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(SJP) on iron tailings from the Awulale iron ore belt. An indoor pot experiment was conducted to determine plant growth, tailings
physicochemical properties, soil enzyme activities, and rhizosphere microbial community characteristics, and a comprehensive
evaluation was performed to identify the optimal amendment combination. The treatments significantly promoted alfalfa growth,
with plant height increasing by 166.67% under the optimal treatment relative to the corresponding control. Tailings moisture
content, nutrient concentrations, and enzyme activities increased by 203.61%, 87.92% —1 935.67%, and 186.74% —
1 532.24%, respectively. The treatments also altered the rhizosphere microbial community structure, while functional prediction
indicated significant enrichment of fundamental metabolic pathways, including glycolysis and amino acid biosynthesis. The
optimal combination comprised an iron tailings-to-nutrient soil mass ratio of 1: 0, an SJP concentration of 1%, and 2.0 g of A.
niger spore powder. These findings provide a technical reference for the ecological restoration of iron tailings in Xinjiang.

Key words: iron tailings improvement; ecological restoration; soil stabilization and water retention materials SJP; Aspergillus

niger; soil microorganisms; sustainable development.
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(Czaban er al., 2018 ) ; B¥ T8 fif 1 = 32 & 1 24 A0 ¢
WA AR AT RE B Ak Q) JF O B R 06
B =N R A b 1) i 2 ik L &M (Shang
et al., 2023). M Ah , Ml A o WA Y R R 45 A ML
A B AR HE 5 4 KUAL I 52 e 4 JE R A AR 5 E 4 2F

1acy
A3B2
gy

cwl

6K TR AT A A 7 A ] 2 R (TAA) AT ACC B &
fif 5 ) JoT A AT 2B K (Vasques ez al., 2024).
25 MEEFRESEITEN

XFAS TR b BN R AT B 85 TR T (g O AR
Gy A6 bR ) B LA Ve #EAT 43 T AN &l Ta TR, TN
5 TP R IEM ¢, TN 5 S-CAT Fl UE ) KBk
F(p<<0.05) , RUIA W40 5 L e mg s Pk Z [l
FIER A K & AK 5 TOC 5 741 54, 32718 3 &%
BP5AT HLRK 22 8] AT R A E AH AR R L W &L 7h BT
N, AP 5 S-ALPT 2 B8 3 7 #H 2& (p<<0.05) , 1J
il S WA 2850 Wl Gl A G Bl 3 M 1 R4 T

SR FH 0 (B % T 50 4% Ak B 2R 5% DXL 1) AR R D 45
BARS AL F 3 AEAE Y A KM G IE A 38 AR
AIB2 b ¥R (B 5 E FF L& L 1:0 . SIP WK JE
1% B &M 7820 ) MEEAE S, 5
Py A K45 R — B0 AHPE S BT R WY, e R Ad B AR
TR EE R 2] A QI A X R 43 916 BR R0R A
A= ) Ty Be A M 00 5w AL AT A E — 2 56 IE

3 g5

AW A AT, o TR S E
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Fig.7 Correlation between microbial communities and soil environmental factors
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