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Plant rehabilitation at dump sites of open-pit mine in alpine region. A case study

of Inner Mongolia Zhahanaoer Mine
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Abstract; Plant rehabilitation at dump sites in alpine region is the critical issue for the sustainable development of open pit
mine in China. Several artificial restoration measures were applied for plant rehabilitation in Inner Mongolia Zhahanaoer
Mine. Field investigations and monitoring were continually carried out at 75 sample plots at dump site of open-pit mine of
Zhahanaoer from 2021 to 2022. We analyzed plant community composition, plant cover and biodiversity. Results showed

that there are significant seasonal and annual variation pattern for plant growth. The increasing plant species number with
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increasing restoration period may due to the coming non—planting plant species from around grassland. There are significant
higher biodiversity in flat and slope topography than that of in “Tianzige”. There was significant effect of slope degree on
diversity , which varied with seasonal change. Plant biodiversity by spray seedling plus shrub method was significantly higher
than those of other three methods. However, there were no significant differences of plant biodiversity in slope aspect, soil
fertilization and irrigation treatments, respectively. Our results could contribute to the scientific evidences for plant

rehabilitation of the dump sites of open pit mine in alpine region.
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AT 3 A oA T 73 B RERE S MO A R B o RIS X E e R AN AT U R A2, Ay T 1Y
Jr 22 5THRR N 57.3% e RERE D5 =X AL D7 SOMAEBRAZ A B AT B0 Y TR 28, S 1 A 2RO (9 HAR N T4
Tt (% 3) s o 175 28 STRRAR Ny 24.52% , e 10) A RE 132 F2 o b B 800 B IE 3008, S e 1 A 2K 2
FEHL AP 264 5 Ao WA 5 28 TR 14.11% , Z= 58 A0 TE1% S oy v AT B e O TE 430, St 1 52 3
PH AR SR BRI TR 2R (3R 3)

R2 HWEREMSSTHRHEEMTEHRE

Table 2 Total variance and contribution rate of principle component analysis

F o T 2E TR S % ER TR 22 TTIR AR FR TR
Principal component Total variance explained Variance contribution rate of principle factor /% Total cumulative rate/%
1 4.01 57.30 57.30
2 1.72 24.52 81.82
3 0.99 14.11 95.93

£3 BWERERSSTHEFEHAE

Table 3 Load values of factors of principle component analysis

AN FHF T F 1T F A I
Factor Principal component I Principal component I Principal component 11T
73X Trrigation method 0.992 0.089 -0.034

HEAE J7 3K, Fertilization method 0.991 0.098 -0.035
AEBRZE AL Interannual variation 0.985 0.058 -0.028

Y17 Slope aspect -0.149 0.925 -0.022

B % Slope -0.215 0.911 -0.02

Z 15454k Seasonal variation 0.121 0.05 0.991
#7720 Sowing method -0.996 -0.086 0.032

S KM AR AR RE T AR S A R AR E T A BRI TR B AR E]
RERI A X AT  (H MG R R N TR AR R 2D HRBTAN T H0RE 1 22, IR N A2 Al vl fiE 23t A
BERAL P R HE L 5 AR AR 11 SRR S T BARAR A e ) 0 2 A R I A, DAL 5 2 N AR 1Y
e AR AR S AR . AT A B A REAAE B ARV RO P 2 Wit AN TR D0 = 9 HE 37, 3800 1 4
YRtk ZREVE AR E R, ] DL, HE 37 RS R VA A N T il ) S At 3 2 LR 1R SR P 5 ) AR R
X AREEES A AR RO 2 IR T B R A I ) Y Sl gk A [ E 40 #, 227 AR 4k i 3 (P<0.05)
SRR, FAl PN 3 B IR B K o ARSI ), RIVARBRAZ AL | S 385 52 0 A v 0 R &, i 245 78
(L) RS S ) B R, I 0 38 0 o Rl ol B, -5 1) A L, 3032 00 A 3 W B2 1) 52 Wi B
R A DX AR ISR M A8 5 ST T8 AR A A i b X0 ) TR s A i Vs 2 e, IR, L
e ¥ 2K T FE i MR ) 11 L SRR IR SR AT 30, AR [ A 2D R it ) b i LA B B R S 1 e N R R 2
KA S A B AT 200, 22 2R HIWEHE FIE A HH 25 & AR o7 Kb A7 N AR A, i 2% )8
W TS BRI ARG & ) 5 I I AR &, 3R SIS R A , I ige X A K
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