studied the changes of soil aggregate stability and organic carbon in different tobacco cropping years

and their influential factors in Liangshan and Panzhihua of Sichuan Province through field sampling and laboratory analysis. The

results showed that water-stable aggregates were significantly damaged during in period of 0-5 years of tobacco cropping, the

MWD of soil aggregates in red soil, purple soil and paddy soil decreased by 68%, 64% and 52%, respectively. Meanwhile, the

destruction of the water unstable aggregates was concentrated in the period of 3—5 years of tobacco cropping, and the MWD of

the soil aggregates in red soil, purple soil and paddy soil reduced by 31%, 9% and 17%, respectively. The content of organic

carbon affected on the water stability of soil aggregates, especially in paddy soil and purple soil. Organic carbon was mainly

distributed in aggregates with sizes of >5mm and < 0.25mm. With the increase of tobacco cropping year, the contents of organic

carbon were significantly decreased in purple soil and paddy soil, especially in aggregates with sizes of >5mm and < 0.25mm, and

organic carbon was distributed more uniformly in different size aggregates. It proves that continuous tobacco cropping is harmful

to soil aggregation and accumulation of organic carbon, and organic fertilizer should be applied to protect and improve soil

aggregation in purple soil and paddy soil.

Key words: Tobacco cropping years; Soil aggregate; Stability; Soil organic carbon
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