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Influences of long-term enclosure on the restoration of plant and AM fungal

communities on grassland under different grazing intensities
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1 College of Agriculture and Biotechnology, China Agricultural University, Beijing 100193, China

2 Research Center for Eco—Environmental Sciences, Chinese Academy of Sciences, Betjing 100085, China

Abstract: Grassland is one of the most important terrestrial ecosystems, however, in recent years, degradation and
desertification of grassland ecosystem becomes more and more serious due to intensive human activities, such as
overgrazing, mowing, and conversion of grassland to cropland. Effective countermeasures, such as pasture enclosure, are
suggested to maintain the grassland productivity and sustainability. Most studies on ecological restoration of degraded
grassland focused on recovery of plant communities, while little information is available as for the parallel succession of
belowground microbial communities, especially for symbiotic microbes associated with plants.

Abuscular mycorrhizal ( AM ) fungi are ubiquitous symbionts for higher plants in most natural and agricultural
ecosystems. It has been widely accepted that these symbiotic fungi play important roles in stimulating biodiversity and
productivity of plant communities. To reveal the impacts of grassland enclosure on recovery of the degraded grassland

ecosystem, especially for the recovery of AMF communities, we conducted an investigation based on a long-term field
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experiment where experimental plots under different grazing intensities ( heavily, moderately, slightly grazed and the
ungrazed control) have been enclosed for 14 years. Plant coverage, height and species richness were recorded in situ, while
soil samples were collected for analysis of soil chemo-physical properties and AM fungal parameters. As a newly developed
molecular tool, the second-generation sequencing technology, 454 pyrosequencing, was applied for predicting AMF
community composition and biodiversity.

The experimental results indicated that, after enclosure for 14 years, the coverage, diversity and evenness index of
plant communities on different experimental plots did not show significant difference; The soil organic matter, available N,
total N and total C contents tended to be higher in lightly and moderately grazed plots compared with heavily grazed plots,
but statistically there were no significant differences among different plots. Available soil P was lowest in the heavily grazed
plots (1. 00 mg/kg), which was significantly lower than that in the lightly grazed plots (2. 25 mg/kg). The 454
pyrosequencing of AM fungi from all soil samples yielded a total of 59,382 Glomeromycota sequences, assigned to 87 virtual
taxa (VT) in the MaarjAM database, belonging to 7 genera, namely Diversispora, Otospora, Scutellospora, Glomeraceae
Glomus , Rhizophagus, Paraglomus and Archaeospora. Similar to previous reports, Glomus was the dominant genera on the
grassland, as 83.9% of the 87 VTs belonged to Glomeraceae Glomus; while only 13 sequences (1 VT) were identified as
Archaeospora, which was undoubtedly the rarest genus in the research area. In contrast with plant communities, the AM
fungal communities had not equally recovered in different experimental plots. Although there were common VTs for all
plots, but each plot clearly exhibited some specific VTs, and most specific VTs were recorded in CK plot. Furthermore, the
diversity index and evenness index were lowest in CK plot, lower than any other plots, and significantly lower than that in
the moderately grazed plot.

This investigation suggested that grassland enclosure after overgrazing is essentially important for the recovery of plant
communities, soil chemo-physical properties and also soil microbial communities. However, recovery of AM fungal
communities was out of synch with plant communities. Further research is still necessary to reveal the interactions between

plant and functional soil microbial communities during the ecological restoration of degraded grassland.

Key Words; arbuscular mycorrhizal fungi; 454 pyrosequencing; grazing intensity; grassland enclosure; ecological

restoration
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MRETEIAR (AM) ELEE 2 — R0 2 404, P15 R A3 Bl 2 o S h e A i — S R AM ELRR (R
FEYIAR R LA R 2R 1 R o TR TR SR (e B 0, T4 A [ i AMD R U365 B i A 0 W A 45 o
O FUFR), IR BT . WTSER I AR L B 2RV I B AR S R G RN Z R AM HIE R

http ; //www. ecologica. cn



11 4] JAISCRE A5 A BRI X AN RO BE T # AR A A AM L G AT S 1) R ) 3385

A2 S EAE YIRS R i A 1 FE R A S R G, AM BLTE RS W] 2R A 4 R 4, 6 TR AL B
JEA A AR R BT IR A T B

PAAEA 56 B A 250K AT 9T 22 J 12 SR AR ) T 20 T R T e R E M BRI AR L, R
S b ARG L R SR A A A A — A WU AR S AR 22 T 42 A R LA PR s RS
SYEMBRE R, WSRO A YRR XA R I R A R sh A R Y A5
TR MR KAEIR R G0 S A R G, RS PN O B T R ) R ] A AR AR AL AR S
RG] DUARGLLBL R RAEER AR R RE =, A & A 0T DA A S R G U BE B A W 2 R O
HABTC A LI AR R 0 58 35 SO & B B R BRI R FR 4y 2 i WL, A S R G E A R
B w9 R R /IS B 2 Y A i L N 7 e 8 3 WA 1 B) e 4 QA X/ B S O - A o3 I R 4 UK
BURT A EL B R S R B SR A AR 0 i R W A 4 R RE B R OR ShAE M R I Ak AR Y AR
Bt PR S 3 AR PR ) A DG T R A W SR (A D R LA, T ORI B M A S R ORI A
WA IR S AR RIS AR |

AHIFFE VAAS [ il A o P 0 e s oA AR X 5, WA 1 il 14a J5 BEHUAE W TS 2 REE IR A A
PR 454 WP THEPARER H5Eh AM BRI B RUSE O0 , BR1TR A H b AR 25 &2 0 A PR
YiEys B I AM EUTR A B R T R A BT B O R A S R A R R S R AR
1 BAEFMSWMRFAE
1.1 B SR SR AE
111 BF5E X8 3 SR8

WFFE X IR T N 5 RBHR W0 U b R} 2 B 2% 2 VD AR AT 3 BT (42°56N, 120°42'E) 544 358 m,
A I S R R B T RS L AR 6. 0—6. 5°C | ARSE R K 366 mm, [ K BT
6—8 H 75 kit 1972. 8 mm,
1.1.2 FEHixE

VA REHL R R B OB AR VD T B | T AR Z) 60,000 m® , T 1992 4| 2% [l 355, 78 FBl B X A A0 B O
SRS, X 4 MEHL EKIX (HG,6 H¥/hm?) X (MG,4 H¥F/hm®) BHIX (LG,2 H¥/hm®)
T E X (CK, AR o &/NXERAHSE 75 mx200 m, FHAEMRHCRETE N 6 A 1 HIFEE,9 H 20 HZ5
W, BB BRI T 1996 45T, IS B T AR S R G A ARIKE . AR LB & X Ry Xt BR, BF 5 466 )3
TR JBE Kb B K S A 7 0 s R B R AML ECB TRV R AT AR R
1.1.3  FRiREE

TRIGHE TR AE T 2010 4F 8 H , SRAFAS [H) HE 25300 X L B 2L 28 14a, HURE S A8 B30 /)8 DX 14 V96 i 61T R 1]
A —HRE L, BT 10 mx 10 m, 7EREHE DA B DA B —A 1 mx 1 m AORET, Fi BE O K == )
(LA SR A PRV 1 2 5 o A /N A e A B 5 B B | B S A TR A S, R 0—30 em )2 HHE
FIPARAE A EEHLN AY 13985 2 mm TS IR AT, B 200 g BEGEAS RIMIHR 2R ALIR A1 5 2648 97 iUk iR
PRIRFSH RS0  RAF T -80°C UK ff o AR T ERE i e 485 iy Rl S B0 = F AR KT, iR AT BRAR M T 0 AT
1.2 ST
1.2.1 A 2

AP CR RS IR Ak, 3 pH (B R 7 3, s N B b B0 | 4 498 300 ik
R SN IR SRR P L (e .+ 84 N F14 C T E /M7 ( Vario ELII, Elementar company, German )
e
1.2.2 RGN

SRR B 0 Bk 20, MORAE AYARAE Pkt 40AR BT A 1 em MR EE, T 10% KOH iEW] 2% HCI iz fk
0. 05% 73 W& ( Trypan Blue) Y5 -FLER HIMBLE . H4 30 S &P AR B & T3 A b AE RIS~ & — Ll
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ARG HBE RN ER 22 35 AR, T EARIR YLK
1.2.3 L% ENE

B e B E T IS g 1 2 mm R HERE S A 35 BRI A 100 mLL KR 12 mL3. 7% A5
TRBERR AN TR, BIZIE Y 30 s, ##8 2.5 min J548 0.05 mm 5, WCEES b i) THetE e rh i 20 s, # & 10
s, W5 mL EWAHUE (DEIEALAE 0. 22 wm) , B M @i, A T UL, THIR T 22 % B
1.2.4 AM HFED TXE

K 454 FERERRIN P2 %0 AM LR AT 2 A0S e o % P x5 A i v Br i s AT T R A )
PP IS 2 B, 454 FEBEIR DN 7 A7 FL 1 IR 5190, o8 T AR UE AR b P R BE E AT 7 AR A
S — SRR IATF S bar-code ™ o AR EE R FHELX PCR, RV ZLAESE X514 LRI bar-code , 7% 1 5¢
bar-code IIFTE ¥ ¥ 51 K :5'- CGTATCGCCTCCCTCGCGCCATCAG ( NNNNNNN) TGGAGGG CAGTCTGT C-3';
JE5IIFS R 5'- CTATGCGCCTTGCCAGCCCGCTCAG GTTTCCCGTAAGGCGCC GAA-3', Hirh 4 R Rl 23 4
M5 19,455 WA Thp 1Y bar-code , RHATS 732 AF ShRE AT 9 NS31/AMI, NS31/AM1 S 3 4F K 5 H
FIE [ AR -4 AM ELE R Z AR5 14, H 38 X3k 457 8 SSU rRNA, i BER/NZY A 550 bp, T AL 454 £
BEFRIN Y X BER B ER . i Fis [ 2 — @ i m P He , AR T AR R R AR ER R R AM EL B 5
B SRR NS31/AMI d i R B9 2% , 2 B 36 BT A9 AMLL/AMI2 O VR 58 1 X514, %51 YheE
FiB% Archaeospora trappei VIAMYETA T AM E 3, BRI T ERIT .

1)DNA 250 X500 mg i 2 mm i iR & £, 422 B DNA 2GR & 58 ( Fast DNA spin kit for soil ,
Bio 101, La Jolla, Calif. ) #FATHME , $2HUY DNA W T-20°C vKARTEH .

2)Nested-PCR 25 1 IR¥ B4 AR R 25 L, fdE 2 wL DNA #it (10—20 ng/ L, i 13 DNA HEBGRF
B155]) 0.3 wL 25 pmol/L 51¥ (RiJE 514145 0.3 pL) 2.5 wL 10xEx Tag Buffer 2 wL 2.5 mmol/L dNTP i
B (PR 2.5 mmol/L) (0.3 pL 25 wmol/L BSA 0.5 wL 5 U/uL Ex Taq,lh} 17.1 pL dd H,0,
W R :94°C 78 PE 5 min;94°C 30 ,58°C 45 5,72°C 1 min, G 35 ¥R ; 55 72°C ZE{# 10 min, PCR F=¥)
1% BEREWEEERCHL KA . 55 1 Ry 3= R BT A VE 2R 2 IR 34 RO A ASEAR , 55 2 IR 1A R 50 L,
£45 2wl DNA 7 (10—20 ng/pL, 25 1 Y B~ RS 5]) 0.6 L 25 pmol/L 519 (i )5 519145 25
pmol/L) 5.0 wL 10xEx Taq Buffer 4.0 wL 2.5 mmol/L dNTP R4 (&BFEH XA 2.5 mmol/L) 0.6 uL
5 U/uL Ex Taq, i} 37.2 pL dd H,0, OWFRT 54550500 Ik 555 1 IRy AR,

3)4life #REAi kiR & (QIAEX I Gel Extraction Kit, QIAGEN Sciences, Maryland ) #2/EUEBH X4 2 Ik
PIG Yk T aliAk, 246 P NanoDrop 1000 Ml ¥ BE £ 4F S 240G DNA %4t (B85 DNA % 150
ng) IR G IRE W% i NI R WFFE PO dE T 454 SEBERRIN )T,

4)IMFEERSHT 454 MIFARHFH 2 UL 3 A FAEMHERE—22 081 1) 1 & IE# 1Y bar-code;
2)FIERA NS31 5I4F51;3) A BEEK T 160 bp (ANELFE T #) K bar-code ) . 3 — 4 73 B 75 5 1] 2
MaarjAM B EECY iz B R S A C ARG AR T ( Glomeromycota ) .18 SSU tRNA 51, UL AH DL
=90% Fl i B AT query J751 10 bp S 2514 5128008 e L8 1 s TR EE R 1 FL A 0P80, it
BB AR =97 % e i Be K EAR/INT query 551 10 bp i &6 04FdE— 2 55 MaarjAM $035 8 He X, #H ) 41
e X &8 BBk [R]— jE #4325 50T ( Virtual taxa, VT) , VT J& MaarjAM B 22 FH LI R TR) AM B B 50 1Y
BT . SUMAEIEAE L AR, MaarjAM B0 P AM LB AN DLUFVE S e SEAR o3 2 qor T2 RS
[FAS VT N RLIX 43, 3543 VT 402805, Fl MOTHUR™ #1 {4 (Version 1. 23. 1) K HAEZF A (hitp://www.
mothur. org) 73T AM HIEREP Shannon-Wiener $5 80, I X AN Al 4b B T4 4540 22 5 00T & VR0 HT . AM LTS
Margalef = & EFEEU K Pielou Y251 EEFR BT H Ik SHEY) £ & BB 5 R EO T3 T B AH A
1.3 HdlEkbag
1.3.1 YFhZFR A Shannon-Winer 880 (H) £,

YYD ZREVE R RO T B A 5K
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H=- Y P, xInP, P, =N/N
K, n, YR L AAREL, n R D TR RS R
1.3.2 YFhFEEERH Margalef $8%0(Ma) /R,
Ma = (S - 1)/InN

[, S HWFECE N R A YRR S T AM R RS B, S S VT BH N TR T
A VT MR EEL

AM LI Chao-1 index™ il i MOTHUR #f4 B e 4257 & A3 3 A8 80 AM HLIE VT W13 E, B
AM ECIH BT BRI Fh E E R
1.3.3 YR AE R Pielou WA EIEE(E) Fx,

E=HlInS

A, H g Shannon-Wiener F850, THEAEY YRGS EERE, S WA H 5 1153 AM Y M SR, S
VT %H
1.4 SEitotr

K H aRarefactWin F/4:( Version 1.3) X} AM BB 47T Rarefaction 238, K 454 0 77 15 50 B0 5840V
K H R 844 ( Version 1.0) T B Heatmap builder F2 X} 454 I 745 21 () e 51 047 A0 BEHIAE B3R &T, BT v vh
AN[E AP R

JIF A 5 B R Microsoft Excel #EAT Y AIbRIEZE T IFER], SR SPSS Seit 73 Mk (SPSS 17.0)
X B HEA T B DK 3 7 25 03 W, SR TS 158 2 26 15 (SSR) 20 H L A 9 (b B 22 [ 114 26 S W 2 1k
2 HRE5SW
2.1 AR

AR AL BN+ SERRA R BT DL AR 1, B T T9E O VD TRl 25 A BN X A S LB S B 3% 43 &%
HYARE, AL N 55 R 19. 60 mg/kg, 3L P Feii h 2.25 mg/kg, BHMIXHERL P Y 1.00 mg/kg, 3
T R DRI A X, oA I B AR AR TE 45 A B2 ] 22 5 AN 1 35

£1 AERBNE HRERRUER

Table 1 The chemo-physical properties of soils from different experimental plots

e AL L P HALN £\ 4G
Treatment Organic matter Available P Available Total N Total C pH
reatmen
catments /(mg/kg) /(mg/kg) N/(mg/kg) /% /%
X Heavily grazed HG 4.75+2.04a 1.00£0.21a  15.87+3.45a  0.03+0.0la 0.32+0. 15a 8.50+0.03a
H X Moderately grazed MG 6.89+0.85a 2.24+0.66b 19.48+2.72a 0.04+0.00a 0.43+0.04a 8.39+0.06a
BRKIX Lightly grazed LG 6.80+1.54a 2.25+0.62b  19.60+7.23a  0.04%0.00a 0.39+0.04a 8.24+0.19a
FEIX Control, ungrazed CK 6.16+0.72a 1.46+0.47ab  17.15%1.53a  0.04+0.00a 0.39+0.04a 8.41+0.08a

TR I E AR (n=3) ; FFVBUERARIAF F-BER/R % SSR KA FR IR A7 3 22 5 (P < 0.05) A1 [F SRR B 51 2R 7 26 45
DB ST 7R g b2 DU s AU RIE s AR N

2.2 ftHYIZFEME

A5 R I A /N DL THI R AR A A PERR I
2.3 AM HEZHM
2.3.1 WHRRYRFMRIP R L H L

VR YRR Z BT R 25 57 (R 3) . ERIXRIME LR, K 2.41 m/g -, BELTER
X (3.58 m/g +) BRI E /N 2Z SRR,

i

BEFERA B S AR B R W g 25 (R 2) .
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x2 TRAE/NREMSHEENFEEEREL

Table 2 Plant diversity and species richness in different experimental plots

Ab T P TR RN L Shannon ZFEPEFREL Margalef = & B H 4L Pielou ¥957 B8 %K
Treatments Species per m? Shannon-Wiener index Margalef index Pielou index
EIX HG 9.7+1.2a 1.66+0.25a 1.24+0.12a 0.73+0.08a
kX MG 9.0+2.0a 1.30+0.31a 1.18+0.32a 0.60=0. 16a
BHWIX LG 9.0+1.7a 1.40+0.39a 1.22+0.30a 0.65+0.22a
HEKX CK 10.742. 1a 1.51+0.28a 1.46+0. 36a 0.64+0.08a
*3 ARRW/NMXEREBLEEMIRINETLEZE
Table 3 Infection percentage and hyphal length density of AM fungi
b AR YR 225 %

Treatments Mycorrhizal colonization rate/% Hyphal length density/ (m/g soil)

X HG 51.3%7.5a 2.41+0.10a

X MG 37.1%16.0a 2.97+0.69ab

BKIX LG 44.7+5.3a 3.58+0.44b

HEX CK 40.7+8. 6a 3.36+0.65ab

2.3.2  AM E AR R

It 454 0 T A IR L3R5 51 60108 45 AT A, P AU E 160 bp & 534 bp, -3 385 bp,
AM B EECH 59382 45, 2415 AT RUF 5 14 98. 8% , 45 BE i T AR L 1 FE 91 SO 45 (1057—9161 4%) ,F-1y
25830 45, T3 AM ELEF5 LA 97 % AR 5 MaarjAM U8 FEFEAT U, A5 2 R 51 BBCh 51509 45, kE
i Z [BPAE2E A K i 2l 8216 2%, ie/D ol 974 4%, A AM HE)PHIIA2%2= 4 HS B 7 & 87 VT, #k
WREJE AM B A ST IVEURZ 35 50306 2%, 5 ETANEL97. 7% , A BRERJE P F1IH8 73 VT, 5 VT &
$83.9% , JRHERE AM HE /D (A 13 5750 (b BFF1%00.03% ) ,1 4> VI(£4),

R4 454 WFIRE AM EEF I EFEMUSE
Table 4 Number of Sequences and VTs of AM fungi from all soil samples by 454 pyrosequencing

H F & VT 4§ Rl
Order Family Genus Number of VT Number of sequences
L% H Diversisporales  Z#EE R} Diversisporaceae Otospora 1 210
L 14 Diversispora 4 209
J& E 328 B Scutellosporaceae  JEE HIFE%E )& Scutellospora 1 312
BRFEEH Glomerales PRIEFIF} Glomeraceae RFEEEIT Glomus 74 50306
Rhizophagus 3 371
Kk He75 H Paraglomerales 53R FEFEF} Paraglomeraceae s pk4E 758 Paraglomus 4 88
JR#E%E H Archaeosporales JR B FL Archaeosporales JRHEFE)E Archaeospora 1 13

2.3.3 YRR R

AR R 2 T L Y P A BGA F) 2000 I, AM B VT 20 E TR TR H S48 BRI P 9150k
1633 Z54h , HAR & A B 51 Bl i 4000 253k 2SI (B 1) B IARRISE AM B 2RSSR AT LU
WRIBORE X AM EL B R 7 0 L2 O
2.3.4 AM HEZHMIEUI S TR AL

Wk s Froas, X Shannon-Wiener 22 #1448 KU Fl Pielou ¥ 2] I8 B & THE X, M
Shannon-Wiener Z2FEVEFE LR A [ HCHCE & /N X 2 8] 22 57 AN 2.2 | Pielou 27747 B 48 BioAe A e IXORI 8 A0 IX . 358
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L, SEE XA R W 2R TR X A TR A ol 60
B Margalef 5 FEFa BN 8, (H & G0 5 1 sol
BANFRTC R EEES

2.3.4 Chao-1 ¥R 5 &

F6 B FEY AM ELI SCI VT B2t
AT EIY Chao-1 WFh 5 B R FED) . R PEL
PErT LA Y, 52 AM BB VT 0510 2E AM E R ) Fl
ﬁ%%—ﬁ( $&E%IE*H9§ = 0.92 ’ P <0.01 ) ’ i/}jy\j 0 0 lObO 2060 30‘00 4060 5060 GObO 7060
I I 2 X gD, 30— T2 B R 56y ik F# 1% Number of sequences
PIATAEBE , X RE -2 P FN B AT S E o b, 25 R 3 Bl FEAE AM KBRS
W E T X EUR S, 29 6342 7%, BE R THM  pig 1 AMF tavon accumulation curves along the number of
X (1634 5%) (HE5 5 A Z [0 22 7 AR (F6) ., sequences obtained from different experimental plots

20 :*:;v — J X MG
: - BHIX LG

AMEHVTE
VTs of AM fungi
%)

S

—_
(=]

x5 BALEAMEAEESHUEERNFEFEERY

Table 5 Shannon-wiener index and Margalef index in different experimental plots

b B i B B K Shannon-Wiener ZFEPEIESEL  Margalef 325 FEHEEL Pielou ¥4 BEHE L
Treatment Species per Square meter Shannon-Wiener index Margalef index Pielou index
EHIX HG 32.3+4.2a 2.39+0.26ab 4.55+0.6la 0.69+0.06b
HHIX MG 34.71.2a 2.67=0.21b 4.8920.17a 0.75=0.05h
BHX LG 32.3+9.7a 2.17+0.25ab 4.55x1.41a 0.63+0.02ab
EHFIX CK 28.0+7.0a 1.8620.43a 3.92£1.02a 0.560. 10a

®6 AEAEILVAEIE AM EEDFE
Table 6 Observed and estimated number of species ( VI) of AM fungi in different experimental plots

b F -2 7 5% SEM AM ELTE VT 3L AM ELHE VT 1M
Treatments Average sequences Observed VT of AM fungi Estimated VT of AM fungi
EHIX HG 4738+3012ab 46.7+7.8a 59.7+14.4a
H X MG 4456+2275ab 44.3+2.5a 49.5+3.6a
BRI LG 1634+991a 36.3£15.0a 45.0+21.8a
HEKX CK 6342+1605b 43.7+6.4a 49.5+6.7a

2.3.5 AM EEBEE LT

ANFNR A AR AM BB VT WK 2 Fos . A /NS 1) AM BEA 40 D VT, AR [E/NX
[ VT B A —, IS KA ERIX LA 1) VT B2 (53 1), BEXEEA K AM B VT $m £ (10
A TR b (2 4N

Kl 3 B AT/ INX AM BT B9 R 2 8 e AR B HE XL VT 2 VI00130 K& VT00156, 5%
X AEHE VT 247 VT00130 K VT00214 , HHHIX L3 VT 24 VT00214 K2 VT00295 , T4 X #) - FE 48 i i VT 48
Z 41 VT00063 \VT00130 J VT00156 55, #5/NXARH VT 43 A AT 34 v, HAC B Z M AA e — 25 5% 1
H Mothur #XAF53Hr AN [FIZINX AM E R 22 5 R, 2/ NI Z IR 2540 0F e i B P22 5=
3 itig

T AL R AR S R G A T B T B, R X I SRR AL R bR R A B A SRR
— . KREBOH KR FIRFSE E B RS | 5 0) , ol e W B A AR AL ) o A A AR
il AL 5 PRI G R R D . FAL b AR IS R G AR R BT N S VR AR Rk
R - O YN ) Gl e P 2 ¢ ) | i D 70w R 0 1 B P ST PO 11 7P U L et we = 82
TR I 5 0 - R A ) B RIS T 5 2 AR PR A 0 e S RVBSCE 0 AR T e T L A R A K - 4 e SR B
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TR ) T SOREAR | TG Sk sl A A A A
AR TR A O A A AR R R, A A Hoe
P AR PR W v 320 38 B RS S RS A TIA A 1K e !
BTSRRI B A G B, AT T EE 14a )5
AN [ AR J3E o st ) T v 22 R | AR B LGz '
AM L B RE 2R, AR R KB & (A A ) A
Vi A L SAE T AR A 2150 B IX — Bk (R 1A
H2), FUREIESEC R BT A Rl AR B Sh AL R
Vi SR B AR S R, 25 SRR AR AL R M R A )
RBF BRI, B L7 SYR SRR, BE . | ok 10
SR RIL S b (67 e A ARl AR FE R BS 14a YR A
IR B RS o B A Y e K (EL, ASAIT ST — 42 EPUE L H2 Venn E-RELEHEARHEG VI 48
ORGSR, B— 1, AR A LI AM EL R £ 4f  Fig 2 Number of unique and shared VTs among different
VEAE 44D BRI AEAE 525 5 LRSS BRI 5) fir 7 experimental plots
e S BICHCH E R, LG 8 T g (g POV 9 VRIS R R S L R
X MG, HEERCROX  HG , TR RUHOX
5) o AR RIIANIE BRI E T 14a J5
AM FR R RIS S5 4 BRI i S SRS S R T AN — B, 5 2 AT E R T R SO 1 R
HAEY A SRR E AR S A AT AN, IR MR AT mT R AR fe s 0 T 1o e 2%
18 454 FEDRIRIN P o 2 2 AREE I P B0, AT TR (8 o R B R HAE S i, © )2 0
T AR PR 1205 443 DNA {5 B K BRAIE TR AM LR (9 AT R I, AT RUREAE 9 52
HARFRIE T AM ECR O RETR LA, IETLARAE AM BT ZREMEOT 52 h i A5 A3 ARLHT oy 454 W fir 4143
AM BRI AT LS MarcAM 8O0 PEEAT HUXT , 3005 AT 5 AM L Z3 284528, MardAM B8 P g T B
A CRIERERE N T T 8 S AR B (95 ALY OB B2 ) | IFX BT RS AT 48— r 2 Mn 44 . 124
JEHAN LA B Sy die /NGy S T2 G — MM JEHI0 VI B . AT AM LR 511 3E 98 88 VT,
I ME BB I T 5 T vk (AN BE SR ) ARAR AP KON LU, R TN B i ZREVE S i ARl 4
AREEAM R YRR B A 2R S 0 (B 1) Brill b 4 5 S Chao-1 425 BOBH— 8, A M
e AM B R V& B9 FCSERE DL o TERFTERE X B A IR AM R IEAT 73 VT, o5 AM EUR VT B
83.9% , AR X 5 H B H T L — 80,

VTX00054
VTX00054
VTX00263

E3 ®A4AENR AMEHEEWMARREEE
Fig.3 Composition of AM fungal community and abundance of species in different experimental plots
VT00054—VT00245 Jy 454 P FF51-HT 3 FI 87 4> AM ECH VT CREIIIZEAIT) 3 1—12 FEER A5, K 13 AEE X ,4—6 HEH
X, 7—9 o UIX 10—12 S X JAs B i BN RBE T POu i VT = B el IR 3

TR FE X b A 25 RGeS T RE AT S A AR 2T RAE o BT S e MRk SRR B
TRCHCHER BE BN, A HLBT BRI RRAR S b A A i A TR AR,
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AR SR HRCA S B DL R AR S B B L D A e W e (R 1, K 2) UK X 14a
34 O SEANR A HOCROU AR M SR B2, A STCBOR BE X AM B VA S R A OB A TR 22, SR AN [F)
W EAF I NZEBA—, Tian SN XN FERALRERE R gt AM HL T ZREMESETTRIFTY , FL45 R 3R W BE A T4
SRPE I AM BT 2R SURRRAR ., Ba 557 MY RFTEED S0 b BE ORI i P o B R ) B e, 3
B T HECROR BEAL B, ARG AM TR 22 RS BOR 1 &) BE 8 B = 78 b B2 R T femi L 5 Ba SR Y
R ARG, WAEREE 2 HERUE T Connell T 1978 4FR42 Ay rh B THRARUE o AR UEIA Ry X BE T S o
SR 1T O S TN TR B M R 2 R B A TR v AR R R rh RS T A R
EREROC, TR LTSGR TR A R SE, Sabatier 1 Molino' ™ % =2 7 IR 3l X 34y F M BF 52 5
Lindholm 55" Xof B 7 3 = A1 il 4y DX T2 i A 0 O F S0 103 I e 9 A 25 R e ¥ 0 b 2 o BE A P BE TR
FIREITUE . Al WA BFTERHIFARIA RO T PN B R AR R IR B R, Wb 2 B ]
REAE T HEAb 3 T B AR R AE sl B 0580 BRI AR Y 5 5 T =R A B T4 i 2 1) B i) 21 %5
DIASG . FEARHIFE A, AM TR 22 AR PR X T A B A e IS 4% - o BE T MBI, IR W A v AR ) 2 RO B0
FIL R AR, AR AT BB JE 52 B IR TA) 3 5 B B2 IR, AN [R] A ) R R BRI P 2l A i R AN R — 20

ABFFEERR ], BT 14a Jim b BETIUCRCR AR B S 1 R AE I PR 5 20 B /N X [R] —7CF 2 AM L
ZRMEAEA AL B (A7 AE 22 57 . MRS AM LRSI R B0 R PR AR /R FRAT T M A 25 R S IR
PRI S — M b T Bl I R S A A, S — P R — Oy e — 9 R AR AN RE S WO AR, 4 A Y
WEERE IR AR A R G0 b 5 O AU JEI R 1 3 35S R A B B IR R AR S R G BRI R
P A IR ) JE A A | DA T S B A M ) A 20K B e 5 BRI P41 (L 1 S ) B
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