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Abstract

Aims The objective of this study was to understand how arbuscular mycorrhizal (AM) fungal community would
vary with plant evolution.

Methods Data-mining was carried out against MaarjAM database with ribosomal small subunit (SSU) gene. We
predicted that the richness of root-associated AM fungal species increases from lower to higher modern land
plants. Totally, 188 host plant species were selected in this analysis.

Important findings The AM fungal species richness increased with the divergence of host plant species, and
significantly differed among plant phylogenetic groups. The more recently diverged host plants (i.e. gymnosperms
and angiosperms) harbored higher AM fungal species richness, whereas the earlier-originated plants (liverworts,
hornworts and ferns) possessed lower AM fungal species richness. The myco-heterotrophytes in angiosperms
showed similarly low richness of AM fungal species to the lower plants. In addition, the AM fungal community
composition significantly differed among different plant phylogenetic groups. Findings in this study provided
some indirect evidence that AM fungal communities varied with plant evolution. It is suggested that plants might
maintain the most effective AM fungi but discard those inefficient ones during evolution.
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A0 e 3T P 6T AR A 38 1 BT 1 (Borowicz,
2001; Smith & Read, 2008). il it 224, AMELI# fit
g VAR () (R AH BLAE ] (Wagg et al., 2011), i
PP BN SRV IR (van der Heijden et
al., 1998; Koide & Dickie, 2002),

WEFUR I, AMITR & B 0 b 22 1 — P E )
PIRE. AMEL ] BERCYR T BB 20( 4 2Y4.6145F),
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20000 7 IR 65 i ik A v, AMUEC B 35 I8 B
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MIEREY T, AMEL R 112 G4 FE0E T 25 1 OR 7
(Read et al., 2000; Ligrone et al., 2007). Fonseca#ll
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13 #Fitoth

h T B RAMBE RF YR E AN ER RS
TEMEM ARG KT Z PR R, A ME FH L H]H
T3 LB 35 M o B [R] 5 AM I B BEVR BRI 2
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Fig. 1 Relationship between the time of divergence of hosts
(MYA, million year) and the richness of arbuscular mycorrhizal
fungal (AMF) species in roots.
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Fig. 2 Distribution of species richness of arbuscular my-
corrhizal fungi (AMF) in different plant phylogenetic groups
(mean + SE). Different lowercase letters indicate significant
differences among different plant phylogenetic groups (p <
0.05). D, dicotyledons; M, monocotyledons.
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Fig. 3 Non-metric multidimensional scaling (NMDS) analysis
of arbuscular mycorrhizal fungal community composition in
different phylogenetic groups. D, dicotyledons; M, monocoty-
ledons.
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1 AN HEAG SR Py DA v R 0 v T v 2 ) B R 3 AR S 8
MANOVAZ%} #t

Table 1 One-way NPMANOVA of arbuscular mycorrhizal fungal commu-
nity composition in different phylogenetic groups of host plants

L H F G NPM M NPD D

L - 0.02 <0.01 046 <0.01 <0.01 <0.01 <0.01
H - 0.02 0.02 0.01 <001 <0.01 <0.01
F - 0.07 0.01 <0.01 <0.01 <0.01
G - 021 058 <0.01 0.68
NPM - <0.01 <0.01 <0.01
M - <0.01 094
NPD - <0.01
D —

D, XFHHHE; F, B3, G, SFHEY; H, ME3K L, 85I M, Byt
HIY; NPD, 2 EHEPICU T ), NPM, 2 2B (R 7).

D, Dicotyledons; F, Ferns; G, Gymnosperm; H, Hornworts; L, Liverworts;
M, Monocotyledons; NPD, Non-photosynthetic (D); NPM, Non-photosyn-
thetic (M).
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AM E B2 R 3 A o R A R AT D 1R 4
G, AR A AR A ) ol M ) 9 B, 0 AR T
T EAR L R BRI AR S 2 A 40 1) 73 A, 5 (Bidartondo
et al., 2002; Wang et al., 2010; Field et al., 2012). A
BRI, IR JS A ) 21 e S IR A ), AMIT
WIPIRN BRI . BRI 2 A, AN 75
TIPSR, AMECR BER AL S E AN

PR IE R YR U, B, ER AR
BRI, AT AR FREE 5 2 ] AUt i (R R B K
FAREE . filtn, 7 AR I, BEA KZ94.6104F,
KA COLIE 326328 =y TP AE (Field et al., 2012). T 7E
dAEAUE I, RACOMKE JLT-FEIK T790% (Field et
al., 2012). Field%(2012)3d i A48l COL ¥R 5 L8 et
FUAAGE AR AR ] 52 1)L 3] A 5 R A0 K AMLIL 1R [ 1
I BFFER I, KRCOL MK B BRI T & S AE T
AMELTE A K I, AR TE T 5 A HE 0 1 T AR AR
K[ o ARG AT, & RAED B A BN
ypE, Ak b RS 5 2 LR AME T
IRRIEAT B o PR, ekt R, &l e
TE RS A I AMBL 1 55 2 84 iy s L AR AR
R AMEL T (Ligrone et al., 2007). X Bk Ak
Ui, — A EZ T AN R T A R T AR
FRAERKNI . fEIXBAERKS RS, BRISHIY) T 2
(RIRBIR S 5% 43 58 A MO T AMUEC 1 I LA 2 1 4
T %% 1 ok 1) B YR M 57 4 (Winther & Friedman,
2007). P, fEiX—2EKM, BRAED T BRI S5
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5 AMEL TR F1 A E B AR (ectomycorrhiza, EM)EL 1 3t
Az, TR 22 kR AAN 5 AMEECTRT B 130 1R R 2L
Ak PP RE S 2 M AME R L AR A
DLV 2 Z R DD RE T =K o T B (A e TS
ERD BA BRI AMIL WP =5, X nl 2 i
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A A R A A A
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Kiers¥ (201 1) 1 IR A 007 B “AH 5 22 il L
il FFEMYE I BLE sede At B 2 BRI AM
B T AME R BA RS R DRe 2 FErE, AR %
FAEY)BEA RN D REFT KA, ARk b,
A FAY T RS IR B L H AR 8 DI BE I AM L B
Hz A, filn, HEEE. RS A YIS
o — BRI R IR . ), X SR P R IR
WEFRG M T 52 ILAEMAME R .. #F50K
WL, XLEHEH) %S Glomus group AZKREHJLT-HE%
—4(Russell & Bulman, 2005; Franke et al., 2006;
Koviécs et al., 2007). X1, -7 HIAA T HID)A
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HCAE IR, G T FARE R A R, 3
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47(2014M561659).
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