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Effects of amendments on mechanical stability aggregates and organic
carbon in reclaimed soil
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Abstract To explore the effects of different amendments on the structure and fertility of reclaimed soil in the
mining area, a series of microfield experiments were conducted in Xiangyuan reclaimed soil to study the effects
of different proportions of peat and humic acid on the distribution and stability of mechanically stable aggregates,
the content of soil organic carbon, and the characteristics of the soil infrared spectrum. The results showed that
at 6 months after the application of amendments, the content of macro-aggregates (>0.25 mm) of each peat
and humic acid treatment increased; however, the content of macro-aggregates decreased and that of micro-
aggregates increased in each peat and humic acid treatment at 1 year after the application of amendments. At
6 months after the application of amendments, the mean weight diameter (MWD) and geometric mean diameter
(GMD) of all peat and humic acid treatments were higher than those of the control (CK), and the highest was
for the 5% humic acid treatment, which increased by 10.95% and 22.43% compared with those of CK. At 1 year
after the application of amendments, the MWD and GMD of peat treatments were still higher than those of CK;
however, the MWD and GMD of humic acid treatments were lower than those of CK. Peat and humic acid can
increase the total organic carbon content of the soil. The content of soil total organic carbon in the 5% humic acid
treatment was the highest, which increased by 566.35% and 502.59% compared with that in CK at 6 months
and 1 year after the application of amendments. The increase in organic carbon in > 0.25 mm aggregates was
the largest at 6 months and 1 year after the application of peat, whereas that in 0.25-0.0563 mm aggregates
was the largest at 6 months and 1 year after the application of humic acid. In conclusion, peat and humic acid
are beneficial to promote the formation of macro-aggregates; improve the stability of aggregates; increase the
content of organic carbon, carbohydrates, oxygen-containing functional groups, polysaccharides and substitute
aromatic substances. However, the content of macro-aggregate and organic carbon will decrease 1 year after the
application of amendments. The application of humic acid for 1 year will reduce the stability of soil aggregates.
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Fig. 1 Distribution of the mechanically stable aggregates in reclaimed soil under different amendment treatments. Different lowercase
letters indicate significant differences among different treatments of the same diameter (P < 0.05).
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Fig. 2 The organic carbon content in reclaimed soil under different
amendment treatments. Different lowercase letters indicate significant
differences among different treatments at the same time (P <0.05).
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Table 1 The mean weight diameter (MWD) and geometric mean diameter (GMD) of reclaimed soil under different amendment treatments

4b38 Treatment MWD/mm GMD/mm
6~/ 6 Month 14£ 1 Year 6/ H 6 Month 14 1 Year
FH CK 1.37 £ 0.02d 1.27 £0.03c 1.07 £ 0.01f 0.98 £0.03c
1% % 1% Peat 1.41 £0.01c 1.32+£0.01b 1.15 £ 0.02e 1.04 £ 0.01ab
3%k 3% Peat 1.40 £ 0.03cd 1.32+0.01b 115+ 0.01e 1.02+£0.01b
5% % 5% Peat 1.43 £ 0.01bc 1.39+0.01a 1.21 £ 0.01c 1.06 £ 0.01a
1%JE iR 1% Humic acid 1.43 £ 0.02bc 1.21 £0.01d 1.18 £ 0.01d 0.93 £0.01d
3%JE 1R 3% Humic acid 1.47 £ 0.03b 1.23 £ 0.01d 1.23+0.01b 0.92 £ 0.01d
5%)E it iR 5% Humic acid 1.52 £ 0.05a 0.91 £ 0.01e 1.31 £0.02a 0.62 £ 0.01e

Bl 25 LT E bR dEZ LR [FSANG TR —

I [] R AN R Ak B 1] 22 57 6% (P < 0.05) .

The data are expressed as average value + standard deviation. The lowercase letters in the same column indicate significant difference among

different treatments at the same time (P < 0.05).
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Fig. 3 The organic carbon contents of aggregates in reclaimed soil under different amendment treatments. Different lowercase letters
indicate significant differences among different treatments of the same diameter (P < 0.05).
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Fig. 4 The infrared spectrum characteristics of reclaimed soil under different amendment treatments. Fig. a, b, ¢, and d are soil infrared
spectrum characteristics under treatments of peat applied for 6 month, humic acid applied for 6 month, peat applied for 1 year, and humic acid

applied for 1 year, respectively.
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