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M5 A (E 109°47" ~ 110°04', N 41°39' ~
41°53") 2 HATHE A F KSR 19, 1 5gidys
Jey FZALRE B LI R PR ER R 1) La R Ce JT
£, LA P RAERE A P, Cu Mn | Zn S
R PTh F172 U, 15 94 W 04 25 0] 43 A 5 3504 o\ =
BRI . W Ry KA YR 3
BALEE AP Pinaceae BGF} Asteraceae \ RAF} Gra-
mineae M E} Leguminosae , Fe M FAE N S B A0 Y
Bomig 2 WIS VEA < IS + S AR R AR + T 2
" A 5 85 Y W AN, T LR AR T IX
I A SRS B AR AR 2 P BRI A, A B T 4
J X S e s S R T]

1 M5 F &

L1 REEs#

AR A+ AR G B2 IR R
BVGRI, T 2020 4E 7 AXF NS AR X A
SN X T TR 2R R A A5 R R Z X
Sl S B A W i P T - v T g LA A Y T
ZNE . PR AR B DU Ih A 1) S A TR AR  Z0 R 2R JIF
T Boletus luridus( FiFK BLS) , IR 4222 35 4 Inocybe li-
lacina ( 18 FK 1LK ), R B 45 Russula foetens ( 1& FR
RFP) , Il £L FL % Lactarius sanguiftuus ( % #% LSF) .
AWFFEAE N 5218 B K 7 7€ B8 el ARAs ) A 2518
O SIS AT 1 W R AR I A R B A 1 it 4
- S 0 o~ 2 T R, PR T E IR DG IR
FERE (T % SR ¥ GLO-45DD-4 %) rf HE4T i 2F b 11
(25 °C,20000 Lx) , &% F U EFHREE " . 2R
TEN ST BTG AR ES B R0 T AR AR W HOR BT
SEEY FORAE BN AR MRS, R4 . B =
LA IMAA MR BL AN RIRR PR VD IR AW DL R T 22 Al
1o TR RS 1 2 SR A L2 el SR B (i
FE) o THERE SR AR T PA AR PR 1 M T TR % B4
TRAF
1.2 HmaElE

KA T RERE A S 2 H AR AT FH HL A
PEIR TR ( 3O 202 K1) 75 CHET 3 h, B2

AR AT 3 UK 100 H 0 ™, BRI 4 110 1 56
BEA A2 IR RE 45 0.20 ¢ AT . R
HYP-320 B BETH M4 T ik , B 6 it 40 A SR O 9 & A
KRR, FEN 3 mL fSER A 2 mL AR,
I3 130 CM#E 2 h; FANA 2 mL HF 13 mL fig 5
ERFR (HNO, + 3HCL) , J#4 2 h J5 A 0.5 mL =45
2,150 CZ T EHIR AT E M . HF A
HNO, - 3HCI 3 mL #10. 5 mL HCIO, ,200 °C & T, 5%
RS A 3 mL HNO, - 3HCl 252 4IE M, R
JEREAG R CAREZS 2 25 mL,
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FHAESEK ke T, B 2 R 4tk ohisk 3 WK, i
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THCE VA A (& S 40 TR 1500 WL EE 240 <€),
WA I35 W V6 0 ) 2 A TG B SR RHE rh &5 TR el s
O IR IR

K BRI G 55 B K & 3161 (Inductively
Coupled Plasma Optical Emission Spectrometer, Opti-
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Table 1 Soil pollutant content
Element Pb/ Cuw/ Mn/ 7n/ La/ Ce/ B8y, 827y,
content (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (Bg/kg) (Ba/kg)
High 328. 1 85.2 10496. 7 576.6 2031.71 4162.03 28.9 43.7
Middle 225.3 54.3 4770. 1 345.2 329. 41 741. 81 25.3 41.2
Low 41.6 23.1 1364. 8 101 107. 15 362. 11 21.5 36.3
xR2 MMEMEMHREEENZITR
Table 2 Statistics of mycorrhizal infection rate and Pinus tabulaeformis biomass
Mycorrhizal Earthworm Inoculation/ Mycorrhizal Shoot dry Root dry
Plants
name dung (mg/kg) infection rate/% weight/g weight/g

High 4.36+0. 39 3.98+0. 49b 2.26+0. 16b

BLS Middle 35.75+£2.79 8.12+0.22b 4. 87+0. 65a

Low 64.81+6.33 12.57+0. 46a 6.93+0. 77b

High 2.57+0.02 3.59+0. 58b 1.37+0. 64b

ILK Middle 28.83+1.83 5.56+0. 89b 3.34+0. 25a

Low 42.23+3.93 9. 11£0. 55a 3.42+0.37a

Pinus High 0.51+0.01 3.12+0. 12a 1.32+0.41b

RFP 0.4 kg/m2 Middle 25.24+1.09 5.51+0. 35b 3.27+0. 28a

Low 39.03+3. 37 7.88+0.97a 3.86+0. 32b

High 1. 18+0. 02 1. 16+0. 27b 0.26+0.01b

LSF Middle 13.53+1.63 2.43+0.61a 0.73+0. 03a

Low 34.16+3. 18 3.20+0. 24b 1.22+0. 05a

High 0. 00+0. 00 0.73+0. 33a 0.14+0.01a

CK Middle 0. 00+0. 00 2.04+0. 17b 0.56+0.01a

Low 0. 00+0. 00 3.11+0. 74a 0.94+0. 02a

Note ; the data is the mean + standard error of three repetitions. Different letters in the same column indicate significant differences, a and b indicate

significant correlation coefficient (a<0.05; b<0.01)
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Fig.1 Pollutant content of Pinus tabulaeformis
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Table 3 Consistency index of judgment matrix

Order 1 2 3 4 5 6 7 8 9

RI 0 0 0.52 0.8 1.12 1.26 1.36 1.41 1.46

When judgment matrix P CR<0. 1 or A, =n,CI=0,

2.2.2 KT HHILALIA YL (Particle Swarm Opti-

mization , & 7% PSO)
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| Evaluation of soil remediation
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Fig.2 Group decision matrix
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Table 4 Bottom conclusion ( weight) table of

group decision

Conclusion Peer
Underlying elements Superior
value weight
Impregnation rate 0. 2485 0. 5035
Plant physiology

Biomass 0.245 0. 4965

Pb .Cu . Mn .Zn 0. 1768 0. 5662
La.Ce 0.0714 0. 2287 Plant content

U AP Th 0. 064 0.205
Soil fauna 0. 1943 1 Soil pollution
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SE VPN R F 3 3 7 JR) 35 PR S A 5% X8 P o A
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PARE + 0 0 A T5 Yo W 1 800 R A7 28 o HT
TEM, w5 20007 5 0 P 25 SR T LUKS e ds 5 s
52 T i 451 36 A v A 42 RO TR AR BLS | PR AR
LSFF M RFP Ik T B AR ILK (%) Y W & & %4 0
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Table 5 Evaluation index weight set W

No. Index Weight
1 Impregnation rate 0.2485
2 Biomass 0. 245
3 Pb.Cu Mn Zn 0. 1768
4 La.Ce 0.0714
5 Z8U F1¥2Th 0. 064
6 Soil fauna 0.1943

xo WL

Table 6 Evaluation conclusion

No. Conclusion Score
1 Excellent 4
2 Good 3
3 Medium 2
4 Poor 1

R BRRPEENER
Table 7 Weight table of middle layer in group decision

Target  Excellent Good Medium Poor Score
BLS 0 0.7417 0 0. 2583 2.4834
ILK 0. 5649 0. 1943 0.1768 0. 064 3.2601
RFP 0. 4935 0.0714 0. 1768 0. 2583 2. 8001
LSF 0. 4935 0.0714 0.1768 0.2583 2. 8001
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Evaluation of Rare Earth Mine Vegetation Restoration Based on AHP and

Fuzzy Comprehensive Evaluation

WEI Guang-pu', YU Xiao-yan®* , KANG Yu', SONG Yu-chen’

(1. School of Architecture, Inner Mongolia University of Science and Technology, Baotou 014010, China;

2. School of Economy and Management, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Taking Bayan Obo rare earth open pit mine in Inner Mongolia Autonomous Region as the study area, mycorrhi-
zal-Pinus tabulaeformis-tolerant earthworm was used to repair the soil polluted by rare earth. The optimal schemes of different
repair combinations were selected by evaluating the repair effect. The vegetation in the mining area was investigated according
to the mining characteristics. The samples of Pinus tabulaeformis, mycorrhizal, tolerant earthworm and rhizosphere soil were
analyzed respectively. The compound remediation effect of mycorrhizal-Pinus tabulaeformis-tolerant earthworm pollution for soil
pollute under different combinations was evaluated by analytic hierarchy process, then the fuzzy comprehensive evaluation
method was used to make a general evaluation of many variables and some uncertain factors in the evaluation. The results
showed that the composite effects of four different mycorrhizas combined with Pinus tabulaeformis and tolerant earthworm were
as follows: Inocybe lilacina>Russula foetens = Lactarius sanguifluus>Boletus luridus, the comprehensive scores were 3. 2601,
2.8001, 2.8001 and 2. 4834, respectively, indicating that remediation scheme of the light purple silk umbrella inocybe lilaci-
na+ Pinus tabulaeformis+tolerant earthworm has the best effect. The experimental results show that the new technology of my-
corrhizal plant tolerant earthworm can effectively improve the effect of phytoremediation.

Key words: AHP ; fuzzy comprehensive evaluation; repair evaluation; mycorrhizal ; rare earth mine





