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Characterlstlcs of Plant D1vers1ty and Heavy Metal Enrlchment and Mlgratlon Under

Different Ecologlcal Restoratlon Modés‘in Abandoned; Mlmng Areas

ZHOY Peng fei' ZHANG Shi-wen'*™ | LUQ. Mlng WEl/H(mg bin®,, SONG Qiang' FANG Bing", ZHUANG Hong-juan' | CHEN Hong- Vang d
(1. Schaol of Earth and Envmmmenl Anhui University of Suen(e and Tec hnology Huainan 232001, China; fEngmeenng Laboratory of Anhui Province for Comprehenswe

Utilization of;Water and Soil Resources and Construction of Fco oglcal Pro#ectlon in Mining Area with High Groundwaler Level, Huainan 232001, China; 3. Land Condolidation

and Rghablhtatlon Center Mlmstry of Natural Resources, Beijing 100035 Chma)

Abstract In order to/Select plant matenals suitable for thescological restoranon af-'?ﬂ)dndoned mining land, ecological restoration experiments were set up in landfills. The
effects of dlfferem ecological_ restoration measures on plant diversity and heavv ‘metal enrichment and migration characteristics were studied. The results showed that under
different ecploglca restoration measures, a total of eight families and 10 species of surviving plants appeared, most of which were herbs. The restoration effect of the arbor
shrub and grass plots was the best; the plant coverage reached 100% , and the survival rate was over 69%. The diversity index of the plant community was as follows; arbor
shrub grass > shrub grass > joe grass > grass. The dominant plants under different ecological restoration measures were Pinus elliottii, Ligustrum lucidum, Boehmeria nivea,
Lagerstroemia indica, and Plantago asiatica. The contents of most heavy metals in plants were higher than the normal values. Among them, the enrichment and transfer
coefficients of the leaf stems of P. elliottii and L. indica were close to or greater than 1, showing a strong ability of enrichment and transfer to Cd; these two plants belong to
Cd-enrichment type plants. The roots of L. lucidum Ait and P. asiatica, which are root-hoarding plants, had a high retention rate of heavy metals. Boehmeria nivea was a
heavy metal-avoidance plant with a low content of heavy metals in each part and had the ability to fix and repair potential soil heavy metal pollution. Considering the diversity
of plants and the ability of plant enrichment and migration, the combination of trees, shrubs, and grasses was the best restoration mode. Pinus elliottii, L. indica, and P.
asiatica can be the target plants for ecological restoration in the abandoned land of mining areas.

Key words: mining wasteland; ecological restoration experiment; plant diversity; heavy metals; enrichment of migration
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" Table 1 Basic physical and chemical properties of soil before and after remediation in the test plot
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1B i 3.62 0. 12 3.91 £0.26 7.06 +0.29 5535.33 +678.93 1.7 +0. 66 145.33 +4.51  457.67 +43.89
B )5 8.46 +0.68 37.03 +10. 16 10.08 +1.91 3599.71 +1070.93 1.53 +0. 54 132.96 £7.90  415.54 +93.51
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Fig. 1 Design and treatment of the experimental plot
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Table 2 Plant importance values under different remediation modes/%
) INK G
e Al A2 Bl B2 cl c2 DI D2
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£ — — 49. 81 48.52 — — 50.33 48.25
TR 52.16 50. 12 55.95 52.70 62.25 61.27 55.61 55.76
T ki 9.65 — 7. 64 7.81 — 8. 46 8.96
i 7.89 7.88 7.07 9.21 — — 9.75 9.45
R 10. 94 14. 44 12.18 10. 83 11.31 12. 08 6. 80 6. 69
B 12.56 17.07 11.84 14.81 15.83 16. 87 13. 06 12. 09
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different remediation modes
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Table 3 Plant community diversity under different remediation modes

MK S A E’itﬁck B Shanr\wn—Wifﬂ}ncr S%mpson” Pie}ou B
EE TR R RN R EZE R S) 1
Al 6 0.3020 0.1427 0.1686
A2 5 0.2973 0.146 5 0.1847
B1 8 0.628 5 0.3821 0.6594
B2 8 0.648 5 0.3934 0.670 6
Cl1 6 0.3651 0.2206 0.3780
c2 6 0.3322 0.2338 0.3542
D1 10 0.779 4 0.488 7 0.884 1
D2 10 0.7510 0.476 7 0.868 2
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Fig. 3 Heavy metal content in different organs of plants under different remediation modes
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Table 4  Concentration coefficient of heavy metals in dominant plants under different remediation modes
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Fig. 4 Comprehensive heavy metal enrichment ability of dominant

plants under different remediation modes

M S AlAL AREHE R T 5 R S 4 kit
4 MEE R R SR ROAAE - ENES
M G2 2 B0 WA P 3 I 4 B RS BE T, R
R U WA e B 4 T B i 1B S [ 18 AR A
KN 5 M58 ZEER RPN . Cd > Cu > Zn >
Ph, 8%t Cd Y552 g W 3 T HALRE Y (P <
0.05) , %15 Z K0k F 4. 38. X Cu BB B S IEHE T
R FEIR HIAL | ISR 8, 5 R R T 1,
SBONT Zn Frishe ) W3 T HAMAE Y (P <0.05) H.

KTV, IR 7 LA B 152 ey , I
RS MEPIXT Ph RS REG/NT 1L
i B AR BT AR I 4 R T ) A 4
SRR YRR RN T 4 V5 Y i — R R b R . AR TR
BN R X 4 FhEE 4 i RE A B R R
4 :Pb >7Zn > Cu > Cd, 5518 FEAH IR , KZEHEY)
Xof T 4 AR AR 4 I WA 8 A RO K T
FRE TAR B R AL B R A1 R A RS
PEREE B —Fh s > KL JURTZE F R4 4 Fh
G P 5 R A B ALONE , SR AT Cd i R R
T HABAEH (P <0.05) . IEHBFAXT Cu, " BRXT Cd
I Cu, 4T Cd, Cu I Zn FEA B A B RN, X
SR YN T A R e B B b R4y A TEAR
FRT LR A AR 0 A7 1 4 s TR R N X 498 vp 8 4
JER R
2.4 ARBEHTF Ry b E S E R
X e 4 8 SR 4R 2 A — 2
2 I M 45 DL Bk 0 5 0 1+ e 4 i 2
[ AR CHERT A (R 6) IR HBAA L 38 Pb Fl Cu 5
+4E Pb Fl Cu 2B EFIEAMAI(P <0.05) , EHbAAHE
TS L1 Cd 2R EIEML(P<0.05), 511
Zn S ETEAIE (P <0.01). ZERTH L b EBAHb
TEBY S -4 Cd R WE A SCME(P <0.05). 55k
M EH S HIEFESE Cu Z AL B EFIEMAE(P <



234

JEIG QA B SN ) A 258 AR R 2R % G e SR I RS RRAIE 991

0.05) , 3k SR E AR 452 (B 7 K B R4 R 9
BJEICER G I BT E S IR O R AR — 2L
{EA R A5 R0 S T G =2 TR A e — S 1Y

SRR A B RAB R A LR W i | e S AL
HEmRERE, NI E 55 1EET Rl i i
SRR R, [F A BF 7T R W] e A R L O

TR, MERET R LR 50— B OEE . B4R ESREAEY A &Rt % 2
FERR B AR N AR i B TS e I s Efﬂﬁ*ﬁ%ﬂﬁ%@ﬂﬁ*%“’”
x5 FRABEEATEUNAIEELENEZREMEBRERD
Table 5 Transport coefficients and retention rates of plants for different heavy metals under different remediation modes
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Fig. 5 Comparison before and after restoration of mining abandoned land demonstration area
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