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Abstract: AM (arbuscular mycorrhizal) fungi are ubiquitous in soils of almost all ecosystems, and normally form symbiotic
relationship with root systems of over 80% territorial plant species. Mainly based on their positive effect on host plant mineral
nutrients, AM fungi can influence the community structure of the plant ecosystem. An increased diversity index of grass community
in a microplot experiment has been reported. We hypothesize that AM fungi may affect the formation of dominant and subordinate
species in a given plant community due to the differences in mycorrhizal dependence. In present research, the growth response and
nutrient uptake of dominant and subordinate plant species which were growing in two subtropical grassland ecosystems to indigenous
AM fungi or to inoculation of exogenous fungus, Glomus mosseae, were investigated. Results showed that the mycorrhizal
dependencies of the dominant species in two grasslands, Ageratum conyzoides and Paspalum conjugatum , on the indigenous AM
fungi were 41.5% and 77.4%, respectively, much higher than those of the subordinate species, Cyperus difformis and
Polygonum barbatum (16.0% and 7.9% ) . Their mycorrhizal dependencies (MD) on Glomus mosseae changed. The MDs of A .
conyzoides, P. conjugatum, C. difformis and P. barbatum were 79.6% , 44.2% , 74.1% and 24.9% , respectively. This

indicated that indigenous fungal species were one of the mechanisms responsible for the formation of dominant and subordinate
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species, and that inoculation of exogenous fungal species could change the community structure formed in symbiosis with the
indigenous fungal species. Analysis of plant P nutrition showed that the growth promotion of dominant and subordinate species by
AM fungi were highly related to the increase of P uptake by AM fungi, suggesting that increased nutrient uptake by AM fungi was
one of mechanisms affecting plant community structure.
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REMYBEFREMESNRRNEERS AEESETF Y MEYWEF> Y, A H R (abuscular
mycorthizal, 85 3 AM) BB B — KL Sk L 80% L Ea M B A X R T EED , FEHaH
B AM EHGESEHEYAESEAENBEAR, Cime ZANYBFREHA AMAFRRTUREREHE
I K REVEFE B0 ; Heijden S AN BB SEE— S R B, MM S HEEIR KNS AM EEEMH RN MR
Simard 2 A" A  AM HERREYZE, B3 @HLFAERKBEENERRERRHILH ERFSRERE
RENHELH, FENSHEMKTEEBIRE. LR AMUT UERREKRZAERT RRES" B EA®R
B . XMBIRERE, AMERMNSENRE THYHEHESED , ARV EESRE P BLHY
Ammophila breviligulata B BRI EFEE, KRR AM HEFEEEN 2%, MREE AM EFRE, BT
BREE, ZEYTHEREEK™, X#—FEZH AMEFTEEYRAREHBINBHHEEZEWME T,
ACHEMARRNEM L, EXAEAZHRRAERNTFER BT AMEREERTEMETRETHEY LS
i F A B R B TE B P BT REE M AR A, 3 4 B AR A LA
1 HEEHE
1.1 EFSEE

FEHERE R K 2 REPL I BT B B AR B3t , FE W 4R 2 B 4) 5 R 28 75 B (Ageratum conyzoides) (A 31) FI M
HE (Paspalum conjugatum ) (B #b) , R EF S AR E B F=BEEH - PINER, FE ( Cyperus
difformis ) (A #1) F1 & ( Polygonum barbatum) (B #1), BN EH AL EI A EH 5 MEE/NEX (0.4m x
0.4m) , BNPMEAKLH#H—FENR 16 M FREENEBEMNEEEYH ERSEEREEHR S HFEBER
MESE), BE B B3, 3t TN Em ERTE,

1.2 BEARIKXR

M R TR EE 20em IR+, RT /53 2mm 5%, 34 £ 3EAE 121 C T RMAHE 2h AR AMEHF . 2
R RSB EQL)#TT, 2%+ 1.5kg, B3 MARM AM H B, BIE AM HH (CK), AKE LA
TEAMEE, URKE B SE AM EE, URKE LR HEBRESEN 10% LEH AM EE
( Glomus mosseae ) ER I 5+ HIES) . AN FIAEEA KE L HWABER A MA 100ml K K&+ EE®, U
EFSATEFRANAERE. NEREHRENANREHTMNBROFF, 2R BHERAZEN L
EREEAET, RERITAT 2B AT, B 2 & 2 FERM 3 AM EELAH 4 REE, it 48
ZEBREPFAEK I BABBHEENE,

A TINREMEN LR 70CHTEEES, WEM ERFTE. MALBEBFRBRER, FKEFRS
WEIAR, AR N 0.05% MM EE L6 ERHNEMETAF R X ENEHRFLE . AHAE
AN E EHRETE, ITEFHERN D EHBRRGE. RELEHTE B EHBRKE,FFHTEER
HRBHE L AM B B 3 AR R B IR B B TR

P850 A SPSS(12.0) A AT 4 i+ 4 4, HRI A E M EEE N 5 M RENTPHE, AR KB EEN 4
MEE M F B
2 ZRSHW
2.1 BAZGTRERENBRHMERESR
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RS SEPN 0% LA L, MR, ABKNRMTER S EIRA RS ENLSEEORE 1%,B#
MARMEZ KM F AR FZEN L BHBENAE 6%, Ao B LHEYROMBEREEZRR
FRGFHAARE, XEHERERHFRED EREHSNERERBERER,

®1 ARAEHMNEEBEVRERSER
Table 1 Above-ground biomass and coverage of different grass species

o _— i LAY E Shoot biomass #H B Coverage
\
Locati . EWE o B i E 1 EWAE o B i E B
ation Grass species
(g/plot) Proportion( % ) (%) Proportion( % )
A E ] Ageratum conyzoides 24.32+5.44" 84.4 66.11+4.47" 88.8
WHE Cyperus difformis 0.01+0.01 0.03 0.1+0.0 0.1
. PWEE Paspalum conjugatum 24.97+4.02" 84.9 54.8+4.4° 81.3
EF Polygonum barbatum 0.95+0.23 3.2 3.8:+1.6 5.6

* RNBEKFHEF(p=0.05)Asterisk indicates a significant difference (p = 0.05)

2.2 AMEHEX 4 M EMRARKELR

MELZY AM EEAEFTHRAL AL R %2 FRARMOERGBRE
m%gg.#(hyphal coil)%*@(@ lA),ﬁﬂ%ﬁFj}_Aﬁ Table 2 AMinfectionr;gteofdifferentgrassspe;ﬁ(%)
A Mo Site A B 3t Site B
(arbuscles) 5, AR EHX —EM 5B EHA EH EEH B — P

ARG, WREYRAKRS AM EEH#TYIE Fungal species  Ageratum  Cyperus  Paspalum  Polygonum
5‘5&&9&2’}5)1"0 E{m3ﬁﬁm$§§i@,ﬁﬂj?@§\%gg% conyzoides  difformis  conjugatum  barbatum

CK 0 0 0 0
AM HESW, A gtz (B 1), + % Native species 4.341.0"28.8+7.8 63.8+4.8" 10.9£2.3"
RO BERREROBRR L EEEENE R 16.120.4 25.6+7.1 10049.2 43.3+10.4

Introduced specie

RAMBEYBRABBRERNBEREENRL (L
) MTFEMEAREENHEKNS  EFHNFRE
BK(4.3% ~16.1%), HEE KR RERE(63.8%
~100%). 745, L EEM IR LFEMIMNEEF KR
RRZEGEBENER N GEMNEEFES . HE
EMEFNERREZHE T I EHMNELRE, 4
FHEMMHEENFEREZET 100%; HEEIEH
FANEERAM L EERNERRRAEER(E2),
2.3 AM EEXAREMEKIE W

BoRATZHEMASIMEEM T EEERKNE
WA AR, T A, T EHEMERTREHEF
B FE AR AR N BRI E N R ILTE A:FEEE] Ageratum conyzoides (B kR E 4 %) ,B: P E Cyperus
67 B 4108 0 U 6 B M SR 2 A dij}’omis(%’ﬁ%%?ﬂg),c:ﬁﬁ‘ﬁfaxpalum conjugatum (i 3 7% . 2K) ,
LRI L E R R REGTIRT
SR RO 2 A 3 TSN IR B R BRI RRF 1 | Ctocaton of oyt of s g speies by AM fug
MIREERAMEY, T B#, TEEMORN S A R, HERENERFHFEEEN M LAY R, EHR
HMHEERTABRHEENS L REYER N FEMRBRACRERE T 2 HEND L FADE, BRI FHEENR
AERBARR T EEMARAEERE2),

BARMK A B 0% B 0 3R AE AM X RAEER . BEL ERAYRITENOERKBEERA, R
FIA Y%+ E R KRB R R, MY L EERH AN EM RS ERR(E3), FER ABIER
B3, U HFh X L E AR ARBAE LN B M L EEMROERRER 52, L EERHTERFNREERLX
FxABHRREER(E3) . KBTI EEHRAINFEERNZRTURE, HEEST - ZHMHORBHEAT

*» RINBEKEWESR (p =0.05) Asterisk indicates a significant
difference (p =0.05).
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Xt SN R B R B AR B, TR AT P B B XY 1 B A KA A T SR B A IR B (R 3) 0 R
B, MR ERMEARR TR BREMERR, EFH SERNEENREER MIRFEORENZE

B 5
2.4 AM EEXAFEMBEE FHZ W

TR LSBT B R, £ 3 W RS
TR B R o A R IR A MR M B B R W 5 X AR B BB R
EH—F(E3), T RARE S AM AFENEIDER
B IR R T LR (R 7 A M, W
Foh 533 b 180 8 SR B b BRI B, T JR R Y
b EREE R R A N, 2 R R X B B E KE; S
FHEANKEERR 2 HED N LR REE.,
7E B #, + F W R R R B 0 00 SR B b AR
WRSCEE , AR B 3t b R R i B g T R 5 T S TR
BRI AR, B 3 b 5 i DA JR 0 s R RIKE,

£3 TEAEMHOWEREBIE(%)
Table 3 Mycorrhizal dependency (%) of different grass species

B A Hb Site A B # Site B
EEH HE FHE ¥

Fungal species

+ % Native species 41.5+8.2"16.0+£4.0"77.4+£2.3" 7.9x1.2"
SME Introduced 79.6+8.9 74.1+8.3 44.2+1.9 24.9+2.9

specie

BRRBE - (EREYMBEREYE - FEREYNBE
Wy R/ERED KRB EREYR < 100%
= (Above ~ ground biomass of mycorthizal plant — Above-ground biomass of

Mycorthizal dependency

non-mycorrhizal plant)/Above-ground biomass of mycorrhizal plant x 100 %
x BRABEFEKFEHESR (p = 0.05) Asterisk indicates a significant
difference (p = 0.05)

T AR 4 o e b T8 R S R W A 3 o, KA B B 2K F (B 3)

Jck T
Native fungal
species

W ShEEE
Exogenous fungal
species

P E C.difformis
b

#EB A.conyzoides

b &84 4B (e/plot)
Above-ground biomass

a a

Z% P.barbatum

WEE P.conjugatum

B2 AMEEX 4 MEM® EBEYRGEW
Fig.2 Influence of AM fungi on the shoot biomass of 4 grass species

S E RO SN IR B RO AR R b IR E SRR
WA T LA 5 A [R] B R o AR bR B R B SRR R OR R
B, R4K\,EAMBAMEYRE S, LEEM
X O SRl b FRBEE IR B STER R U B KT X AR A
H b ERBEE IR I TR R SR R E A IS E A
EERH ERBREFHTRERNT LEFHHEN]
fy 3 b FRBRE IF B0 TTRR AR, R X W H R R R
BIFR TR AN T L EFH AR TR (R 4),

3 itig
3.1 AMEENHEYESRENE R

W SR

Exogenous fungal

O ck T EEM

Native fungal

species species
8.0 r
A
6.0 |-
o, 40
&4
-
E & 20
M5 0
=g #EE A.conyzoides B C.difformis
BE 40 b
g% [B
B230| a
kil a
HF< 20
b
oF a
0 ——fiw-—‘—f

WEE P.conjugatum E¥ P.barbatum

E3 AMEBEX 4 TEF F BRI E N
Fig.3 Influence of AM fungi on the shoot P uptake of 4 grass species

4 AMAEXNAEEME FHHRERHOARE(%)
Table 4 Contribution ( % } of AM fungi to the shoot P uptake of 4 grass

species
R A H Site A B # Site B
Fungal species EES  pEm  mER ©B
1 % Native species 4.6 19.3 71.5 10.2
SN IR Introduced specie 76.4 82.4 57.9 24.5

T FE = (HREY AL B REE - FREREY S ER
BRUCE ) E R BERYE x 100%  Contribution = (Above —
ground P uptake of mycorrhizal plant — Above-ground P uptake of non-
mycorrhizal plant)/Above-ground P uptake of mycorrhizal plant x 100%

HYAESREBRELEATANIMERARE NMBRYHNEY BB KRES), MTXHERZAFFEE
EEWEm"'Y B E AL, AM EENENESREANE W ESEPEMYREEHHKE L, £H
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RESRGES HTHFERLAEMEF(WFES™) AM EBX S HYRENZHEEE SR, BEMUE
L EZHHREERZAR T RAEMR "™ hi#fT. EFRRT ARANERIHIRERROES T, B
STRBHSNRMBRRZANEREE, IHBBNSREGCETHRB AMEFNER, TART AR
EHTRAEMSNBRMIERRR, HAXHHERT BREAHTREMKS FAHFESD, 10 LXK A
BERFES O SHERRER.

FREPUAEFAMNER 0 ER Y RREERS AM EET £ 24, BREEANEEFERRHN
E7 AMEHEMMNRM T AM EFKE KR AR, XEE RS AM K 5 68 % 8 1 008 350 F0 R F 9 4
KMERER W, HTENEYESRENHEAR, MH, AXBHERTHOFRERHEFRESNTFE,
BRTEXMEWEE—RET AMEEN, F—-FE, EBRAKEGT, HYBELAROEREFARNEL
EAMEH CAFERS™ LRSS FERHRENTAFERESRETLE AM AHSXEETH
B AE X YR T A R B W A R R TR R
3.2 TEFERMASIBEEMNNOER

EARZENT , RELEFHXLAEYEERN, BMEEE MR B A REMHBNRMHRER T
2= AR, R ERAE, TR AR KR BB R, B R R K
THARM XRRAEFRXBHLRFEEWETRAET, AM K& B2 L5 MR K B2 R H
Zz—

FREP SEFEHSREHINBRHERKNERHEARTLEEMN, AT AT, NEMEERK
B EBEMHSMRRER TR E RS, BOL TR BRI SR E MR ER KB, XTEERE, S E A RME
BESMRE™ (G. mosseae) H AN MB B M, BB E M SHERERFESETBE LB ELE,
FEEH B, DR X 471 IR B8 o ) AR A R A DK W BE 4R R, T 38 o S/ YR A P R B AR OB KR B T R
ERAMAF L EENTERAKGEMNFES SETRRIED A WRENZ —  BENEYEOE
REERS MEBENEYREHEEL, tEER A EEMOLERRY SRR RHENESRA
HAM EEREM, WA AR AR EH R XERENAREYN AR ERKBEEZRBRK, Grime
BN AR KRR AM B A Y RS 24 B EE LA 2 — ; Urcelay Al Diaz # — 538 Y, R HID
b AR AR P T A B G A B R

TEHEMHMSME AR AR WAYE TR ENERARSRED T BRAEY EHYB SN R
BB, HE b, AM B YA A i R A W R DL A bk AR B AR O B R B, A X P o B X
iR R LRI,

3.3 AM KB R Nt o) B V5 45 4 O B i)

AM EET YRS S RN PN E SRE A K MAR N ERZ 1 AM EE T LGB W
FEHE YT T R WAL B A T T DUE ST R A T E A KT SR R OR B R AT
ARB A LR 2 MYLEHT TR, ZAF S RUNRESEYBAOREF DX, HXRKEE
0.986, RHfE#F AR RE AM EFEWAREANER AMEWEDHESMNERERR, X—KEZ
7E Heijden % A" MRS IR B P B EIESE,
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