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Molecular diagnosis of root-associated fungi of Rhododendron bureavii
and R. leptothrium in Longzhou mountain of Liangshan
autonomous prefecture
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Abstract: [Objective] Plant root-associated fungi (RAF) are essential to the ecological processes
involving organic matter decomposition, nutrients cycling of ecosystem, and density-dependent
regulation of plant populations. Molecular and culture-dependent diagnosis is commonly used to study
RAF community. To evaluate the effectiveness of culture-independent molecular technique on
depicting the species composition of Rhododendron RAF communities. [Methods] DNA was extracted
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from hair roots of R. bureavii and R. leptothrium, and then fungal ITS region was amplified using
fungus-specific primers ITS1F and ITS4. ITS-PCR products were cloned, sequenced, and analyzed.
Putative trophic mode and guild of RAF were assigned by linking sequences with metadata obtained
from a systematic review of published works on RAF ecology from multiple independent studies, and
by functional analysis provided by FUNGuild software. [Results] A total of 15 fungal species were
identified from hair roots of both Rhododendron species. Of these fungi, 3 species are Basdiomycota
and 12 species are Ascomycota. The dominant fungal group Helotiales sp. was detected in RAF
community of both Rhododendron species. Fungal taxa on the two Rhododendron plant roots can be
assigned to multiple trophic modes and guilds including known ericoid mycorrhizal symbionts
Rhizoscyphus sp. and Oidiodendron sp., as well as repeatedly documented endophyte Phialocephala
fortinii, symbiotic fungi Pezoloma ericae, and ectomycorrhizal Meliniomyces sp. In addition,
saprotrophs Myceana sp., Lachnum virgineum, Herpotrichia sp. were also common in the RAF
community of the two Rhododendron. These finding suggests that phylogenetically distant and multiple
trophic modes and guilds of fungi co-existing on the Rhododendron roots. [Conclusion] Culture
independent molecular diagnosis used here is fast and reliable for fully revealing the Rhododendron
plant RAF diversity.

Keywords: Internal transcribed spacer (ITS) region, Rhododendron, Root-associated fungi (RAF),
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91 | Rhizoscyphus sp. (GU256945)
100 \:Rhizoscyphus ericae (JQ272407)
OTU13 (KX609415)
OTUO08 (KX609416)
100 ' Meliniomyces sp. (HM230868)
100 | Helotiales sp. (FJ827178)
OTU04 (KX609412)
|:OTU 11 (KX609410)
100 = Pezoloma ericae (JQ711893)
Phialocephala fortinii (JQ272457)

100 OTU12 (KX609419)
100 ' Phialocephala fortinii (LC130996)

[ OTUO01 (KX609407)
100 Ascomycota sp. (JQ272357)
1007r— Hyaloscyphaceae sp. (GU393951)
[ OTU06 (KX609413)

OTUO07 (KX609414)

1001 L. achnum virgineum (KJ188694)

100 [ OTUO3 (KX609411)
u L Ascomycota sp. (GU559096)

Oidiodendron sp. (AB846984)

100]1OTU10 (KX609418)
91 Oidiodendron sp. (GU256948)

OTUO02 (KX609408)
Talaromyces sp. (LC016747)
—99‘:7/aromyces muroii (NR 103672)
rOTUOS (KX609409)
100L trerporrichia sp. (1Q347004)

98

100

100]OTU09 (KX609417)
L Mycena sp. (1Q346836)
OTU14 (KX609420)
Sebacinales sp. Group B (HQ850092)
100 |_L0TU 15 (KX609421)
98— Sebacinales sp. Group B (HQ850117)

——————————————— Glomeromycota sp. (JX276894)

1 ETITS FHHEZEAMAESTE RAF B NJ REREH
Figure 1 NJ phylogenetic tree based on rDNA-ITS sequences of fungi associated with hair roots of R. bureavii and
R. leptothrium
1 : Glomeromycota sp. (JX276894)F /R HME; 0.05 T84 AAIAZHFFRIAR AL ; 79 s Ak B9 EUETE Bootstrap i, [\ B/~ 5 T 85%I1) Bootstrap
H; F5 RS FoRTsS; ISR PR RIHSes. FRIM.
Note: Glomeromycota sp. fungus is used as out group; 0.05 substitutions/site; Numbers at the nodes are bootstrap values which are more than
85%; The number in brackets is the sequence number; Bold solid lines: Basdiomycota; Light solid lines: Ascomycota.
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Figure 2 Compositional structure of root-associated
fungal community of R. bureavii and R. leptothrium

T BN, S H.

Note: The inner circle in figure is grouped by class and the outer
circle is grouped by order.
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OTU10 Oidiodendron sp. OTUO7 Lachnum virgineum OTU11 Pezoloma ericae
ECM plant AM plant
ECM plan AM plant
AMplant  ECM plant
ORM plant ORM plant
ERM plant
ERM plant ERM plant
A B C
OTUI12 Phialocephala fortinii OTUOS5 Herpotrichia sp. OTUO09 Mycena sp.
AM plant
ECM plant ECM plant
AM plant
AM plant
ORM plant ERM plant
ERM plant ECM plant ORM plant
D E F

3 NCBI P 5HFAMHAES. B DRERIBER ITS FIISHEINEO7%)HEERIR
Figure 3 The sources of fungi which displayed more than 97% sequences identity with target fungi associated with root of
R. bureavii and R. leptothrium

A
w1 Symbiotroph
W5 I Saprotroph
AN 7E 8 Uncertain
C )

B

m RS AEZE MR ELTA Ericoid mycorrhizal
m SMETHR BT Ectomycorrhizal
m NA:E T8 Endophyte

J&HE BT Saprotroph

AHfiE Y Uncertain

m RS AE IS AR LT Ericoid mycorrhizal
m /MEFHR A Ectomycorrhizal
m N4 B4 Endophyte

J& £ B Saprotroph

A E R Uncertain

m /78 Symbiotroph
m 78 Saprotroph
AN 7E 8 Uncertain

4 WHEEBERTERFEPARERE., HUBERYHEEILEFIIHED
Figure 4 Percentage of species and sequences in different trophic mode and guild of fungi associated with the two Rhododendron
H: A AREFRBIEEYFETE 0L B: AREFRBMEEFIEE 0 C: AR EEYREE M D ARAHEE
PP A3 1L
Note: A: Percentage number of species grouped by trophic mode; B: Percentage number of sequences grouped by trophic mode; C:
Percentage number of species grouped by guild; D: Percentage number of sequences grouped by guild.
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Figure 5 Accumulation curves of fungal species based on
the number of clones of root-associated fungi of R. bureavii
and R. leptothrium
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