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Effect of Topsoil Treatment on Characteristics of Soil Aggregates of Soybean
Field and Soybean Yield
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Abstract: In order to demonstrate the effect of conventional tillage system with topsoil treatment on the soil physical properties
and soybean yield, adopting the method of regional contrast, setting two treatments ( T1 represents local conventional tillage
measures, T2 represents conventional tillage measures + topsoil soil crushing treatment) to analyze the influence on soil tem-
perature and humidity, the bulk density, porosity, water stability, the aggregate in 0 —30 cm soil depth and soybean yield.
The results showed that T2 treatment significantly decreased 0 — 10 cm soil bulk density with a decline of 6% to 13. 8% , sig-
nificantly increased the porosity of soil layer between 0 — 10 cm, with 3. 83% to 8.40% , reduced 5 — 15 ¢m soil temperature
with a decline of 0.2 to 1. 3 centigrade, improve 5 —15 cm soil moisture with an increase from 0. 1% to 1. 5% , significantly
increase the number of large aggregate (R >0.25 mm) by 9.02% to 20.30%. The mean weight diameter(MWD) and the
geometric mean diameter( GMD) of soil water stability agglomeration increased by 4.25% to 6.58% and 28.4% to 30.3%
respectively, while soybean yield increased by 6. 24% . The results showed that topsoil crushing treatment could reduce topsoil
bulk density, increase topsoil porosity, increase soil bulk aggregate number, increase soil water stability and provide a better
soil environment for crop growth.
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Table 1 Effects of topsoil treatment on soil bulk density and porosity
HIW(A -H) b3 +ZHEE Soil depth/cm
Date ( month-day) Treatment 0~10 10 ~20 20 ~30
agiy 07 -20 Tl 0.99 £0.02 ¢ 0.87 £0.01 d 1.06 £0.01 ¢
Bulk density/(g-cm ™) T2 0.87 +£0.01 d 1.04£0.01 d 1.08 £0.02 ¢
08 -15 Tl 1.06 +0.01 b 1.15+0.02 ¢ 1.24 +0.03 b
T2 1.00 £0.01 ¢ 1.12£0.01 ¢ 1.22£0.04 b
09 -21 T1 1.23 +0.01 a 1.31 £0.03 a 1.38£0.01 a
T2 1.11£0.03 b 1.24£0.02 b 1.37£0.04 a
fLE 07 -20 T1 62.6 £0.59 b 59.2+0.31 a 60.0+£0.24 a
Porosity/ % T2 67.2+0.34 a 60.8 £0.19 a 59.2+0.20 a
08 - 15 Tl 60.0 +0. 10 ¢ 56.6 £0.16 b 53.2+0.31 b
T2 62.3+0.09 b 57.7+0.12 b 54.0+0.33 b
09 -21 Tl 53.6+£0.19 d 50.9 +£0.30 ¢ 47.9 £0.18 ¢
T2 58.1+0.21 ¢ 53.2+0.21 b 48.3+0.13 ¢

[Fl— 3 B A RN PR AR LR B 22 788 5% RE K. A

Different lowercase within a column indicate significant difference at 0. 05 level. The same as below.
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Table 2 Soil water stability aggregate content in different topsoil treatment (%)
HBI(A -H) RGO FRPER R AR BT 43 L
JiB L] . . .
Date The proportion of different water-stable aggregate size
Treatment
(month-day) >5 mm 2 ~5 mm 1 ~2 mm 0.5~1.0 mm 0.25 ~0.50 mm =0.25 mm
07 -20 Tl 13.8+0.13 ¢ 12.0+£0.03 a 8.4+0.03 ¢ 9.1+0.02 ¢ 10.1+£0.10d 53.4+£3.06 b
T2 14.7+£0.02 b 11.5+0.14 b 9.2+0.08 b 13.4+£0.03 a 14.5+0.11 b 63.6+2.01 a
08 - 15 Tl 9.4+0.10 e 4.8+0.01 ¢ 5.1+0.02 d 8.1+0.04 d 13.6 0. 10 be 41.0+£1.63 ¢
T2 10.8+0.02 d 4.7+0.02 ¢ 4.8+0.03 e 8.4+0.06 d 16.1 £0.16 a 44.7 +£1.60 ¢
09 -21 Tl 18.8 £0.06 a 12.3+0.06 a 8.2+0.10 ¢ 6.2+0.03 e 10. 1 £0.09 d 55.6+1.79 b
T2 19.3£0.12 a 11.3£0.04 b 12.8 £0.02 a 10.5+0.11 b 13.0+0.03 ¢ 66.9 £2.01 a
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Table 3 Soybean yield under different topsoil treatment

B PR — ki3 TR —RIYE Py SEY i SURLEL JER Ay i
Treatment PH/cm One SP Two SP Three SP Four SP TNP SPP 100-SW/g Yield/(kg-hm~?)
T1 114.5 a 2.85a 8.27 a 11.08 a 1.92 b 25.65 a 60.31 a 17.94 a 2901.6 b
T2 110.3 a 2.98 a 8.21 a 10.77 a 3.05a 26.09 a 63.91 a 17.99 a 3082.8 a

PH : Plant height;SP:Seed pod; TNP: Total number of pod;SPP;Seeds per plant;SW :Seed weight,
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