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Abstract  Six reclamation modes of Robinia pseudoacacia forest land,

(School of Environmental Science and Engineering, Liaoning Technical University , Fuxin, Lia-

Ulmus pumila forest land, Robinia pseudoacacia-Ulmus pumila mixed
forest land, farmland, grassland and bare land were studied in Haizhou open-pit mine of Fuxin City, and bare land was taken as control. The
significant difference of soil factors in different reclamation modes was analyzed to reveal the effect of different reclamation modes on soil resto-
ration. The results showed that the soil temperature of Ulmus pumila forest land was significantly lower than that of bare land, and the effect of
reducing soil temperature was obvious.The soil water content of Robinia pseudoacacia-Ulmus pumila mixed forest land was significantly higher
than that in other reclamation models, and the effect of soil water conservation was obvious.The Robinia pseudoacacia-Ulmus pumila mixed for-
est land had the most significant effect on increasing soil total nitrogen, organic matter and alkali-hydrolyzable nitrogen content. Ulmus pumila
forest land had the most significant effect on increasing soil available potassium content; Farmland had the most significant effect on increasing
soil available phosphorus content.All reclamation modes have the effect of reducing soil pH.In general, the reclamation model of the mixed for-

est reclamation model had the best effect on the soil remediation of the open-pit mine waste dump.
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Note ; Different lowercase letters indicate significant difference between
different reclamation modes at the same time ( P<0.05) ;different
capital letters indicate significant differences in the same mode
at different times( P<0.05).
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Fig.1 0-10 cm soil temperature in different reclamation modes
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Note ; Different lowercase letters indicate significant difference between
different reclamation modes at the same time ( P<0.05) ;different
capital letters indicate significant differences in the same mode
at different times( P<0.05).
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Fig.2 10-20 cm soil temperature in different reclamation modes

O bkt Bt Pl Ak S

0 B RE 3 ¥ R,

25t

20+

. Cl
150

10

3EBE Soil temperature /| C

NANARANANNRNNANCS:

11:00  13:00  15:00  17:0
B8] Time

(=3
3
[=3
=)
(=3
°
(=3
=)

LE AR ING T B2 7R [A] — B LA [ 52 B S I) 22 S 1 25 (P<
0. 05) s ARIR G F IR IR] — 42 B R AAN ] b 1 1] 22 e {8 25
(P<0.05),

Note ; Different lowercase letters indicate significant difference between
different reclamation modes at the same time ( P<0.05) ;different
capital letters indicate significant differences in the same mode
at different times( P<0.05).

B3 FAESE#ER20~30cm +RETIEEE

Fig.3 20-30 cm soil temperature in different reclamation modes
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Table 1 Comparison of soil water content in different reclamation + R AR S B EES, KH 0~10 em + )2 1 1
modes SR EEET 20~30 F1 10~20 cm + )2 ;£ 4 10~20 ¢cm

SR L 2IREE Soil depth /cm R AR R BT 0~ 10 120~30 em 12,

Reclamation mode 0~10 10~20
B ¥ bk Hb Robinia 0.20+0.02 Aa

pseudoacacia forest

20~30
0.19+0.00 ABa  0.17+0.01 Be

FMRHD Ulmus pumi-  0.13£0.01 Bb ~ 0.15+0.01 Ab  0.15+0.00 Ad
la forest

B AR A kML 0.20£0.02 Aa 0.19+0.00 Aa 0.19+0.01 Aa
Robinia  pseudoacacia-

Ulmus  pumila mixed

forest

4 [ Farmland 0.07£0.00 Cc  0.19+0.01 Aa 0.17+0.00 Be
B Grassland 0.13+0.00 Bb  0.15+0.00 Ab  0.15+0.01 Ad
#Hh Bare land 0.08+0.01 Cc  0.14+0.02 Bb ~ 0.18+0.00 Ab

A/ NE FREFOR Rl — T BRI E BARA ] 22 57 i 3% (P<0.05) 5
ARG FERR Al — 4 BARAURR] )2 0] 22 53 3 (P<0.05) o
Note ; Different lowercase letters indicate significant difference between dif-
ferent reclamation modes at the same time( P<0.05) ;different capital
letters indicate significant differences in the same mode at different
times( P<0.05).
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Table 2 Comparison of total nitrogen content,total phosphorus content,total potassium content and organic matter content in different reclamation

modes Bfij . e/kg
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g(:n)l; (ifp%_l R /E:E'Jﬁﬁ Totﬁﬁiien TotaT }?Eﬂfpﬁ)rus Tolj%itr:;sﬁum ﬁ*ﬂﬁé\%
om eclamation mode content content content Organic content
0~10 SRR Hl 1.85+0.71 Aa 0.54£0.05 Aa 20.72+0.64 ABa 69.23+0.42 Be
AR HE 0.08+0.01 Ab 0.54+0.19 Aa 19.62+0.24 Ba 78.75+1.23 Ab
AR AT A MR 2.05+1.47 Aa 0.62+0.01 Aa 17.87+0.93 Ab 145.51+4.37 Aa
il 0.11+0.07 Ab 0.48+0.00 Aab 20.12+0.69 Aa 21.65+6.13 Be
Bl 0.31+0.32 Ab 0.30+0.02 Ab 21.09+0.37 Ba 7.12+0.18 Af
b 0.05+0.02 Ab 0.55+0.01 Ba 19.12+1.35 Aa 53.98+0.17 Bd
10~20 HAIRE AR 0.22+0.06 Ba 0.55+0.01 Ab 21.85+0.22 Aa 80.94+2.00 Ac
[EE iy il 0.08+0.01 Ab 0.67+0.05 Aa 22.62+0.92 Aa 44.16+2.77 Bd
TR AR S AR 0.17+0.05 Ba 0.65+0.09 Aab 14.05+3.25 Ab 154.34+4.73 Aa
i 0.04+0.01 Ab 0.38+0.01 Cc 20.63+1.32 Aa 13.74+8.56 Be
R ) 0.03+0.01 Ab 0.21£0.00 Ad 20.78+0.03 Ba 5.75+0.09 Be
P 0.06+0.00 Ab 0.65+0.02 Aab 18.8221.11 Aa 109.78+6.08 Ab
20~30 JARRARHE 0.12+0.02 Ba 0.54+0.01 Ab 20.39+0.39 Ba 44.45+1.87 Ced
R HE 0.05+0.01 Bb 0.65+0.02 Aa 21.55+0.39 Aa 37.27+0.94 Cd
R AR A MR 0.13+0.05 Ba 0.66+0.04 Aa 16.01£0.69 Ac 143.11+8.45 Aa
pedil 0.07+0.03 Ab 0.45+0.01 Be 21.44+0.57 Aa 51.50+4.60 Ac
R ) 0.03+0.01 Ab 0.22+0.05 Ad 21.88+0.17 Aa 4.07+0.41 Ce
b 0.06+0.01 Ab 0.51+0.02 Bbe 17.46+0.97 Ab 98.47+1.12 Ab
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Note ; Different lowercase letters indicate significant difference between different reclamation modes at the same time ( P<0.05) ;different capital letters indicate

significant differences in the same mode at different times( P<0.05).
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Table 3 Comparison of alkali-hydrolyzable nitrogen content,available phosphorus content, available potassium content and pH value in different

reclamation modes

ARG 5 Bt B R B R P AN i

Soil depth Reclamation mode ' Alkali-hydrolyzed Available phosphorus Available potassium pH

cm nitrogen content // mg/kg content // mg/kg content // mg/kg

0~10 SRR AR 164.23+17.53 Aa 7.45+1.70 Ac 5.79+0.51 Ab 7.96+0.02 Cb
A 188.64+12.84 Aa 4.24+0.57 Ad 7.41+0.08 Ba 7.24+0.03 Ce
AR TR S R 200.74+0.24 Aa 7.05+0.57 Ac 5.00+0.04 Ac 7.62+0.01 Cd
A% H 116.99+15.02 Ab 34.18+0.00 Aa 3.92+0.38 Ad 7.04+0.01 Af
il 76.87+27.37 Ac 14.29+1.42 Ab 2.6620.04 Ae 7.73+0.03 Be
i 115.46+2.51 Ab 4.04+0.28 Ad 4.71+0.11 Ac 8.19+0.04 Ca

10~20 SRR AR 165.44+49.27 Aa 7.25+1.42 Ab 3.99+0.46 Bb 8.15+0.05 Bb
S g7 125.83+2.59 Bab 4.34+1.85 Ab 7.10+0.19 Ca 7.49+0.04 Be
AR TR S B 127.45+4.78 Cab 6.75+0.99 Ab 4.20+0.07 Ch 7.70£0.05 Bd
A2 H 92.60+5.15 Ab 18.10+0.00 Ca 1.88+0.14 Be 7.08+0.07 Af
B 54.21+0.01 Ac 15.29+5.68 Aa 2.00+0.10 Be 7.79+0.02 Ac
i 122.36+2.29 Aab 3.94+0.43 Ab 4.01+0.13 Bb 8.35+0.04 Ba

20~30 Pl 80.24+12.16 Ac 6.25+0.57 Abc 3.72£0.05 Be 8.37+0.06 Ab
B g7 il 115.22+17.37 Bb 5.24+0.85 Ac 7.71£0.14 Aa 7.70+0.09 Ad
SRR AR S AR 144.81+5.27 Ba 5.85+0.57 Abc 4.49+0.07 Bb 7.77£0.02 Ad
A H 101.20+2.18 Abc 26.44+0.71 Ba 2.35+0.10 Bd 7.1220.01 Ae
Fiih 36.67+0.05 Ad 9.06+3.13 Ab 1.63+0.04 Ce 7.84+0.03 Ac
B 109.91+9.90 Ab 3.84+0.00 Ac 3.62+0.14 Be 8.53+0.02 Aa

T AR NG FREFOR Al — LR AR R B BER 225 B35 (P<0.05) s ARl KGR FRR IR — 2 BN [R) L2 8] 22 57 .35 (P<0.05) .

Note ; Different lowercase letters indicate significant difference between different reclamation modes at the same time ( P<0.05) ;different capital letters indicate

significant differences in the same mode at different times( P<0.05).
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