55 40 55 2 1) K AR Vol.40 No.2
2026 4= 4 H Journal of Soil and Water Conservation Apr.,2026

DOT:10.13870/j.cnki.sthexb.2026.02.021 CSTR:32310.14.sthcxb.2026.02.021
B PR TR S MR A7 5 TR S A R B R AR A I R [T ] K PR R 24T, 2026, 4002) 1 299-307.
LI Meirui, YANG Jiejun, FENG Yuchao, et al. Effects of coal gangue and microbial inoculant co-amendment on physicochemical properties of

acolian sandy soil and alfalfa growth[J]. Journal of Soil and Water Conservation, 2026,40(2) : 299-307.

RAAEEFNERMND TEUNEREEEEKNZ N

BHCAR S, A, B A, FE A
(1. E RN B2 MK £ AR RS A SRR 5E o0 BRVE A2 7121005 2. B BR 4 B K 7K - AR R 0F 55 T
BeVE #0 7121005 3. 1 E R BE K%, A6 AT 1000495 4. P8 b fe ARl K 25 W IR 3R 55 2 e, B VY 4% %% 712100)

& E: B8] IR A X ik R R . [7535 ] 8 B oA 7 2o sk X R + S F
FEXT B A TR AR B A (<1 .<C0.5.,<C0.25 mmDFE A F B (0~100%)3 A Kb + il 5 Hok 22
0T S A 1 AT LR LA R AR I L o B S KBRS R AR S LB A RS £ IR AT
AN TE] A5 T ) (196 3% 5% (7% ) o TE IR A BT o EAT S 100 d 1Y 5 B TR AR R, B SEOR [
SRR A R0 A R0 2T LG 6 IR b R G S B A R S AR K g e . SR ] KD s
KLA% <C0.25 mm M T I 3 B A5 M T SR A REK R O D 1090 B RN IR I . LA, £
HEFR 4y i 4 BOR B2 W 06 P 2 B 38 15 . 5 0 IR CCRO M b, =3 BIURR T 4 5 B0 5 3.5 %, Tl ik
R B A0 OB R 2.04%5 . Ml B AE MOk R AR B RAR R A KSR B B R 1.1 1.3, 151 . 7E
SERE B B 5% TR AT R RACR E— R R . (45181 <<0.25 mm 10% MHATF A B/ 5% 49
TR T A A0 v R AR K AR IR BE D IR A A

KEW U R; N+ A B

HE S %S :S156.2;X752 SCERARIRAD : A X EHS 1009-2242(2026)02-0299-09

Effects of Coal Gangue and Microbial Inoculant Co-Amendment on
Physicochemical Properties of Aeolian Sandy Soil and Alfalfa Growth
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Abstract: [ Objective] To investigate the improvement effect of coal gangue on aeolian sandy soil and determine
its optimal mixing ratio. [Methods] Aecolian sandy soil from the Hongliulin mining area in Shenmu City was
selected as the study subject. Coal gangue of different particle sizes (<1 mm, <C0.5 mm, <C0.25 mm) was mixed
into the aeolian sandy soil at varying ratios (0— 100% ). Hydraulic parameters were measured and compared with
those of loessial soil to determine the optimal particle size and mixing ratio. Subsequently, coal gangue at the
optimal particle size and proportion was blended into the aeolian sandy soil, and different ratios of microbial
inoculants (1%, 3%, 5%, 7%) were added. A 100-day indoor pot experiment with alfalfa was conducted in the
mixed substrate to investigate the effects of different coal gangue-microbial inoculant co-amendment ratios on the
nutrient content, microbial activity, and plant growth of the aeolian sandy soil. [ Results ] Adding coal gangue with
a particle size of <C0.25 mm significantly improved the structure of aeolian sandy soil and enhanced its water-

holding capacity, with 10% incorporation being the optimal ratio. Under these conditions, both soil nutrient
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content and microbial activity increased significantly. Compared with the control (CK) , soil organic carbon
increased by 3.5-fold and microbial biomass carbon by 2.0-fold. Correspondingly, plant height, biomass, and root-
growth indices of alfalfa increased by 1.1-, 1.3-, and 1.5-fold, respectively. Furthermore, the addition of 5%
microbial inoculant further enhanced the soil improvement effects of the coal gangue. [ Coneclusion] A mixture of

10% coal gangue (<20.25 mm) combined with 5% biological inoculant effectively enhances the water and nutrient

retention capacity of aeolian sandy soil and promotes alfalfa growth.
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Fig. 1 Effects of adding coal gangue with different particle sizes on hydrodynamic parameterss of aeolian sandy soil
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Fig.2 Effects of adding coal gangue with different particle sizes on soil water retention curves of aeolian sandy soil
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Table 2 Comparison of water retention curve parameters
and hydraulic parameters simulated by van
Genuchten model for coal gangue with those of
loessial soil
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em ) em ) h™H
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Fig. 3 Effect of nutrient content in sandy loam soil under different amendment ratios
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