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Abstract
area. [ Method ] Taking the cornfield soil (K1 area) in the reclamation area of Fuxin Haizhou open-pit mine dumping field and the cornfield soil
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[ Objective ] To study the differences in soil fungal diversity in the mining area’s wasteland reclamation area and ordinary planting

(F1 area) in Xiawazi Village, Taiping District, Fuxin City as the research objects, the physical and chemical properties of the soil were ana-
lyzed and the differences in fungal diversity in the reclamation and control areas were analyzed using genomic sequencing. Based on this, the
fungi in the samples from the reclamation area and the control area were isolated, purified and molecularly identified and the diversity of cultur-
able fungi was analyzed. [ Result]The soil available phosphorus,available potassium and pH in the K1 and F1 areas showed significant differ-
ences, while the alkaline hydrolysis nitrogen and organic matter showed non-significant differences ;the species richness and uniformity in K1
area were lower than those in F1 area. 19 fungal genera were identified in K1 area,and 52 fungal genera were identified in F1 area. The predic-
tive function of fungi in K1 area was 11 less than that in F1 area. Penicillium sp. and Fusarium sp. were the main fungi isolated and identified
in K1 area,while Penicillium sp. and Trichoderma sp. were the main fungi isolated and identified in F1 area. [ Conclusion ] The study provides

theoretical basis and practical guidance for ecological restoration and soil improvement in mining areas.
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Table 1 Composition of soil physical and chemical properties

o R BlifE 2 LU vveal AHHLR

R [ij Alkaline Available Available Organic

Sampling . . pH

o nitrogen phosphorus potassium matter

area mg/ kg mg/kg mg/ kg mg/ kg

K1 X K1 area 92.2+3.2 a 23.3+7.3 a 176.0+20. 1 aA 15.8+3. 1 a 5.75+0.14 a
FI [X F1 area 91.1£2.7 a 49.4+6.5 b 55.2+10.3 bB 19.1+2.7 a 6.74+0.23 b

T« (RPN R RS R R AN R DX 22 S (835 (P<0. 01) , R RVINE FRERIR 2253 .35 (P<0. 05)

Note ; Different capital letters in the same column indicate extremely significant difference in different regions soils ( P<0.01) ,and different lowercase letters

indicate significant difference (P<0.05)
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Table 2 Soil fungus « diversity index

7i<+$[Zigjz Shannon Simpson Chaol ACE Goods_coverage PD_whole_tree
Sampling area

K1 X K1 area 1.787 b 0.468 b 194.559 b 199.063 b 1.000 a 61.573 b
F1 X F1 area 5.697 a 0.954 a 554.804 a 558.404 a 1.000 a 119.985 a

T : [RIFAIRNG FRE 3R 22 57 8.3 (P<0.05)

Note ; Different lowercase letters in the same column indicate significant difference (P<0.05)

400 1 o
- K1

£ 300}

5

S 200F o
bl PR
X 100 F /’/ﬁ——"”/

////
0 10 000 20 000 30 000 40 000
J57| %% Sequences number
E1 %
Fig.1 Dilution curve
0.100
8 Fl
'E K1
2 0.010F
<
2
= 000}
£
i
H- L
E le-04
s
0 100 200 300 400

YrFP 4R Species rank
B2 HFRBEHL
Fig.2 Hierarchical clustering curve
2.2.2  FLHBHEIA A OTUs 4387, HFA 19 FREH
T RREA B4 17100 0000. 001% ) ) OTU %Bk, 78
AR A T LA Y OTU (%t g 602 A, 48 LB A1
OTU R MHEFE I TR 250, M SR IEAF 5 OTUSs 45
I AR REAS () Z [ 3EA 5 (9 OTUs, 22 i i B
(Venn) EI( 3) , K1 X5 F1 [XZHF58 43 R0 3] 185 Fi

554 4~ OTU, HerfdbAy OUT %08 137 4>, K1 X 45 FI XAFA
(g OTU $53 510 48 Fi1 417 4~

417 137 48

3 EEXEXERXEHR OTUs &) Venn E
Fig.3 Venn diagram of fungus OUTs in the study area and con-

trol area

2.2.3  EGEWFNTIKCEAXS RSB, ARE PR  Re A
R BRI REAR B 4145 70 22K - (Phylum Class | Or-
der Family .Genus) [ R I EEHEA FERT B, A= B0 FhoAH
XFF AT S, DME B AR & AEATEA R 532K |
AEXS = BER i A A S G5, AT TS A ] = B A
TEEABERIT (K 4) , Hh FIIXERAR R (47. 6%)
AP ARUR T4 TH 1] (Ascomycota ) 38. 5% B #114 [] ( Mor-
tierellomycota ) 6. 8% . H 7 % | ] ( Basidomycota ) 5. 9%  BR 5%
["7( Glomeromycota)0. 7% . 45 4 | ] ( Chytridiomycota ) 0. 3% , #%
125 "] ( Mucoromycota ) 0. 1% . 4 H 25 ] ( Zoopagomycota )
0. 1% ;K1 X PIHHF 7 1] ( Basidomycota ) 2y 3= (72. 2% ) , HIk



66 B A

2020 £

AR 22. 8% T %1 ] (Ascomycota) 4. 1% AR ]
( Mortierellomycota ) 0. 5% .4 B | ] ( Chytridiomycota ) 0. 3% . i
B FE ] (Zoopagomycota) 0. 1%, K1 [X 5 F1 XAH G, B/b T Bk
BT TPAREE T

2.2.4 HEYMEAKEFEES . TP R K
SEUIFP R R OCR it 2578 LR E] 1op100 J& AR
RIFIIMRGRZA K Z (B S) o Hirr KT XEEH 19 1M,
FRAN I 24. 2% 51, 22 2 FL (Bolbitiaceae ) K A&
72.0% J 5 H (Capnodiales ) K 71 & 0. 8% , BBk 52 A} ( Lasio-
sphaeriaceae ) Echria sp. J& 0. 7% . &5¢ # J& ( Chaetomium sp. )
0.5% it 71 1 J& ( Fusarium sp. ) 0. 4% . 75 %5 J& ( Penicillium
sp. ) 0. 4% W% 79 25 B} ( Mortierellaceae ) 1 J& 0. 4% . 77 55 )&
(Gibberella sp. )0. 3% Rhizophlyctis sp. J& 0. 3% ;1 F1 X%
OS2 AN BR R R 61, 8% b, BN 755 & ( Gibberella
sp. )8. 0% SRS & ( Metarhizium sp. )6. 2% Hf J1 1 & ( Fusari-
um sp. )5.5% .75 2% )& ( Penicillium sp. ) 4. 7% 4% 125 F+ ( Mor-
tierellaceae ) KA 3. 9% . F:7¢ 1 )& ( Chaetomium sp. ) 3. 1% %
H17E & (Mortierella sp. )2. 8% U F H ( Pleosporales ) 1 /&
2.7% \SolicoccozymaJg&1. 3% . H:H , it R H ( Capnodiales ) 4

Abundance
mFl
KL

Microdochium
Curvularia

Bipolaris
Alternaria
Uloctadium™

TE 4 SR B ITR HX 1T, R ARG —A 1]

)8 . BERFER} ( Lasiosphaeriaceae ) Echria sp. J& i K1 X45H
R F1IXER iR FERE RN, 75 AN 45 IR T B AR Y
JorHE B J& (Acaulospora sp. ) 0. 7% Fl K B J& ( Trichoderma
sp. ) FLIA 0. 6% 55 /£ 18 . LI EZRAT LA KT XA FI
AR TER AT 2R,

M Others Glomeromycota
W Zoopagomycota W Mortierellomycota
Mucoromycota B Ascomycota

B Basidiomycota

B Chytridiomycota

[ - o
=) [ S

AA%FEE Relative abundance
o
v

FAERX IR Sampling area
B4 [TKFELERFETEE

Fig.4 Relative abundance of species at phylum level

Phylum
Ascomycota
Mortierellomycota
Basidiomycota

™ Glomeromycota
Chytridiomycota

® Mucoromycota
Zoopagomycota

Note : The color of a branch indicates its corresponding phylum,and each color represents a phylum
E S5 KIX5F1RIBEERRBKFRRFIMENRELEN
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sp. ) FEAE AU (A. alternata) ELFH 8 ¥k (10%) ; HH 55 )& (Asper-
gillus sp. ) Ft% i 5 (A. sclerotioniger) E.FH 8 £k (10%) ; B
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Fig.8 Electrophoretogram of ITS sequence PCR amplification

of some fungi
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Table 3 Comparison of molecular identification sequences of some soil fungi

K1 X #h AELAEE

K1 X ff FRBLE

iﬁg)? K1 area Similarity gﬂ: rfa?k éNﬁ;)E', K1 area Similarity é%: j)éa?k
strains % strains %

T3-2-4 TR B FE R Penicillium oxalicum 99 MF379648.1 ||[LGD3-9 TR EFE R Penicillium oxalicum 99 MK163534. 1
T3-1-1 LB Penicillium janthinellum 99 KM268705.1 ||[LGD4-8 HRFH R Penicillium oxalicum 99 KF152942. 1
T2-1-16 % Je R EH Penicillium polonicum 99 KC320622.1 ||LGD3-8 WFRE AR Penicillium oxalium 98 MKO036020. 1
T2-2-5 W EIZEH 5 Penicillium stoloniferum 99 MH865730. 1 [|LGD4-20 TR RE R Penicillium oxalicum 98 MK967559. 1
T3-3-10  #EFBEHE Penicillium chrysogenum 98 KRO11764.1 ||[LGD4~-1 BFREHFE R Penicillium oxalicum 97 MFE379648. 1
T2-4-6 FEEH B Penicillium bilaiae 98 LN901118.1 ||[LGD5-3 WETH TR Penicillium chrysogenum 99 MK967560. 1
T2-2-1 SRR Penicillium rubens 98 KU216703.1 ||[LGD2-18 [iM5 B Penicillium decumbens 98 GU082484. 1
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