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Abstract: [ Purpose] To study the synergistic improvement effects of the quicklime-arbuscular

mycorrhizal fungi (AMF)-herbs on the acid tin tailings, selecting the suitable dominant plants for the

Wik H9: 2022-10-21 & H# . 2024-03-04 M & HI: 2024-03-26
EEBTH . FEEANPHRIBH (2018YFC1802603); AR AA 5 F-ATTHIIH (202405AM340004) ., EI
YEH B/ AP (1998—), %, WIEHEN, EEMERA, FENFT XAESBEIR.
E-mail: 3405789938@qq com

XABBEMSH ., E- ma11 yshengx1a@163 com
2B ML : https://link.cnki.net/urlid/53.1044.8.20240325.1633.003



https://doi.org/10.12101/j.issn.1004-390X(n).202210044
https://doi.org/10.12101/j.issn.1004-390X(n).202210044
https://doi.org/10.12101/j.issn.1004-390X(n).202210044
mailto:3405789938@qq.com
mailto:yshengxia@163.com
https://link.cnki.net/urlid/53.1044.S.20240325.1633.003
http://xb.ynau.edu.cn
mailto:ynauzkxb@foxmail.com

AR BB, A AT R—NBIRAR LR TR A AL AT 6 Bl B ALY A K A RN 169

improvement. [ Methods ] A pot experiment was used to study the effects of quicklime and AMF on
the growth of plant, accumulation of heavy metal, and rhizosphere physicochemical properties of Het-
eropogon contortus (L.) Beauv., Chrysopogon zizanioides (L.) Roberty, Cynodon dactylon (L.) Pers.,
Medicago sativa L., Setaria viridis (L.) Beauv., Lolium perenne L. on tin tailings. [ Results ] Com-
pared with the control treatment, complex addition of quicklime and AMF increased the pH value,
organic matter and available nutrient contents of tailings, and significantly increased the biomass of
six herbaceous plants, especially the increase of biomass for L. perenne was most. Among complex
treatments, under quicklime treatment, the pH value of H. contortus rhizosphere soil was the highest,
increased by 0.92 comparing with the test tailing before improvement; under the quicklime-AMF
treatment, the organic matter content of C. zizanioides rhizosphere soil was the highest, increased by
7.6 times comparing with the test tailing before improvement, and the content of alkali-hydrolyzed ni-
trogen and available phosphorus in M. sativa and L. perenne rhizosphere soil was relatively high,
increased by about 14 times and 21 times comparing with the test tailing before improvement, respect-
ively. The combination treatments of quicklime-AMF-herbs had a more reduction of available Cu and
Pb content in the rhizosphere tailings, reduced by 15.66-17.07 and 1.43-1.48 mg/kg, respectively; but
for the available Cd, reduced by 0.58-0.59 mg/kg only under the treatment of quicklime-AMF-S. vi-
ridis or L. perenne. [ Conclusion] Quicklime-AMF-herbs can help to improve the tin tailings. L.
perenne, H. contortus, C. zizanioides and M. sativa are recommended as pioneer plants for vegetation
restoration in tin tailings under the combination of quicklime-AMF.

Keywords: tin tailings; quicklime; arbuscular mycorrhizal fungi (AMF); synergistic improvement;
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Tab. 1 Main chemical properties of the tested amendments

HEJE R = -
(mg-kg™) %Et/(?lkg ) AU/
R total amount ota (g'kg ")
amendments of heavy metal amount organic

matter
Cu Cd Pb N P

EEY

quicklime 1047 ND 034 360 — — — _
AMF 7]

arbuscular

mycorrhizal 7.60 580 0.18 9.40 4.88 4.02 40.23 15.26

fungi inoculants

T ND.REH; — R,
Note: ND. not detected; —. no detection.
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Note: H. Heteropogon contortus, V. Chrysopogon zizanioides, C. Cyn-
odon dactylon, M. Medicago sativa, S. Setaria viridis, L. Lolium perenne;
different letters indicate significant differences (P<0.05); the same as be-
low.
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Fig. 1 Biomass of six plants under different treatments
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Tab.2 Available content of heavy metals of six plants rhizosphere under different treatments mg/kg
s LEd R AR i fRE A
BEJE Ab R X ! ;
h Heteropogon  Chrysopogon Cynodon Medicago Setaria Lolium
eavy metal treatment R . s
contortus zizanioides dactylon sativa viridis perenne
CK 2.95+0.42 f 4.26+0.61 ¢ 2.59+0.29 hi 2.82+0.34 g 2.51+0.38 i 5.26+0.74 a
Cu HF K quicklime 3.66+0.51 d 4.60+0.64 b 2.95+0.24 f 2.62+0.33 h 2.84+0.43 ¢ 3.3040.54 ¢
AMF 0.54+0.06 o 2.24+0.31j 2.24+0.21] 2.09+0.25 k 1.75+¢0.26 1 2.1240.32 k
HH JK—AMF quicklime-AMF ~ 1.07+0.15n 1.01£0.12n  0.03+0.00 p 0.03+0.00 p 1.43£021m  0.02+0.00 p
CK 0.23+0.03 ef 0.13+0.02 g 0.17+0.02 fg 0.14+0.02 g 0.25+0.04 ef  0.55+0.08 ¢
cd HF K quicklime 0.65+0.08 be 0.91£0.12 a 0.45+0.06 d 0.70+£0.11 b 0.25+0.03 ef ~ 0.06+0.01 h
AMF 0.12+0.01 gh 0.2140.03 f 0.11£0.01 gh ~ 0.11+0.02 gh 0.90+0.14 a 0.25+0.03 ef
4 F JK—AMF quicklime-AMF  0.43+0.06 d 0.60+0.09 ¢ 0.27+0.03 ef  0.2840.04 ¢ 0.054+0.01 h 0.06+0.01 h
CK 0.61£0.09 a 0.55+0.07 b 0.50+0.06 b 0.53+0.08 b 0.45+0.07 ¢ 0.36+0.05 d
Pb HF K quicklime 0.38+0.05 d 0.37+0.04 d 0.29+0.04 ¢ 0.20+0.03 f 0.19+0.03 f 0.20+0.02 f
AMF 0.45+0.06 ¢ 0.36+0.05 d 0.36+0.04 d 0.33+0.04 de  0.294+0.04 ¢ 0.4240.05 cd

" FK—AMF quicklime-AMF  0.18+0.02 £

0.19+0.03 f

0.19+0.02 f 0.21£0.03 f 0.22+0.03 £ 0.23+0.02 f

T ANE TR F— B R A IrA AR B A7 AR 3 22 5 (P<0.05).

Note: Different letters indicate there are significant differences among all treatments for the same heavy metal (P<0.05).
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