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Effects of Conservation Tillage on Soil Aggregates
in Huabei Plain, China

ZHOU Hu, LU Yi-zhong, YANG Zhi-chen, LI Bao-guo

(Resource and Environment College, China Agricultural University, Beijing 100094)

Abstract: [Objective] Tillage will greatly influence the aggregation and stability of soil aggregates. The paper studied the
effects of conservation tillage on the soil characteristics. [Method] Soils from no-tillage (NT), rotary tillage (RT) and conventional
tillage (Moldboard tillage, CT) in plots of 4 years (2001-2005) at the Luancheng Research Station in Hebei Province were sampled.
The aggregates amount, size distribution and fractal dimension were examined by dry and wet sieving methods. [Result] Results
indicated that NT significantly increased the topsoil (0-5 cm) bulk density (BD), while RT maintained lower BD. CT significantly
increased at 10-20 cm. Dry sieving results showed that NT was higher in macro-aggregate content (Ry,s), mean weight diameter
(MWD) and geometric mean diameter (GMD) than other treatments at 0-10 cm. RT showed no difference with CT. Wet sieving
results showed that most of the aggregates are unstable, and the MWD and GMD of water-table aggregates showed the same trend:
NT>RT>CT. At 0-5 cm, the fractal dimension (D) of water-stable aggregates under NT was lower than RT and CT; while at 5-10
cm, RT yielded highest D, and showed the worst stability. [Conclusion] NT increased the aggregation and the stability of soil
aggregates, while due to intense disturbance, the aggregation and stability within tillage depth under RT and CT decreased. At 10-30
cm, there were no significant differences observed among the three tillage systems.
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Table 1  Soil bulk density (BD), organic matter (OM) and clay content (CC) under different tillage systems

JAIR NT RT CT

Depth(cm) BD oM cc BD oM cc BD oM cc
(gem®) (gkg™) (gkg™) (gem®) (gkg™) (gkg™) (gem®) (gkg™) (gkg?)

0~5 1.58a 19.52a 21.99a 1.47b 24.05a 21.25a 1.44b 16.15ab 21.93a

5~10 1.49bc 17.42ab 21.35a 1.50b 16.45b 22.44a 1.42b 17.54ab 22.33a

10~20 1.52b 13.24bc 20.82a 161a 12.16bc 21.86a 1.46b 14.39bc 21.54a

20~30 1.62a 10.23c 21.26a 161a 7.93c 23.18a 1.62a 7.46¢ 21.85a

AT AR IR b3 5 A ) - B R 22 ik B2 K (P<<0.05) (LSDD. R

Different letters in the same row mean significantly different at 5% level of probability (LSD). The same as below
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Table 2 Macroaggregates content by dry and wet sieving under different tillage systems

Bk Rogs (%) (T-fiiiid: Dry sieving) Rozs(%)  (HEJfiik Wet sieving)

Depth(cm) NT RT CcT NT RT CT
0~5 91.5a 76.6b 78.3b 34.9a 32.4a 24.7b
5~10 93.3a 88.3ab 84.6ab 32.8a 14.8bc 22.6b
10~20 86.1ab 88.2ab 88.6ab 30.1a 12.8¢ 20.2b
20~30 87.2ab 84.2ab 88.6ab 19.9b 8.3c 8.6c

“Ro2s 1 1311 >0.25 mm ][4 % A% & Aggregates of diameter>0.25 mm

T IR R AR UK g v SR A S AL
T, JX 2L AR AR R KRR NE A SR AR TR FG: T ER A4
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) % 28 B I 4] - MWD it GMD A2 J Ik -+ 38 [41 3%
RN AR B9 FHFE B - MWD il GMD B KR
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Table 3 MWD and GMD of dry and wet sieving under different tillage systems

771} Methods ik Dry sieving Wi Wet sieving

JZIR MWD(mm) GMD(mm) MWD(mm) GMD(mm)
Depth(cm) NT RT CcT NT RT CT NT RT CT NT RT CT
0~5 3.50ab  2.34c 2.44¢ 3.27ab  1.49d 1.46d 0.43ab  0.51a 0.34bc  0.56a 0.37bc  0.21cd
5~10 3.92a 345ab  2.95bc  3.74a 2.92ab  2.10c 0.41ab  0.33bc  0.3lbc  0.54a 0.29cd  0.19cd
10~20 340ab  356ab  3.46ab  2.53b 2.98ab  2.90ab  0.33bc  0.26cd  0.27cd  0.52b 0.28cd  0.19d
20~30 354ab  3.080c  364ab  2.79b 2.28¢c 3.05ab  0.26¢d  0.19d 0.18d 0.47ab  0.25cd  0.14d

2.4 RIPHEHET LIRA RS HIFERR

W I S0 A 1 BERURE 73 T A B R 1, R
ST, TR, Y. SRR,
TR, PR ETRIARAS SRR e I 7 R e R ) o

ASCMI AT 23 20 7 50F [ 2 A1 s Rt i £t 2E AT 1
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TIEPIRAR I 2 I 4E R AE 0~30 em il L (¥ 73 A
P

D D
235 240 245 250 2.55 2.60 265 201 292 293 294 295 296 297 298
0 0

E st g st

= =

g 10 F § 10k

2 15t g Isf

= =

¥ 20t ¥* 20f

A sl ri P |

ok

(a) ‘i Dry sieving

(b) L1 Wet sieving

AEHMEA R T AR R4 H
Fig. Fractal dimension of water-stable aggregates under different tillage systems
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Bl-b KRt BRI D (LA gk, LR i



1978 H A& B E 40 %

7£ 0.78~0.95 2 [a]. M\E-b il LA FHH, 7 0~5 cm
2, RIS TE YRR, 3R R AR K R i
ey LIRS R A Ay TR 4R E A 3R 2 1) N S
I, FRRE R KRR B R . BRI [4]
AR YR E S8 TR (5~10 ecm) , 4R i
he FERFAEFRARAL 208 “ S 7 6, £E 5~10 cm 2K HF]
AR TEHEAE 2 T iy, DO 3K AR 1 A
BARFE PE AR, 75 20~30 cm J2IR, #AbFE 4k
Bola T80 BHIEHEX 20 em LUR 43K Ra ik A1 58
IR /N, {H 20 cm BAF 3 oK R 2R AR 11
IR R i, DO HRORLR /N, R P AIK
3 itig

ARSI S R T AR A 7 A R
BT (4 45D ) TS R ARt i A T B 1 5
U S O NI R P DN =B ez et AR
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TERHANEIRE 3 I R ERT I T FIER ARk 145
AN ROBROR, TSR (1) oy TR AR O, Skt
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