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Analysis on the Community Composition and Diversity of Endophytic Fungi in Four Species of Rhododendron in Tibet

WANG Su-juan', CHANG Zi-hui’, ZHANG Yong-juan' et al (1. School of Science, Tibet University , Lhasa, Tibet 850000;2. Agricul-
ture Research Institute, Tibet Academy of Agriculture and Animal Husbandry Sciences, Lhasa, Tibet 850000)

Abstract [ Objective ] To explore the endophytic fungal resources of Rhododendron genus in the Rhododendron family in Tibet, and to study
the community composition and diversity of endophytic fungi in Rhododendron mainlingense, R. anthopogon, R. nivale and R. aganniphum.
[ Method ] The endophytic fungi from roots, stems, leaves and flowers of four species were isolated using tissue isolation method and identified
by ITS sequencing. [ Result] A total of 336 endophytic fungi were isolated from 720 tissues blocks of 4 species of Rhododendron plants in Tibet.
These fungi were identified as 55 species belonging to 2 phyla, 5 classes, 10 orders, 16 families, 21 genera and 55 species. There was no sig-
nificant difference in the diversity index of endophytic fungi among the four Rhododendron species. The diversity shannon index ( H') and simp-
son index( D) of endophytic fungi in R. aganniphum (H'=1.96,D=0.80) and R. nivale (H'=1. 81, D=0.77) were higher than in R. an-
thopogon (H'=1.36, D=0.71) and R. mainlingense (H'=1.17,D=0.65). There was no significant difference in the diversity of endophyt-
ic fungi in different parts of roots, stems, leaves and flowers. The H' index and D index in different tissues as follows: H'=2. 63, D=0. 86 in
roots, H'=2.35,D=0.83 in stems, H'=2.26,D=0. 80 in leaves and H' =2.23,D=0. 83 in flowers. [ Conclusion]The research results pro-

vide basic data for the exploration of endophytic fungal resources and screening of pharmacological substances in Rhododendron.
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Table 1 Sample distribution and collection information
= . . Ay B TAEAAH
i Rl st i it iy A AT
No. Sampling site Elevation//m  Longitude Latitude Plant .
tissue samples
1 MR T RERZ S 4250 92°10'38" 29°42'16" KA JZ Y 25 FE 7% 6 bk
2 MR 4 442 92°38'11" 29°3726" FACMES TEAES FiA MR ZE 0 FE 7% 6 B
B (HFESLAE)
I 1 DU I A L o L 4311 89°07'42" 27°47'32" ES ] 2t #% 6 1k
4 H W D)3 4 B 4110 89°02'31" 27°37'06" e =van H 2% o % 6 B

1.3 MEBEEYNEERENEE SR CTAB 3%
FEIBURE YR AE Y N AR B R DNA, Rl5aE FH 514 1TS1(5'-TC-
CG TAGGTGAACCTGCGG-3") #11 ITS4 (5'-TCCTCCGCTTAT-
TGATATGC-3") AT 1Y, ¥ 14 554 : 94 CHAEPE 5 min,
94 CARPE 45 5,52 CAEPE 45 5,72 “CHEf 90 s, & 35 1K,
72 CHEAH 10 min, 4 CARRIRAT . #4 PCR W AR B P14
1% By REWHEE I FEL UK AT DN Ji5 , 3% 2828 T A T2 (LR ) ey
AR wHEATIN Y, 7 5 AR A% 1 1TS J¥ 51 78 NCBI ]
BLAST A7 [RIEE P51 LUXT , DAGHA T AR BRI 50

1.4 NEEHRBESHEMESM g Shannon ZHEPEFREL
( Shannon—Weiner diversity index, H') |23 7% 5 4 ( Simpson,

D) 3 5] FE 38 8 (evenness, E ) | %€ 5 % ( colonization rate,
CR) /3B % (isolation rate,TR) 14} B Ji % (isolation frequen-
ey IF) B Sb L B P AR U OB R 4R R
FE5rHIRH R 15 | Origin 2021 il Excel 304X £t 55 J@ A4
WAE B AT/ AT A2
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2.1 MBESTEBEYANEEREME FAYEEY) 720 HHA
Herh 7y B3R5 336 RN AE ELIR , Zeid 4 FAE W S e 4 336
RN A LR S E N TR 1] BRI ) 2 1], BRE W R
WA ST HCRE TR A0 VBRSNS 49,10 H 16 B 21 &8
S5 (#K2),
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Table 2 Types of endophytic fungi in Rkhododendron plants
Il XN H # J& fif I3 BRI
Phylum Class Order Family Genus Species IF//%
BEH] BEHEN EEH EEHF T BB R Actinomucor  FEBUIST BHE Actinomucorelegans 0. 65
Mucoromycota Mucoromycetes Mucorales Mucoraceae EEJE Mucor Mucor sp. 0.98
TR JAlB S T 4 I H AL E R ekt 1)@ Alternaria HERS A EF Alternaria alternata 1. 95
Ascomycota Dothideomycetes  Pleosporales Pleosporineae LIUABERIUE Alternaria multiformis  0.33
W ANGERE T Alternaria tenuissima 0.98
BRI Alternaria brassicae 0.33
L)@ Curvularia W& Curvularia geniculata 0.33
EZ{012 MRS Epicoccum SRR epicoccum nigrum 0. 65
Pleosporineae
RS R W FREAI5E 8 Didymella  Didymella sp. 0.33
Didymosphaeriaceae
M H AR FiftlE )@ Cladosporium — ZERUIR K 1l Cladosporium pseudocla- 0. 33
Cladosporiales Cladosporiaceae dosporioides
FSTH N HAAEH ST W i B A 52 T I Apiospora marii 0.33
Sordariomycetes ~ Xylariomycetidae ~Apiosporaceae Apiospora
IR BFREE @ Daldinia BFRE Daldinia concentrica 0.33
Xylariales W2 A H Daldinia loculata 0. 65
ey | T w R ik & Neurospora DU k1 Neurospora tetraspora 0.33
Sordariales Sordariaceae
E5eR E7¢)d Chaetomium FREFEEE Chaetomium globosum 0.33
Chaetomiaceae
A H R R H1{EH)E Beawveria R AR # Beauveria bassiana 29. 64
Hypocreales Cordycipitaceae 13 i 5 )& Samsoniella  Samsoniella alpina 0.33
1A B B AKFEJ& Trichoderma sp.  WG4EAR%EE Trichoderma citrinoviride 1. 63
Hypocreaceae H R AT Trichoderma reesei 0. 98
B K% Trichoderma pleuroticola 0.33
ZHIARE Trichoderma polysporum 0.33

TR
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Il XN H # & fif Uiy
Phylum Class Order Family Genus Species IF//%
FZame LHE R E Metarhizium £ T 4B Metarhizium anisopliae 0. 65
Clavicipitaceae
[T R B G TRk FeHEHE Cytospora Cytospora salicacearum 0.33
Diaporthales Valsaceae Cytospora tritici 0.33
HeEFCH HEESTR HET5T)E Coniochaeta Coniochaeta sp. 0.65
Coniochaetales Coniochaetaceae
U 2N WO H KEF & @ Aspergillus Tt 5E [1h 25 Aspergillus cristatus 0.33
Eurotiomycetes Eurotiales Trichocomaceae % Aspergillus niger 23. 45
KW BB Aspergillus nomia 0.33
25 M5 Aspergillus proliferans 0.33
+ % Aspergillus terreus 1.95
& M B Aspergillus tubingensis 3.91
A0, 5 Aspergillus versicolor 0. 65
T2 2L B Aspergillus welwitschiae 0.33
& Penicillium YOI T T 4T 2% Penicillium camemberti 1. 63
FEH T B Penicillium chrysogenum 3.91
ZICHEE Penicillium dipodomyicola 1. 95
JEMTE FEE Penicillium fimorum 0.33
YT B Penicillium glabrum 1. 30
Penicillium goetzii 0.33
IKIETT B Penicillium griseofulvum 3.26
WIR AT B Penicillium olsonii 1. 63
22T Penicillium polonicum 1. 63
TEL1E R Penicillium rubens 0.33
NI B Penicillium spinulosum 0. 65
W 4575 B¢ Penicillium subrubescens 0. 65
FEUS 25 # Penicillium thomii 2.93
HIH R Penicillium urticae 1. 30
B R IR T T B Penicillium welling-  0.33
tonense
T T Penicillium commune 0.33
INASTEBE Penicillium onobense 0.33
A E R Penicillium lividum 0.33
Fe {55 %% Penicillium crustosum 0.33
TR R Talaromyces  HEWARTE Talaromyces flavus 0.33
WEMNEARE Talaromyces pinophilus 0. 65
e TR 4R Leotiomycetes (B F R (R # R Pseudeurotium sp. 0.33
Leotiomycetes incertae sedis Pseudeurotiaceae Pseudeurotium

2.2 METEEEYARERNEERENEEHER MAE1
AT Y, 4 L RS JR AR AR ERZH 2L 192 Herh 7 Bg s 93 #RIN
AREWE,RE T 13 R, HAHIE N th & 8 Aspergillus
(40.86%) .HA{E T J& Beauveria (19. 35% ) A175 5 J& Penicilli-
um(16.13%) . ZEFFHZ 192 Perp 7 ih 94 BRINA: TR, H
e it 85 JE (37. 23%) s TE & (25. 53%) Fi1 % )8
(25.53%) . MPRZHZ 192 By gy i 80 Bk A= FLEAT , HALH
Bl AR R (38. 75%) . 75 % & (28. 75%) i i 5 &
(21.25%) . {ELHL 144 Poh Jp i 69 Bk N AR B, VR
it % @ (33, 33%) . H 8 | (30. 43%) I R
(23.19%) ,,

WG 4s AR Kk BRI LU SR L5 8 Coniochae-
ta(2.15%) 5 W)@ Curvularia (1. 08%) . ¥R J& Daldinia
(4.30%) Wk )& Neurospora (1. 08%) . 48 I 5 J& Sam-
soniella(1.08%) IR & Talaromyces (3. 21%) M523 /18

Cytospora(2.15%) , ZELHZVRFA T8 g W [ i FR 776 14T Ap-
iospora (1. 06% ) FREZE H )@ Pseudeurotium(1.06%) , W41
GUSEA R I B % R Cladosporium (1. 25%) | . b 78 52 J&
Didymella(1.25% ) F1 4B J& Metarhizium (2. 50%) , {E4H
A B W TEF)E Chaetomium(1.45%)
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P AT B s BB AR RS 70 B 67 BRINAE LR, 42 S
J& o A A AR | R R R AR TR R
TZFEAG B 119 BRINAE BT, 70 10 &, 230500 i 6
B2 )i (Actinomucor ) BEMS R (i 28 R AR 5 % Jm LB
BKTH R ( Epicoccum) AR TR & 6 % I8 (Mucor) (853 11 % g
A& (Trichoderma) ;5 ILFLRS 53 85 1 99 BRIN A= HLIA , 7
H T &, B EAS fE s bR e s i E s R
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Fig.1 Community composition of endophytic fungi in different tissues of Rhododendron
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Fig.2 Heat map of relative abundance of endophytic fungi in different tissues of four Rhododendron species
£3 FARSBALRBUMBANERENEERNSEER
Table 3 Colonization rate and isolation rate of endophytic fungi of Rhododendron species in different isolated tissues
) L e T
i ttonn o f o Rmber o i i S
Part . . . . CR//% IR //% IF //%
tissues detected colonized by fungi isolates
#R Root 192 175 93 91.15 48.44 27.68
2% Stem 192 178 94 92.71 48.96 27.98
I Leaf 192 174 80 90. 63 41.67 23.81
1E£ Flower 144 131 69 90.97 47.92 20.54
F4 MBEENNEAENSHFIEEN 4 Bkt S SR AR N A AT A iR AR B A

Table 4 Diversity index of endophytic fungi from Rhododendron plant =R IJ:_I 1%% &, FF' El 1 %]4 }%Tﬂé/\ ﬁ{_ﬂ‘ - Hg B % lj‘] 7t E s
DB e pwm ey ETEEILRIE,

FH4) Plant Species ) h ;
number e indec Findex £S5 REHBARBAASLNERBH SRR
KMALEG R. mainlingense 4 117 0. 65 0.84 Table 5 Diversity index of endophytic fungi from different tissues of
EZHEY R nivale 21 1.81 0.77 0. 60
$24LFERY R. anthopogon 5 1.36 0.71 0. 84 Rhododendron
AR R, iph 17 1.96 0.80 0.6 . ¥ ]
IR & aganniphun - > DR mmm ommo B
Part H' ind D ind E ind

PR ™3 F TR ACHEIE AR (R, simsii) AR £ P mumber o e e
L, ELB AR ™ o TR R (AR (Rho- BT " 20 0-80 078
dodendron delavayi) P3/L: FURT B O T R 2% Stem 24 2.35 0.83 0.74
o ; Ton aewavayr bl = e B b eat 21 2.26 0.80 0.74
ﬁ[ : HH AT TJ\E%’ fJm %ﬂ%)ﬁ%ﬂm%ﬂ@%)ﬁf@ﬁ 1t Flower 18 2.23 0.83 0.77

ﬂéhm%)%'ﬁﬁ%w\jiﬁlﬂ*'ﬁﬁ%ﬁzﬂ O AT R B
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