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450, 450 ~ 100, 100 ~ 25 nm)R5EUAE, AT BRI W7 R0 H A4 AR SRR IE AN AR AE . 2550380, D HERURLFH>2 000 nm
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Effects of Chinese Milk Vetch and Reducing Fertilizer Application on Composition and

Transformation of Clay Minerals in Soil Particles

HUANG Lei', CHENG Lijuan', CHEN Yulu', GENG Mingjian', NIE Jun?, LU Yanhong?, LIAO Yulin>, HUANG Li"*

(1 Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtze River), Ministry of Agriculture
and Rural Affairs, Huazhong Agricultural University, Wuhan 430070, China; 2 Scientific Observing and Experimental
Station of Arable Land Conservation (Hunan), Ministry of Agriculture and Rural Affairs, Soil and Fertilizer Institute of
Hunan Province, Changsha 410125, China)

Abstract: In order to investigate the composition and transformation of clay minerals in soil nanoparticles under the combination
of Chinese milk vetch and different proportions of reduced chemical fertilizer, the long-term experiment was conducted in
Nanxian County, Hunan Province, where Chinese milk vetch returning (MV) was combined application with 100%, 80%, 60%
and 40% (F100, F80, F60 and F40) ratios of fertilizer, and then the soil was divided into four particle grades (>2 000, 2 000—450,
450-100 and 100-25 nm), to investigate the distribution characteristics and transformation of clay minerals in different particle
grades. The results showed that: 1) Soil particles decreased from >2 000 nm to 100-25 nm, the relative content of illite in
2 000—450 nm and 450-100 nm particles was reduced by 8%—11%, the 1.4 nm minerals and vermiculite in 100-25 nm particles
were rare or even disappeared, the contents of free iron and amorphous iron increased, and were highest in 100-25 nm particles. 2)
Under the combined application of Chinese milk vetch and chemical fertilizer, the transformation of minerals showed obvious
difference before and after the chemical fertilizer application rate of 80%. When fertilizer was reduced from 100% to 80%, the
relative content of kaolinite increased by 14.1%-51.2%, while illite decreased by 3.6%-11.7%. With fertilizer continuously
reduced, kaolinite decreased by 13.7%—-28.8%, but illite increased by 2.6%—18.5%. 3) With the decrease of chemical fertilizer
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* Sl HAE# (daisyh@mail.hzau.edu.cn)
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dosage, the content of free iron changed irregularly, but the content of amorphous iron increased significantly at first and then

decreased, and reached a maximum of 145.31 g/kg at MV+F80 in 100-25 nm nanoparticles. In conclusion, the conversion of

kaolinited, illite and amorphous iron in soil particles is significantly correlated with the reduction of fertilizer application, and the

effect is most significant at the 20% reduction of fertilizer application.

Key words: Chinese milk vetch; Chemical fertilizer reduction; Nanoparticles; Clay mineral
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Table 1  Soil basic physiochemical properties under different treatments
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Table 2 Relative contents of phyllosilicate minerals in different soil grain sizes
i 2 (nm) Qb FR fya) HRA Lva 1.4 nm i ET Y eSSyl
>2 000 CK 10.5 73.3 1.4 6.9 7.9
F100 10.9 70.8 3.5 6.3 8.5
MV+F100 8.0 78.1 1.2 4.9 7.8
MV+F80 12.1 69.6 1.3 7.2 9.8
MV+F60 9.4 74.2 2.0 5.4 9.0
MV+F40 10.0 74.4 0.9 6.0 8.7
2 000 ~ 450 CK 13.6 64.3 3.1 7.0 12.0
F100 12.3 66.2 3.1 6.7 11.7
MV+F100 15.3 62.1 5.1 7.5 10.0
MV+F80 14.2 64.4 2.9 6.9 11.6
MV+F60 13.1 64.9 3.5 59 12.6
MV+F40 133 65.9 3.7 6.1 11.0
450 ~ 100 CK 13.4 59.8 11.8 7.4 7.6
F100 11.8 69.0 2.0 4.7 12.5
MV+F100 12.9 63.5 2.3 6.1 15.2
MV+F80 15.3 61.2 1.4 7.2 14.9
MV+F60 14.7 62.8 35 6.6 12.4
MV+F40 13.2 62.7 3.9 59 14.3
100 ~ 25 CK 14.2 74.2 - 1.5 10.1
F100 14.5 72.4 - 1.4 11.7
MV+F100 14.0 74.6 - 1.8 9.6
MV+F80 16.3 65.9 - 6.7 11.1
MV+F60 11.6 76.9 - 1.6 9.9
MV+F40 12.9 78.1 - 1.8 7.2
e -7 AR
*3 TEHNRABR DY YEEREYRORENE (g/ke)
Table 3 Extraction amount of interlayer hydroxyl substances in different soil grain sizes
PR A3 lh 2h 3h
(nm) Al Fe Si Al Fe Si Al Fe Si
>2 000 CK 0.19 3.15 0.52 1.28 3.90 1.07 0.39 0.27 0.77
F100 1.64 5.72 1.55 0.42 0.27 0.74 0.41 0.14 0.76
MV+F100 1.62 6.36 1.15 0.41 0.35 0.77 0.40 0.17 0.53
MV+F80 1.53 6.57 1.24 0.30 0.24 0.47 0.43 0.14 0.69
MV+F60 1.75 5.38 1.25 0.29 0.22 0.67 0.36 0.14 0.65
MV+F40 1.39 4.16 1.28 0.35 0.20 0.49 0.43 0.14 0.61
2 000 ~ 450 CK 0.91 2.37 0.96 0.16 0.16 0.37 0.27 0.14 0.51
F100 0.86 1.78 1.04 0.31 0.23 0.76 0.33 0.20 0.64
MV+F100 0.89 2.89 1.78 0.17 0.15 0.39 0.20 0.13 0.53
MV+F80 0.83 2.32 1.30 0.24 0.18 0.69 0.32 0.17 0.65
MV+F60 0.74 1.58 1.32 0.21 0.13 0.42 0.38 0.17 0.74
MV+F40 0.72 2.21 0.73 0.26 0.20 0.68 0.31 0.15 0.65
450~ 100 CK 0.41 1.43 0.50 0.15 0.17 0.30 0.17 0.12 0.44
F100 0.49 1.55 0.60 0.03 0.14 0.40 0.21 0.22 0.54
MV+F100 0.58 2.43 0.66 0.11 0.16 0.28 0.14 0.12 0.38
MV+F80 0.55 2.33 0.60 0.25 0.20 0.63 0.13 0.12 0.42
MV+F60 0.54 1.05 0.69 0.26 0.19 0.53 0.37 0.17 0.64
MV+F40 0.47 1.34 0.50 0.08 0.12 0.45 0.24 0.17 0.54
100 ~ 25 CK 0.87 3.20 0.84 0.34 0.20 0.60 0.52 0.21 0.87
F100 0.96 3.33 0.91 0.28 0.28 0.68 0.24 0.17 0.59
MV+F100 0.83 3.23 0.69 0.27 0.20 0.47 0.38 0.17 0.73
MV+F80 0.85 2.49 0.96 0.26 0.21 0.74 0.31 0.16 0.65
MV+F60 0.87 1.92 0.82 0.24 0.32 0.39 0.14 0.10 0.42
MV+F40 0.92 1.82 0.78 0.21 0.18 0.59 0.28 0.14 0.92
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Fig. 2 Contents of various forms of iron oxide in different soil grain sizes under combined application of Chinese milk vetch and chemical
fertilizer
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Fig.4 Iron oxide contents and iron activations in different soil grain
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KA HLICHLAE B it 35 A8 £ = 3 b Al A Bk i 7
P AR S PR A it e %o Ak SR A A B T A
5 M TR 60% Il 40%,100% F1 80%
e it e X6 2 S A i B Y L Rl R S A
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YR rTRE AR A, W R SR e
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R N (v R | B T 0K U S AR . A L
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