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TEE . KIMHSARF (Lespedeza davidii) Jy—Fh G RHEAR , BA BRI 57 5 4 J8 e K E AR ), T X —MEEEEMY, A
1 R #R JL BT ( Arbuscular mycorrhizal fungi, AMF) JE2—28A8 ¥ 30 A= FL B, EEW X SR 3 A TT e R RE 9 A 4 42 i AL 0 e 40 3t
P AHHARNSE oA K HEZ ML i ANV R . DL R T A 1238 AMF BEIE RSx4 SRR X G IR0 XR34S 56
T AR A M - AT P SR R R DX (TTS) W5, 4347 H 3B A M BT, 48 7 R [FTRE M - 498 AMF #9519 Z2 A 2 52 i
R BIFEAREN] . (1) HHHEAILR ] 2961 A THRAE2EHIT(0TU) A& T AMF [ OTU 29 66 1 Silva il 42 H T 8
AMF A 7 H 10 # 16 J& 24 Fr, AMF SUAY P F B2 9™ DXCARSBZS 0 H 3007 DXGE R 350> DOE N T3S 350 XA AR 2510
b+ 33E | Shannon FEEUF Simpson F8E S IZEFRTF—E, (2) "X 138 AMF B% LI N F= %55 8 ( Entrophospora) 5 N H#E Ak
DR LA 945 8 ( Funneliformis ) 5 N IRHJE o WiAT INFR 955 ( Entrophospora infrequens ) J& 4 DREHIIEAT I PLHFD % F0H
]IS A &SRR ; Archaeospora sp. Fl Paraglomerales sp. A DX 5e T (I OLIFN , & ATT0 50 38 43 385 A TS 32 1 5 Funneliformis sp. E
W IXGE N AR . (3) TCARZT(RDA) £ W], AMF (P FIKCEE 32 846 2 1 138 pH A DL 255 5 10 W35 50 R, AR F5Y
S5 UL AMF B0 K 2461 52 3]+ e Ak Pk BT 5200 5 7 X — S it AMF FFAESR T T AME 80 BATA Rl P4
THYWER,

KEEIR A)IX R BB s ABCIRIAR FLTRT 2 A

Diversity of arbuscular mycorrhizal fungi in the soil of Lespedeza davidii scrub in

manganese mining area

WANG Wenying, XU Baozhu, HU Jiayao, PAN Gao, LIU Wensheng "
School of Life Sciences and Technology, Central-South University of Forestry and Technology, Changsha 410004, China

Abstract: Lespedeza davidii is a shrub belonging to Fabaceae, which is also an important phytoremediation candidant plant
in mining areas because of its strong tolerance to heavy metal stress and the ability of nitrogen-fixation. Arbuscular
mycorrhizal fungi ( AMF) is a kind of symbiotic fungi for plants, and its symbiosis with plants in the mining area can
promote the plant growth and improve the plant resistance to stress. However, its species composition, distributions and
influencing factors are still unclear. The AMF community of L. davidii scrub soil was selected as the study object, and the
soil under L. davidii canopy and adjacent open land in mining and non-mining areas were collected to carry out internal
transcribed spacer (ITS) sequencing and physical and chemical characteristics, aiming to reveal the diversity of soil AMF
community in different sample sites and its influencing factors. The results showed that: (1) A total of 2961 operational
taxonomic units (OTUs) were obtained from soil samples, among which 66 OTUs belonged to AMF. By consulting Silva
database, 7 orders, 10 families, 16 genera and 24 AMF species were obtained. Total species abundance of AMF was the
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soil in the adjacent open land of non-mining area. The trend of Shannon Index and Simpson Index was the same as that of
species abundance. (2) Entrophospora and so on were the dominant genera in the AMF community of the soil in mining
area, while Funneliformis and so on were the dominant genera in the AMF community of the soil under the crown of non-
mining area. Entrophospora infrequens was the common dominant species in four sample sites, which belonged to a broad-
spectrum ecotype species. Archaeospora sp. and Paraglomerales sp. were the dominant species in the AMF community of the
soil under the crown of mining area, with strong adaptability to heavy metal stress. Funneliformis sp. was the dominant
species in the AMF community of the soil under the crown of non-mining area. (3) Redundancy analysis (RDA) illustrated
that the species and amounts of AMF were significantly affected by Mn content, soil pH value, and total phosphorus
content. All these results showed that AMF species and diversity were effected by soil physicochemical properties. The
presence of some AMF, which had strong tolerance in mining area, improved the species diversity, and they can help plant

grow under adverse conditions.

Key Words; mining area; Lespedeza davidii; arbuscular mycorrhizal fungi; diversity; scrub

K B AR BB ( Arbuscular mycorrhizal fungi, AMF) J2& H SR S0 A )32 WA D) 3R B L BES 80% L) LAY
SR B SR R R S E IR Y R AR W R A E IR 109% . AMF SR AR T DU
FA X R 4 e 1O SZ e 1 L BT R AMF PR ZRENE SR DI RE 2 FEMEAR BAR E BT b Ak
TR AR I, 556 3 AMF 90Fh 2R a3 Aa R0 I I PE B R RS A S R 5
REAYICHE

TR AMF ZAEPER G R I BA R BT O B S AL B 55 2 R R R 52 AMF (7
AR, I AR T 0 IXCRIEERT X AMF $iFh e, & PG % 5 4@ Wk BE I T, AMF ) 2 4
PR TR USRS 18 pH (5104 23 AMF SO RS M s b R
AR KRR A P  R SER AT BOKE R AME B ZREE'S ) BFSE R DR IRJE S AMF G
(AT A0 R A B AR R A 2 e s e DRI 287 AR B A A ) 0—20% 1645 7= i Ry I A 4 1 B 2
K MY SRR Z ) TR R R, I AMF 25 3 A i T AR 2 BRI 5 R 4 I BR K ST 1T 32 S R
B AEAA A AT & B, A G BRI AZ R, (HA AR K AMF BRI 25 LBk, 76 v + 45
WG, AMF B BARSAE 32 Z2 R0 R Z 500 PR, S8 s A ) | A AMEF Z (8] B9 AH 5O & X X 4852
Poah IS RGN RER IR E BAT B 3

RS T (Lespedeza davidii) y—F GRHEA , ZAEY o3 A0 )2 AR ELSEWL AE ) i s AR R LR
TR Ui Ve REMEAT A A, e —Fh R AP KGR L BRI Akt 5 R ) AME A2
M EEAE AR AMF BERE AT RER A VR IXH DB R, 0 58 KSR 7 HE DA AMF B et
TG A iz Y R B8

A SCLAR M AL HEDA I AMF BEE IR 4, LU IX S AR ORI A 5l T S HAR AR 25 17 Ml
THE AMF 5952 [, 0 A AN R R 3 AMF BEVS A0 2 REE R S I 3R, WFSE 45 R B AMF ZAEPERY 5
Ml AL, LABISA AMF 7E07 X Fi A= 2548 52 K 2878 48 B rb () o JH B HE BRI AR 9 .

1 #RERE

L1 R XA

W F IR ER A TT R B 1910 4R40, 24 A 100 24900 58, KIS ITRIE i T KRR 5
o, FIEFEHALT 27°53'—28°03'N, 112°45'—112°55'E Z[i] (" DXAEHL ) o 32 X 32 By e 2 XU,
IR - Fe b 3, I R 210, A DL A AR B/ N AR BEAR M Z AR AR B A g ., /MR E AL
ERFA (Rhus chinensis) ¥4 ( Broussonetia papyrifera) % , #E AL $E K HHAL T | 1L%F (Rubus corchorifolius ) FBAK

http ; //www.ecologica.cn



12 4] EH A AR XIS T DA - S ) DS B AR BB A 1 5271

(Aralia elata) . 5 Bk ( Boehmeria nivea ) J 111 % Bk ( Trema tomentosa ) %5, ¥ A K5 9 LA F 7 15 ( Miscanthus
Sfloridulus) P % N ( Daucus carota) 3R ¥ ( Kummerowia striata) 11 F #R ( Cynodon dactylon ) F1 1. F 3
(Artemisia indica ) 5535 N W 32 il 32 PSR I B Rl R 32

R FEE G SN KA AMF ZAEVERY 20 A B8 R 600 T80 1L T AR & K 55 38 SRR K 22
BFIE (27°58730.94"N, 112°32/23.02"E ) BRI R F-HE A A0 DCRE M (FRA™ XREML ) 32 XA DL 1 AR A
KRR 5 R H HEARA MEAR (Loropetalum chinense) Fl &A% F ( Rosa laevigata ) 55 , B AR A WG IR L |
T A58 WASSRAE AL AT 2826 B2, Ui WK 55 B AR M, HR - BE BT BEAS AR ], BT R 4R
TR o= SR 7 S G | T W= T 7
1.2 IR ARAR

3 ER DORIEER™ X8 RS AE D, 7ERE R A 70 50l B 4% 10 BRI 3 R 4 1Y M BB 7 HEN
ERANFENTE T ZABSRZE W1 (TEHEARAFAE IR B B 1.0 m) & BEE 14 0.5 mx0.5 m i L 3ERE
i RERRE TS A AR SRR BE 10 DT 4 RS A ROE 40 DMETT

TR, BRI DR IZ N E S IR SEEEY) . A ORI ECR RS FR R e R
TR o SRR TERE AT N DU A SO PR 5 AN/ RS SR AR AR 38 SRR IR 20 em,, [A]—
D FLAUR G R (SR RIR ) , RERAESL A o] W L A ki 5 Ja Se Ry ¥ i R b
TR Bl A —FEHL P Y 10 AR HHSAR T AR bR HAEIR S 1 S — AR B SR i 323 1 kg 22470+
52 AMBUFARIC A 3 A8 A BE B 45l 1 R (i Tk )

BEASRERNA S HSE  HERAE 20 i BIEAE S . IR S FHY HHEREA i 2 mm B, —Wr RIEX S 4°C
WCAF 0 22 A 3 — &R R e e Ab BT 5 AN/ 2l R AT AR A 4 T AT (O B S R AR BB JR TE
BT RSN NAT 20 2035 100 13, B3 1—3 g, S 5635 2 -80°C VKA IR A7, 5 2 LIl LT AR W BR 2 FHEL
AR AT ITS W7
1.3 e Ak B

SRR B TR SRR b 4 pH (E SRR T 5 A LT . FH R R R K A A
2 RIS LR A ek AR BRI L (ks 3R 5 5 A R 5 IR o B
I BTN E SR LR 1,

®1 B tEEAER

Table 1 The soil physical and chemical properties of sample site

- it HHUR o~ e
Sample e Manganese content/ pH Organic matter/ Total nitrogen/ Total phosphorus/
X Coordinate
site (mg/ke) (g/ke) (g/ke) (g/ke)
27°53'—28°03'N
KG ) 70687.5+8964.61a 7.34 18.25+1.25b 0.92+0.11b 0.06+0.05a

112°45'—112°55'E

27°53'—28°03'N
) + .83: . .92+3.34: .01+0.01z .19+0.
KK 112°45'—112°55'F 79170+11678.83a 7.19 23.92+3.34ab 1.01+0.01ab 0.19+0.26a

27°58'30.94"'N,

FG 112°32'23.02"'E

909.33+34.24b 8.23 27.86+6.45a 1.06+0.07a 0.14+0.1a

27°58'30.94"'N,
FK 112°3223.02"E, 684.83+22.77b 8.12 25.04+4.41ab 0.97+0.05ab 0.11+0.09a

KG:#" X5 T £:3# Soil under the crown of mining area; KK . A" X AH4E 45 " H1 4-3% Soil in the adjacent open land of mining area; FG ; JE#" X 5 T
3% Soil under the crown of non-mining area; FK; AEH" X AH4B 25 B #b + 3 Soil in the adjacent open land of non-mining area; NN FRFR 25 5.3
(P<0.05)

1.4 ITS ¥
SERLKE R 2] DNA 425, A 1% B SEHHEE I B vk A I £ ) FE PR 20 DNA 35248 52 Dy X4, & i A
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barcode HJ %5 5 51 W1, 51 ¥ ¥ %) N ITSIF ( 5'-CTTGGTCATTTAGAGGAAGTAA- 3') 1 ITS2R ( 5'-
GCTGCGTTCTTCATCGATGC-3") ™', Fé)tsE & PCR FEME Miseq SCJZ i i Miseq M F 15 24 PE reads 1
JeRE overlap X R UEA TP , [ B Xt P 4 o fa A 7 O ALk 8, X0 PR AR S 8R4 T OTUs (1 328 Hr R b 43
KT
1.5 BdEsrar

FIH Flash (1.2.11) I Prinseq (0.20.4) 53 51| #4779 945 0 Tt 5 il ok U8, 4% 78 1) (8] B 29 X0 I3 91 14647
25, FIH CROP J7: LA 97% MR E 4328 OTUs,, {1 Qiime #X1F( Version 1.9.1) 115 AMF ZH:E 54K ; iz
SPSS(26.0) 4T B K 2 7 2243 T LR [FTRE L+ 338 AMF BV 22 RE MRS 500E] 1Y 22 5 , Spearman A1 M4 BT 6
R AMF ZAE AR 505 R A 5 A G

2 HREHS

2.1 3 AMF 4335

12 2 AT, 12 A R SREA AT 2 2961 4 OTU, K& T AMF (9 OTU 29 66 1~ Silva %ida 12 HEAT HOGH
WadtE 7 H, B %R 4% H Archaeosporales i) OTU i 2 4, ZFEA14EH H Diversisporales [ OTU
HJ 8 A, B #ERE H Gigasporales 1Y) OTU A 3 4>, Bk % H Glomerales [ OTU 4 20 4>, K ek # % H
Paraglomerales ) OTU 4 3 >, X486 AMF J& T 10 #} 16 J& 24 i, Hrh & %€ 2 i 2 %8 Archaeospora 1 Ft,
LRI TG B Diversispora 1 F, N 37 W B & Entrophospora 2 Fh, B #1455 J& Gigaspora 1 Ff, Z KM% R
Dominikia 2 #3955 )8 Funneliformis 1 #  ERBEREIE Glomus 2 Fl, IRAIBERE B Rhizophagus 1 Ff, KRBk 7
J& Paraglomus 1 Fpltsl

£2 AMF HFfsEER

Table 2 Classification of AMF molecular species

H Orders

Bl Families

J& Genera

i Species

Ji#8% H Archacosporales

ZFEAUZER H Diversisporales

F %% H Gigasporales

Bk#7 H Glomerales

KER#ERE H Paraglomerales

JRHEFEF}L Archaeosporaceae

LA F] Diversisporaceae

FE 1 # 7l Gigasporaceae

FREEEFRl Glomeraceae

KERBEFEF} Paraglomeraceae

JRHEFEE Archaeospora
Z B Diversispora

N5 B Entrophospora

E %% )8 Gigaspora

L [RHERE T Dominikia

R

PFEJE Funneliformis
i

gEd
BRREJE Glomus
MR JE Rhizophagus

KERBEFEE Paraglomus

Archaeospora sp.

W3R Z AT Diversispora epigaea
i NI #ERE Entrophospora infrequens
Entrophospora sp.

BRIREHI#EES Gigaspora margarita
AR Z [KBERE Dominikia bernensis
Dominikia sp.

Funneliformis sp.

ENICERBERE Glomus indicum

Glomus sp.

AR BE 5 Rhizophagus clarus
Glomeraceae sp.; Glomerales sp.
Paraglomus sp.

Paraglomerales sp. ; Glomeromycota sp.

AMF ; M BAR BB Arbuscular mycorrhizal fungi

2.2 RIAIFEH +HE AMF J& 5FKF OTU F 5

JEKF L, R AMF 3 8 X ARSE 2 0 3> X E R 3> 408 X e T 3> 3R 8 X AR 40 25 i b
THEBR T XS0 o AMF 258 0 35 5 TR AR AR 25 7 i - 18 A1 (P<0.05 ) , HoAth &4 b 22 8] 1) 25 S Y548
BE(P>0.05), Hri 4 ML AMF 2@ K F43 5108 9.10.9 .5 & . FiukF b, Bk AMF 3= 5 34 R A A
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WX AHSRZS Bl S X H SRR X G N I SAET X ARSR A Wi 3, Hor PO ALY AMF 7R
FKF-23 500 1114 117 Fr
2.3 OR[AEEHL 43 AMF BV Z R0
P2 3 AT, T A S 1) 7 55 T #4138 31 999% LA I, 16 BA 40 G o LA Ty 1 RE RS H , D &85 SR 35 -
RFETHEARPRUED R EIED, £ 58 AMF 9 ZREPEFR 80 . 07 X 4 AMF 7% 19 Shannon 45
# Simpson FEECE TAR X 13, Hh i X S5E0T X AHAR 2 B b+ 38 AMF RV 09 2R SO e B 5 22 5
®3 FE#METIE AMF (S RMIESE

Table 3 The diversity index of AMF in different soils
97% UK F Similarity of 97%

;kfpf i Sobs 162 E AR Ace f62K Chaol 1540

Sobs index Shannon index Simpson index Ace index Chaol index
KG 5.67x1.15a 1.4+0.25ab 0.73+0.11ab 11.54+5.09ab 7.11+2.52ab
KK 6.67+1.53a 1.67+0.32a 0.83+0.08a 9.55+2.5ab 9.08+3.76a
FG 5.33+0.58ab 1.33+0.17ab 0.7+0.09ab 13.46+6.64a 7.17+1.04ab
FK 3.33x1.15b 0.93+0.3b 0.56+0.12b 3.58+1.42b 3.33x1.15b

2.4 A[FFEH 5 AMF BES AN

HT P 1 AT, ZE PO AR BT IXOE R 1 AMF BE 7 09 R B HEA BT TR A AE F M 2350 8 Unclassified
Glomerales 1(JNF*5 1 RS VAT IIEH AMF X3, FIR]) |, Glomeromycota sp. , i P 37 4¢ 5% ( Entrophospora
infrequens ) , Archaeospora sp. Fl Paraglomerales sp., " X ¥ 2B %5 W™ b 59 0 F M A £ 47 5 5 4 Unclassified
Glomerales 2, Entrophospora sp. , ¥ii i WIE %% , Glomeraceae sp. 1 Glomeromycota sp. ., AEH" X5 T B OLEAF PR 1
3243 5 K Funneliformis sp., ¥ 75 W 3% % B, Unclassified Glomerales 3, Glomeraceae sp. Fll Unclassified
Glomeraceae , AEH" X AHLBZS B A9 ZFR AT 1475051 4 Unclassified Glomerales 4, Glomeraceae sp. , Glomerales
sp. , Wi A5 N FRBEF5 F Unclassified Glomeraceae

100 ¢

| M Unclassified Glomerales 1
Unclassified Glomerales 2
80 | - M Unclassified Glomerales 3
| ] Unclassified Glomerales 4
B Entrophospora infrequens

60 B Funneliformis sp.

o B Glomeraceae sp.

FG FK

on species level/%

Glomeromycota sp.

B Unclassified Glomeraceae
Entrophospora sp.
B Glomerales sp.
20 + ™
Archaeospora sp.
Paraglomerales sp.
oA

kP BT
Percent of community abundance

KG KK
FEHh Sample site

B 1 AE#ithLE AMF #kEEEAK
Fig.1 Species composition of AMF at the species level in different soils
Unclassified Glomerales 1. 4<% FIF} YR FERE H LA 1; Unclassified Glomerales 2 A< $I BBk FE & H EL I 2; Unclassified Glomerales 3 : A 3|
FHEREE R H A 3; Unclassified Glomerales 4 A€ BRI A Bk 228 H B 4; Entrophospora infrequens : Wi A1 PN FR 2285 ; Funneliformis sp. : 3} 2%
BB HL W ; Glomeraceae sp.: PR % 85 B} HL 1A ; Glomeromycota sp.: Bk % 55 '] B P ; Unclassified Glomeraceae: A & F| J& 1) Bk 4% 5 Bl H 14 ;
Entrophospora sp. : WF-3E 5 @ LI ; Glomerales sp. : FREERE H B ; Archaeospora sp. : JRBETTJ& ELI ; Paraglomerales sp. . RFREERE H H# ; KG . 5
DR 5 KK A XA AR 0 5 TG L A8 DR T 3 PR AR5 487 0 it 45

http ; //www.ecologica.cn



5274 H

&t
H

i 4 15

2.5 AEFEH L3 AMF BEVE 4 A

HT P 2 AT REAE AR 20 o DUAS 25 AN TR 2R, SR WA R R M - 3 AMF B9 2l W AN TR, 7 X
HE AMF BEVE R FRARX—B00 ZHEVE A0 X 138 AMF BESARUREE RIRR A — B0, R @ B (R R0
— A JEARXTFRER RN SRR AR S P T 5 AR RN 2E S . 0 IXOE T AR A
PE & F AL, 7 X SRR A tp A KB A FYE & Unclassified Glomerales M N385 )E . AR Xod F +
SEREAS PR L R e S B R R S N SR R R, AR X A5 W b AR AR R ) AR A R 2

Unclassified Glomerales,

E

T

Unclassified Glomeromycota L 60

Archaeospora 50 §
Unclassified Paraglomerales - :g %
Diversispora ] I E’I

=

Rhizophagus . 10
B o Gi °

Unclassified Gigasporaceae

Unclassified Glomeromycetes

Funneliformis

Unclassified Glomeraceae
Unclassified Glomerales

Entrophospora

FEHh Sample site

B2 AE#HHTEE AMF BKEEEARME
Fig.2 Heatmap of species composition of AMF at the genus level in different soils
Gigaspora ; B 701 5% T J& ; Paraglomus ; 25 3K 3% 5% J& ; Septoglomus: [ 3R & 55 J& ; Dominikia . % X % % J& ; Glomus: 3K % 7% J& ; Unclassified
Glomeromycota : K & B A IR BETF | ] 1 ; Archaeospora : JRBE TR & ; Unclassified Paraglomerales ; A< 5 BRI IRFE TG H E 1 ; Diversispora : ZHF
#1955 )% ; Rhizophagus : R 2EFZ )& ; Unclassified Gigasporaceae ; 2 $IJ& {Y 11 ¢ Z F} U IH ; Unclassified Glomeromycetes : A< 72 51| H A BR 2 1
B ; Funneliformis ; 5 3658 ; Unclassified Glomeraceae ; K5 FI|J& (19 3R ¢ B2 B} EL I ; Unclassified Glomerales: A & 2 RHWER$E R H A1 ;
Entrophospora : W37 4 5 )&

2.6 A[EFEHLLIE AMF BE& 48T

5T Bray-Curtis BFEO0AS [F]AE b+ 33 AMF #F 7% 2 5847 E B2 5 2 48 RUEE ( Non-metric multidimensional
scaling, NMDS) 43#7 , Z5 R R W™ X FNED X 1458 AMF V% A2 5, 0 XOek N SAHAR S 0 M - 1 22 [
WYy A B AR, RS IXOE T S ARSR 2 W b - S 2 (R Rl 4 25 5 1 3 . T AMF FEVR 1Y Beta Z24FM4
TERT X - S [A) A 7E B b Y SR, ZE AR DX RIS 0 25 1) 20 B R0 (181 3)

FEF unweighted UniFrac distances [ = AL R34 ( Principal co-ordinates analysis, PCoA ) 2 H  M# THE -
DXL B X 2 AMF BEVE AR BB (181 4) o
2.7 AR HE AMF B 5305 R TR OC o

TUARGATRW, T R BT RE A i B 33.98% 19728 545 B, ARl FE b+ 3% AMF BV 5 2055 B+ 1 AH G
PeArAE2e 5 o S —HEP Rl R 1 21.619% 915 5., 58 —HF AR 17 12.37% (5 B (&1 5) .
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0.25
0.20 1
0.15

Jilho 22 %1:0.074

0.10 |
0.05

-0.05
-0.10 }

NMDS2

=0.15
-0.20
=025
=030

=035+t
-0.5 -0.3 -0.1 0.1 0.3 0.5 0.7
NMDSI1

B3 AE#EFMTE AMF EEE S % RE(NMDS) 547
Fig.3 The non-metric multidimensional scaling (NMDS) analysis

of AMF in different soils

M 4 TR R i A e 1 PR S
TAERL, BTRRE N 0.9226,

11 6 RT T SE e 70 Afr A ] O B3 DR X6 A [ A
I AMFE B AL, S5 2R R T, AMF #E 9% R i)
SRR O 0 pH H DL S ek A i s A (6] 4
B AMF REF 240 & 1 3 pH (E DL S 2 il 35 B2
BB AT 7E 2 5, H, Unclassified Glomeromycota 5
AR E IEARDC, 5 10 pH (H 5 W U OC I,
Ui B A & 0 R R 9 pH (E R B
Unclassified Glomeromycota [ F= &, 3} & 8 % )&
Funneliformis 5 14 pH {8 2 W% W 2 EAH Gk, B9 IX
i T A E A 2 e R HAEER DO T /A 35
A R, UL AR S5 2 PR B £ L 88 pHL (A TH1%
J& AMF ¥ % 8 i, 1 Ji %% % J& Archaeospora X
Unclassified Paraglomerales 5 43 pH {H &2 I 3 i AH ¢
P, BEHTHE & A A7 THUAR pH (HAY 13,

3 it

3.1 18 AMF 2R

0.8
Tt
061 @®KG
A KK
¢ FG
_ 041 mFK
X
~
— 02}
=
]
S 0
@]
(=9
-0.2
-04
-0.6

-0.5 -03 -0.1 0.1 0.3 0.5 0.7
PCoA1 (27.75%)
B4 FEEEMTE AMF #3888 47 (PCoA)
Fig.4 The principal co-ordinates analysis ( PCoA) of AMF in

different soils

41
3 “‘ N
Mn
2| . _OM
S 1} , y
S y
o Y-l
d g e TP
<
8-t
4
L pH
2 @ KG
A KK
3 ¢ FG
B FK
_4 |

RDA1 (21.61%)

B 5 AR TIE AMF 2% 5FEEFHTRIHT(RDA)
Fig.5 The redundancy analysis ( RDA ) between AMF
community and environmental factors in different soils

Mn%ﬁﬁ%,pHi%ﬁﬁﬁﬁJﬁ H OM:%‘*}LE&;TN:fEﬁ ;TP ﬁﬁ%

T AMEF ZAEPE Dy LR AMF b R Bk 1 4= 1 AR, 52 B PR PR I DG BREE BRI, M A 7
A 2 T R AR E BRHE MM A SCHISEE R Bon A A 5 AMF B Fh ZAEPE R B 0 X A
B2 W 1S XGE T LS X T LSRG AR B2 Wi 130, IVARARAE B OE R B TR 3R
Yriesie MU R R 5 Y X 1 AMF 2R T R8I AR 75 54 X, A4 ) S it % — 8, X il
48 1R 1Y) B 4 SR DI AN — i A - AMF R 2R LI AT T R 02 DX A — S TR P 508 P AMF 7] 4 ol
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R4 TREHEMTE AMF 3% S5REEFH RS (RDA) STEkE

Table 4 Contributive rate of redundancy analysis (RDA) between AMF community and environmental factors in different soils

SRHEIA T 1 SR 2 i SRHEA T o 2 sk
Envi al fact Contributive Contributive Envi al fact Contributive Contributive
fvironmentat factor rate of RDA1 rate of RDA2 frvironmentat factor rate of RDA1 rate of RDA2
Mn -0.8478 0.5303 TN 0.8494 0.5277
pH 0.8915 -0.4531 TP 0.9226 0.3857
oM 0.7498 0.6616

RDA : TUA3HT Redundancy analysis; Mn ;4 75 it Manganese content ;pH ; TIEFRHKE Soil acidity and alkalinity ; OM : A #LE Organic matter; TN ;
4% Total nitrogen; TP : 4 Total phosphorus

I S sestoms
--- - Unclassified Gigasporaceae

Gigaspora

Rhizophagus

Diversispora

Unclassified Glomeromycetes I 0
--0.5

-- Arc}laeospora

Unclassified Paraglomerales

Unclassified Glomeromycota

Funneliformis

Unclassified Glomeraceae

Entrophospora

Unclassified Glomerales

£
1=
o
=

OM TN TP
¥ 4% HlF Environmental factor

6 AEFM T AMF 8% 5SIREE FRXERE
Fig.6 Heatmap of correlation between AMF community and environmental factors in different soils
Septoglomus : WAFR M RE )T ; Paraglomus : ZSERPEFGJE ; Dominikia . 22 [ 83 J& ; Unclassified Gigasporaceae : A< & 3| /& It E{E #ERFFL ELTH 5 Glomus
BRIEFEIE ; Gigaspora : B fIBEFEJE ; Rhizophagus : IRILFEFE )& ; Diversispora : ZFE L #EF5 J& ; Unclassified Glomeromycetes : 7% % £ H 1 BR2E B 4 EH
T ; Archaeospora : J5 3£ 55 & ; Unclassified Paraglomerales : A %E BB 2Bk %85 H B 3 ; Unclassified Glomeromycota: A< & I 44 1 ERBE R [ ] HL 1 ;
Funneliformis : *+4& %% J& ; Unclassified Glomeraceae ; K 1 3| J& (W ER 3% 55 B} ELTE ; Entrophospora : N 3% % 83 J& ; Unclassified Glomerales: A< & 2| F}
ks H EUA

B2 N FRBE a8 R VR EE R T R 32 A AMF (90 Y SRR ) 1A, S EO% X 4 1
AMF ZHEE2EE TARITIXH, FHAN, Wei 551 B 52 3 W1, BV /5 6 15 S dic ™ T 1 b it , BRAE 83 S5 A0 11 14
MRS R RE I ST, HLBR SR R 5 e 1 AMF RS T IOILHA R . 3 8h WFse ik W ke /5 H )
YA T R E SRR Y AT EREE R H Y OTU A 20 A4, HAURE BYUK P i Z, X5
ST 32 SR Y AMF AETE R AR T X AMF 2860, 5380, 07 XAHSRZS 0 M 1398 AR AR A= K508
MR PR N A AR L SRR B2 AR A X A AR, AT AR R T DORSEAE AR P 35, A
MG E A TR S 2 SR BRI S A BE 55 20 AMF JEAE (14N, 7638 IR RO AR P £ 38 b 3 B 45 3]
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W TCAE e R ( Acaulospora bireticulata) FAENHER BEFF ( Septoglomus constrictum ) ; TERF B N3 bR 1 1 v 4y B 45
FIPERE G 0 ¢ 5 ( Scutellospora verrucosa ) 3 TE X 5 M3 Al 1 H & (AR B + 38 v 44 4 B 15 3] B G o) 45 e 55
( Funneliformis mosseae) , PRI, " X AHERZS ™ i - 38 AH Lo el TSR HAA 3= 1 AMF 2464

AMF SHHPIE PR R, 3 B RS IKR, M L AR B AT X AMF B 7% 20 a5 2500 7= AR G2 )
SR S WU T AR PR R A4S TSR B iR D) e H R A A R S B R A R
R R FFAR SR A ROV Y, M BE AT 2> M 2Kk 73 28 O B i/ BE RIS i Tl 338 19 35 7K 38 ) AT 52 10l
R I ZREE . TR 5 Y 25 45 IR ARG, MU/ MVESE . AR R R AR DOE T T AMF 1Y
FREE TR, WEFERET, BZE RS S s E T RO, anfe gt LBTAR 2R DL R A2 ot
M RBERICAS 3 AT BT AME AU o BRIR A0 b ke 2Rbk + 38 AMF (ORI 58 R , + 384 HLT X AMF
14 2 2B A= L BAT AR S RE M), 3% T3 AMF ZREPERSBORP Al 4= 5 B 25 57 B 3 0 R BRI, A2 RGP
PRI, IR A PLEA AT AMF (VKT 1E—E BEEFE N AMF B80E SRA DL & ST m g 2,
T, FERE R R AME 240, ATE A I R 25 SRR AR ] R B B A B A8 e 3R o FK 43, S B PR
TR S AEAR R - AR 22 31 L X UL AR PR AMF Z2RE 0 14 22 5 0T RE S AE P 10 < R PR A
SEP A AR R SRV L A BE AR S | 2 K B 22 0 T - AME BT AR X TS 1 b A
AMF BEETE AL T B A5 , WA R F AMF A K0 Rl A DFE 0 LIS R Ae A ) 5 + 3t )
Z IR BG4 AR AT T REE L 0 B ST E L 5 AMF SR 00 AITRZ M AMF 240, 3 ebm]
B FECT 4 AMF BEVE Z e M i AR e 22 iy A
3.2 4 AMF f#Fp

AMF 26 580 2 B YA S | A e BT 552 . AR SR A5 R WoR MR B B O 4 AR T
AMF BB RS TG IR 8 2 PR 3R . Rai 5577 & 90000 37 B 5 8 X 4% AR B 4 1 T R AR
FRYEA e TR N I8 BLEE NS T, O T AR S AR AR X R ), AMF Z R R B
FEARM , W IRIEE R T M AU EAR R 74 A B P AR SR A AR K . AR fi 3 0 X Jb e e 7 X )
WA, Wi A N SRR DL B, il AR A AR AR R NP AR 4R 1Y 1 08 0 18
ROFEAN B N A B RS AMF 5 H 4250 5 ( Trifolium repens ) 3642 7645 B30 86 B (0, 10mmol /L 20 mmol/L) FY %
filt EAEATBRALRG IR A IR Y R G e A 77, SRR SR B R A [ AR ok B T A e e A 57 i T
BFEZEN(P>0.05) , ARUFFEER G X LM IR T — B0, X LU T N TR R w1 SRR WA N
FrBERE NI RS A (AR FRATHE— 2P 5T

AAFFREE R IR Archaeospora sp. Fl Paraglomerales sp. A X6 T BYPLHH AR AW X Y PLFHFH X Ui ]
X2 PP AME #B Xt 4 JE W8 A7 7E AR SR 0 5E B P, Wu SFUYRT Verma 88U BIF5Y R W, R 2E & R
( Archaeosporaceae ) A B A P HE}  HXT R0 5 8 P55 HA R 55 i i 32 7, I 48 2 R0 AMF 1] A7
TERRA O AL, ARWFFE AL T IR 2B R Archaeospora sp AXFEW X BLAY 45 R 50— 2, X 1 BH Ji 4
FFIE ) AMF Nl 32 P i Fh 28 Paraglomerales sp. RIETEREREEH, ZANHARRIEH, Wu SO pr g
B, EBR B F R} ( Paraglomeraceae ) TE B A IV E LB BL, 7E— SRR S M FE BT T 50%, 5K
AU R KERER AR R R IK 23% , BRI R BRI E I A RE Ty . ABFIT A R S X i ST
T2 B BR R AT SZ BRI AMF

AT R | S HE R E AR X E T IR | Funneliformis sp. HAEW X5 N AL EFP . Pawlowska
SRR B LT A BT 5T 38 F WA i T R R A e A B R RS A ME LABE AMF AR5, e R e vk Y
SR STH] AMF 3W6GHE . AW EE RS L, R R T BB Funneliformis sp. S 32 AN SR | 76 S AL B 2%
PFTFZ2MH . 3A0 BRI 4 R AR RV S AR 1O 1R YL B I % e A — o 1 I b
PE ;4 X R [R] AR 38 AMF BETS BOBIFSE 22 I, Funneliformis sp. 9 #ENA= 55 (048 /R Wb, 5600 & 6 g M4
A —E MR, RIS 5 ST R I A AR R ARRAE 5 55 AMF 1970 A = BE AR G, AP 25 SR 5 I — 3K,
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AT IR, Funneliformis sp ANTEAER” DR T T390 B, HAFTE T RE 5 RS IR A ¢, Uil 15 46
YR M-SR TP REXT Funneliformis sp. A — € FIBERRPESGERAIE . fEARKRAEYIE R 11X F , v] LI IEAER
MSARE T R R LR AMF, IR EIB E 0K
3.3 AMF 53RN TR ER

WA A4 T IR B A S5 AMF 1Y 2R . AR AMEF B4R W) 2R P ], ) #1356 1) 3k
NEPE AN, X 26 e B T A IR 5 AME 28V [A] (Y 5C 3R AT e 23 R ST Ml 5% 1 SR IS AR T el
ARETTIN RS AR ], 13 AMF 2B S R pH H S S 2 I R A B 5 R R
Archaeospora PFEESESTEZEMAE, — BRI, b s AMF 2 A o ASHEFT 45 U B R
B3JE Archaeospora Xf Mn 15 Y [T 32 15 , 752 58 Z W AIFE e 7~ IR B 55 & Archaeospora ARG FAILTH] , 1
FF0 IR e

ARG W, JRBEFE R Archaeospora W JE S 13 pH (H 5 3% A0 (P<0.05) , IEFh Funneliformis
sp. P25 13 pH (A S 2 EAI D (P<0.01) . AR KRR AMF Fii S pH AN A sk 58 &
R A -1 PR IR Archaeospora (17 1 pH B 5 i3 SUHISC, AR IX AMF & FLRRPEM
B ; Funneliformis sp. /W4 BE 5 3% pH (H A2 0BG, BB AMF 38 W AR ORI, pH (B2 52 i i
X AMF AE KB SCHEE 1, I3 b, R BHAST-TE AR 80 1) B o) b T /N A= B8 1 2l A8 | A 7] BB B 28 AMF ¢
SR B, B AMF EPE IO ALBUMES ), 25 L nid  BEs IR N 19 22 5, 2 S EORRIRE AR K 1Y
AMF MEFIBCRAFE 22 3 1 B R

4 #ip

AFFFEAE R R a8 0 N KA T HERY AMEF 2R EAR S TR A R T 3
WIREEREE N 4 DRI AMF BEVE AT AR , WA N IR 25 A A3 B i A 28 8, B X
S N A EFN A Archaeospora sp. Fl Paraglomerales sp. , i B HEB X 4 & o368 A7 A6 AR 5 3 R, JE 0 X ek
TR R Funneliformis sp., AMF FIFFIEE 52 3 38460 & & 3 pH (UL R &S 8 Em, 971X
AP 3 i HAT i A B ) 52 e 2 R A S T E Y18 B R S R IR (AR AT,
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