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Soil remediation after inoculated with arbuscular mycorrhizal fungi on
the ratio of weathered coal and loess in the mining area of western China

YU Miao'*?, LI Shao-peng'-?, BI Yin-li""?, DENG Mu-biao''?, QIU Lang'*, HONG Tian-cai'*?
(1. State Key Laboratory of Coal Resource and Safe Mining , China University of Mining and Technology , Beijing 100083, China;
2. College of Geoscience and Surveying Engineering , China University of Mining and Technology , Beijing 100083, China )

Abstract: Based on the characteristics of poor soil, lack of effective nutrient and difficulty in crop growth in western
mining area of China, a pot experiment method was carried out in this study to have weathered coal and loess mixed in
different proportions as the trial matrix and employ maize as the test. The effects of arbuscular mycorrhizal fungi (AMF)
on maize growth and the improvement of different mixed matrix were investigated to find out the best ratio between weath-
ered coal and loess. The results showed that inoculation with AMF promoted the growth of maize and the absorption of
mineral elements. Mycorrhizal ecological effect became maximized when the weathered coal and loess mass ratio reached
1:1. At the same time, the above ground dry weight and leaf color values of maize were 4.61 g, 41.17, respectively,
and nitrogen, phosphorus, and potassium accumulations were 53.01 mg, 7.15 mg, 79.42 mg per plant respectively.
When the weathered coal and loess mass ratio was 1:1, the density of hyphae was 4.91 m*g~", and the mycorrhizal root
infection rate of maize reached maximum. With the increase of weathering coal ratio, the glomalin and the acid phos-
phatase (ACP) in maize thizosphere soil were gradually increased as well. In conclusion, the synergy of AMF and weath-
ered coal promoted the growth of the crops, improved the rhizosphere soil microenvironment, and implemented the en-
hancement of soil fertility in the gully region.

Keywords: arbuscular mycorrhizal fungi; weathered coal; loess; maize; soil remediation
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Table 1 Effects of different treatments with

AMF on the growth of maize

b:L o117
O Y T

Treatment dry \;\/eight SPAD Leaf area

/(g'plant")
CK L 1.22+0.10f 24.47+1.23g 23.10+£2.62¢
+M L 3.56+0.06d 33.77+2.21d 31.61+1.60c
CK 1:3 1.23+0.07f 26.80+2.08fg 24.16+1.97de
+M  1:3 3.91+0.12ecd  35.07+0.67cd 33.60+2.09¢
CK 1:2 1.83+0.32¢ 30.27+1.82¢ 27.10+2.62d
+M  1:2 4.44+0.68ab 38.83+1.55ab 40.72+0.68a
CK 1:1 1.50+0.05¢f 30.77+1.37e 25.54+2.56de
+M  1:1 4.61+0.23a  41.17+0.85a 38.93+1.78ab
CK 2:1 1.46+0.25¢f  28.77+0.35ef 25.10+2.09de
+M  2:1 4.31£0.29abc  37.50+0.96b 37.92 +1.50ab
CK 3:1 1.49+0.04ef 28.73x1.04ef 24.93+2.17de
+M  3:1 4.29+0.19abc 37.20+1.15bec 37.35+1.58b
CK W 1.48+0.07ef  27.50+0.96f 24.36+1.24de
+M W 4.07+0.38bc  37.17+1.38bc 36.98 +1.85h

TERPEUEA 3 AR TIIE; + FaiaER 2 ARG
TR 5% K 1225 B3 (BT ) R,

Notes: The values denoted that the averages of three replicates; + de-
noted that the STDEV values; lowercase letters denoted that the significant
differences among different treatments by 1SD at 5% level (vertical compari-

son) ; the same below.
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Table 2  Effects of different treatments with AMF on the

aboveground mineral elements of maize

e Aotk BT TR
Treatment /(mg-#E~1) /(mg-#E~1) /(mg#E~")
TN/(mg*plant=') TP/(mg*plant~') TK/(mg-plant~")
CK L 13.67 £0.27f 0.58£0.01e 26.22 +1.86f
+M L 42.55+2.08d 5.18+£0.53¢ 57.41 £2.60c
CK 1:3 14.67 £ 0.91f 0.65+0.14e 31.66 +2.04ef
+M 1:3 44.02+3.63cd 5.44+0.68¢c 63.11+3.53¢
CK 1:2 19.86 £ 1.04e 1.29+0.14d 40.12+2.93d
+M 1:2 49.53+£3.53ab  6.65+0.56ab 74.05 + 8.82ab
CK 1:1 18.71 £ 1.15e 0.96 +0.05de 36.79 +2.49de
+M 1:1 53.01 £2.69a 7.15+£0.82a 79.42+9.78a
CK 2:1 16.67 +2.00ef 0.83+0.01de 35.17 £3.79de
+M 2:1 48.45 £ 5.00b 6.41+0.5b 72.28 +1.63ab
CK 3:1 17.16 £ 1.59¢f 0.73+£0.07de 35.04 £2.35de
+M 3:1 47.36 £1.86bc  6.30+0.15b 72.21 £7.71ab
CK W 16.35 + 1.28ef 0.73£0.12de 34.79 £ 1.40de
+M W 47.56 £1.37bc  6.10+0.34b 71.32 +6.66bp
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Table 3 Effects of AMF inoculation on glomalin in maize rhizosphere soil

e 1§%$ lﬁ%?ﬁ”‘ﬂﬁ E’I}Fﬁgi %jz%fys A
Treatment Infection Hyphal density TG SRUHH
rate/ % /(m-g™") /(mgrg™") EEG/(mg-g™")
CK L 17.78 £ 1.92¢ 0.47+0.04i 1.15+£0.06j 0.23+0.01;
+M L 91.11+£3.85b 2.12+£0.28f 1.34£0.04i 0.24+0.01;
CK 1:3 18.89 £ 1.92de 0.58 +0.06hi 1.77+0.13h 0.32+£0.03i
+M 1:3 92.22 +6.94b 3.13+£0.27e 1.95+0.04fg 0.34 +0.02hi
CK 1:2 26.67 +3.33¢ 0.96 +£0.06g 1.83+0.02gh 0.35+0.03hi
+M 1:2 94.44 + 3.85ab 3.99+0.11b 2.06+£0.12¢f 0.38+0.02gh
CK 1:1 24.44 £1.92cd 0.81+0.07gh 1.98 +0.07efg 0.40+0.02fg
+M 1:1 100.00 £ 0.00a 4.91+£0.23a 2.11+£0.18e 0.41 +£0.0lefg
CK 2:1 21.11 £1.92cde 0.71 = 0.06ghi 2.33+0.02d 0.44 £ 0.02def
+M 2:1 94.44 £ 5.09ab 3.86 +0.28bc 2.42+£0.10cd 0.45+0.02de
CK 3:1 20.00 + 3.33de 0.66 +0.04hi 2.44+0.11cd 0.48 £0.01de
+M 3:1 93.33+3.33b 3.60+0.19cd 2.57+£0.02¢ 0.50+£0.01¢
CK \ 21.11 £1.92cde 0.64 +0.06hi 3.10+£0.12b 0.66 +0.03b
+M \ 92.22 +5.09b 3.56 £0.20d 3.62+0.13a 0.78+0.07a
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Table 4 Effects of different treatments with AMF on the

available nutrients and ACP in maize rhizosphere soil

e ii;@@@'l%qa j:i;@@@'l@i PR M 8 PR I 1
Treatment Soil available Soil available ACP
K/(mg-kg™") P/(mg-kg™") /(pmol-g™'+h~!)
CK L 70.43 +4.08a 12.23 £0.36a 3.89+0.18f
+M L 63.93 £ 1.19bc 9.28 £0.33d 4.21 +£0.29def
CK 1:3 67.59 +£5.93ab 12.11£0.51a 4.02+0.13€f
+M 1:3 62.10+0.73bc 7.50 £0.42e 4.33+£0.29cde
CK 1:2 60.29 +2.41cd 8.06+0.73e 4.48£0.19bed
+M 1:2 56.11 +2.83de 7.27+0.22e 4.54 +0.13bed
CK 1:1 63.60 +3.62hc 9.98+£0.25¢d  4.30+0.12cde
+M 1:1 48.91 +2.15f 4.99+0.42¢ 4.85+0.16ab
CK 2:1 64.03+£2.82bc  10.74£0.61bc  4.23 +0.10def
+M 2:1 52.21 = 3.59¢f 5.89+0.76f 5.09+0.07a
CK 3:1 64.69+2.75abe  11.02+0.94b 4.19£0.15def
+M 3:1 52.50 + 4.46ef 5.97 £0.54f 4.68 +0.54abhc
CK W 65.94+4.83abc  10.99+0.57b 4.16 £ 0. 10def
+M W 52.59 +£2.00ef 6.27 £0.15f 4.78 + 040ab
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