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Effects of conservation tillage on soil aggregates
in dry land of loess plateau
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Abstract The paper studied the effects of conservation tillage on the soil aggegate and organic carbon by years on
Loess Plateau. The spring maize cultivars Shenyu17 were used in the test under three farming modes of No tillage (NT),
conventional tillage + Straw returning (TS) and conventional tillage (CT). To study the effects, soil organic matter
content was measured, and the aggregates composition, size distribution were examined by dry and wet sieving
methods. The results showed that, NT significantly increased soil organic matter content compared with TS and CT.
Dry sieving results showed that NT was higher in macro-aggregate content (R>0.25) and mean weight diameter
(MWD) than other treatments at 0 — 30 cm. Wet sieving results showed that the MWD of water-stable aggregates
showed the trend:NT>TS>CT at 0 — 10 cm, Their differences reached the significant level of P< 0.05 among the three
tillage treatments. At 0 ~ 20cm, Destruction rate of aggregate under NT was higher than CT. NT increased the
aggregation and the stability of soil aggregates. while due to intense disturbance, the aggregation and stability were
decreased under CT.
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Fig. 1 Content of soil organic matter under

different farming treatments
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Table 1  Composition and size distribution of soil mechanical aggregates under different farming treatments %

B AR 12/ mm

+J2/cm JOEL]
=>5 2~5 1~2 0.5~1 0.25~0.5 >0. 25
0~10 NT 44,75 a 16.58 a 12.41 b 14.42 b 5.24 b 93.41 a
TS 33.62 b 13.65 b 12.77 b 14.11 b 7.62 a 81.77 b
CT 31.24 ¢ 12.45 ¢ 13.87 a 16. 65 a 7.70 a 81.90 b
10~20 NT 71.01 a 9.71 a 6.48 ¢ 5.80 ¢ 2.05 ¢ 95.06 a
TS 59.77 b 7.69 b 12.77 a 8.22 b 3.72 b 92.17 b
CT 46.27 ¢ 8.22 b 10.75 b 13.18 a 5.45 a 83.88 ¢
20~30 NT 64.69 a 15.57 a 8.33 b 10. 40 ¢ 5.61 a 104. 61 a
TS 46.26 b 11.38 b 8.12 b 11.00 b 5.71 a 82.47 b
CT 39.55 ¢ 11.31 b 9.77 a 11.69 a 4.86 b 77.17 ¢
30~40 NT 58.59 a 10.29 b 10.77 a 7.46 ¢ 4.70 b 91.81 a
TS 52.02 b 12.38 a 7.44 b 8.48 b 4.25 ¢ 84.58 b
CT 49.28 ¢ 12.45 a 10.19 a 13.67 a 6.30 a 91.89 a

I RS R /NG 7R 378 7[R 4k 2R 1E] 28 57 8 2% (P<<0. 05) . T,

2.3 RIPEHERT KRR F R AR IKARTE BT oy w2 W R AR >
KR AR R T A RO IRBE S A . 0. 25 mm AKEETE TR TR ECR 2. 9320, i/ T
e - e 48 K DR FIAL O 55 43 BB O ISR S L BRI LL AR BUBRRS E M SR A 104, 6106 3B 4k 45 - S DR

x2 AEAMEFXTIEARBUARGAREERESH

Table 2 Composition and size distribution of soil water-stable aggregates

under different farming treatments %
1 AR 42/ mm

1 JZ/em Ab 3
2~5 1~2 0.5~1 0.25~0.5 >0.25
0~10 NT 0.48 a 0.44 a 1.11 a 0.89 b 2.93 a
TS 0.31 ab 0.33 ab 0.90 b 0.91b 2.46 b
CT 0.15b 0.22b 0.55 ¢ 1.13 a 2.05 ¢
10~20 NT 0.23 a 0.26 a 0.74 a 0.80 a 2.03 a
TS 0.21b 0.22 b 0.53 b 0.41 b 1.36 ¢
CT 0.21b 0.23 ab 0.62 b 0.75 a 1.81 b
20~30 NT 0.26 a 0.18 a 0.29 a 1.24 a 1.90 a
TS 0.18 b 0.16 b 0.29 a 1.21 a 1.92 a
CT 0.08 ¢ 0.18 a 0.30 a 1.18 a 1.74 b
30~40 NT 0.13 b 0. 14 ab 0.52 b 1.50 a 2.29 b
TS 0.28 a 0.13 b 0.70 a 0.87 b 1.97 ¢

CT 0.07 ¢ 0.16 a 0.79 a 1.63 a 2.65 a
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NT>TS>CT, 5 CT kb P AH H . NT 4b 35 hn 17
46. 34 %, H kb HRL[] 2% 5 & %5 10 ~ 20,20 ~ 30 F0l
30~40 em + 2,k TS>NT>CT, TS 5 CT kb
PR 25 B E .5 CT A BEAH HL, TS 40 BE 43 550 34
T 182,36, 23 %01 61. 9 % , 3 B G AR #1348 H B
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Table 3 Stability parameter of soil aggregates under

different farming treatments

MWD/ mm®
L2/ em 4 TR HLAK KRtk WX/@
EiREEN EiREEN

0~10 NT 3.36a 1.20 a 96.87 c

TS 2.69b 1.06 a 96.99 b

CT 2.56 ¢ 0.82b 97.50 a

10~20 NT 4.28 a 1.01 b 97.86 b
TS 3.75b 1.18 a 98.53 a

CT 3.09 ¢ 1.00 b 97.85 b

20~30 NT 4.26 a 0.83b 98.82 a
TS 3.14 b 0.94 a 98.54 b

CT 2.82 ¢ 0.69 ¢ 98.47 ¢

30~40 NT 3.76 a 0.70 b 97.51 b
TS 3.43 b 1.02 a 97.68 a

CT 3.41b 0.63 b 97.12 ¢

@D MWD (Mean-weight Diameter) , 4 3 - ¥ 5 & 1 #% .

2.4.2 E3EEHRFRFE

0~10 cm +JZ A HEAE 4b B + 358 A 5 4R 1 30
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em )2, 3 A Ab B IR R K /NIF R CT>NT >
TS, TS kb P 5 & . ik 98.53% . TS 4h ¥ 5 NT 4b g
i) 22 5 1 25 (3R 3) . Ui W] S B RIS FF I8 A F T 08
/A TR T2 4 AT SR 1 ol IR 2R T A% 8 B T
T RIS T HE R R BIR R, +
AR N2 . BHET S HHZ LT 45 L2 L
TR A D WO - HE A 25 K RS M RE RN

3 W #

FH A FE 45 R 2 I o 4 38 DA 3R A A P I e T
SRR R A O AT R AR S R A R B A
BLBT S 1 VR S IR ST 4 SR R W
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B G B RS AT A T 7 oK W3R AE % 4 L o
AT HLE R HLBE - JZ TR B A3 i k. A5
TN U 0 P SR AR S A DB
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