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Abstract: To explore the effects of Aspergillus niger spore powder and the new water-retaining
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material SJP on iron tailings, this study selected the Awulale iron ore belt as the research site. An
indoor pot experiment was conducted to investigate plant growth indicators, soil physical and
chemical properties, soil enzyme activity and soil microbial community characteristics. The
principal component analysis was combined to calculate the comprehensive soil score to
determine the optimal improvement ratio. The results showed that the improvement group
significantly promoted the growth of alfalfa, with the plant height increasing by 166.67%.
Meanwhile, it improved the soil nutrient cycle, with the soil moisture content increasing by 203.61%
and soil nutrients increasing by 87.92% to 1935.67%. Soil enzyme activity increased by 186.74%
to 1532.24%. The soil rhizosphere microbial community structure was improved, and the
microbial function prediction results indicated that the basic metabolic functions such as
glycolysis and amino acid biosynthesis were significantly enriched following soil improvement.
The optimal improvement scheme was determined as: tailings-soil ratio 1:0, SJP concentration 1%,
and spore powder addition 2.0g. This study provides technical support for the ecological
restoration of iron tailings in Xinjiang, and contributes to the green development of mineral
resources and ecological environment protection.
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retention materials SJP; Aspergillus niger; Soil microorganisms
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Figure 1 Effects of different treatments on the growth of alfalfa (Medicago sativa L.).
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Fig 3. Effects of different treatments on enzyme activities in tailings.
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Fig 4. Analysis of microbial community composition.

(a) TRV EREM A K (b)) TRV LR E YA A e 5 ]

Alpha ZFEMERH TIFNIREE . ZRERII 5 B 38 FR(Tang et al,
2024). 1l Sa-c Aion, ACERZHANEE B P E AR T X BRI TEAN [ FR S
K, BEAS A2 20N A3B3 2 I¥ AL ERAR T B 4 41 B 1) 2 BRI A BT g o o a0 18] 5d-f
fi7R, A2B2. A2B3 ZHI BB 35 BEARECT CK AP BTb, RER A b 320 F
M2 HEVEACE AR T S RE R IR SRR M B . 2P AT B TR I A
PR EAE BT, 12 LVEATT A O 5| 0] ) T b B AR = AR ) 2 A 1 (Compant et
al., 2024), BRI HIEFEHIEIR

(a) o o (b) N o (©)

(@) (e) U}

5 54 Alpha SHEM S HT.
Fig 5. Analysis of microbial Alpha diversity.
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Fig 6. Differential metabolic pathways under different treatments based on the MetaCyc database.
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Figure 7 Correlation between microbial communities and soil environmental factors.
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Table 3 Comprehensive Score of Changes in Soil Environmental Factors

LAY e 578 PN HE4
CK1 0.137836247 12
CK2 0.194170449 11
CK3 0.31187026 6

AlBI1 0.194428595 10
AlB2 0.604385644 1

A1B3 0.383302433 5



A2B1 0.386293789 3
A2B2 0.310485374 7
A2B3 0.30580464 8
A3B1 0.542829368 2
A3B2 0.38353652 4
A3B3 0.304658778 9
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