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Difference of endophytic fungal communities between
highland barley cultivars resistant and susceptible to powdery
mildew
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Abstract: The endophytic microbiome in seeds is closely related to the healthy development of
seeds. In this study, the seeds of 11 highland barley varieties resistant or susceptible to powdery
mildew were collected and subjected to amplicon sequencing to investigate the community,
abundance and diversity of endophytic fungi. Endophytic fungi belonging to 4 phyla, 17 classes,
35 orders, 66 families and 107 genera were identified. Ascomycota, Basidiomycota and
Mortierellomycota were the dominant phyla. Alternaria, Microdochium, Didymella Fusarium and
Mycosphaerella were the dominant genera. The results of bioinformatics annotation show that
among the 107 genera identified, 20 are specific in the seeds of resistant varieties and 50 are
specific in the seeds of susceptible varieties. The fungal species diversity of susceptible cultivars
was higher than that of resistant cultivars. This study provides a basis for further study on the
relationship between endophytic fungi and resistance or susceptibility of highland barley to

powdery mildew. It is hopeful to develop new strategies for disease prevention and control.
Keywords: resistance; species diversity; community structure
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Table 1 Information of resistant/susceptible barley varieties

Ptk i Hir's ligrSii) SRR

Resistance Variety Number Harvest location Variety source

EN L 111% 1 % Shanchun No. 1 S12636 PUAR 2 17 Nyingchi, Tibet VU3 Tibet

Resistant p-04b S12660 PURIARZ T Nyingchi, Tibet VU Tibet
p-08A S12661 PEREARE TIT Nyingchi, Tibet P Tibet
P-24 S12671 P A2 T Nyingchi, Tibet T Tibet
P-29 S12672 FaMAR S T Nyingehi, Tibet T3 Tibet

B =34 19 5 Himalayas No. 19 S12639 VAR 2 T Nyingcehi, Tibet P Tibet

Susceptible £ 30 Hua No. 30 S12640 VUK 2 T Nyingchi, Tibet P Tibet
E 18 Kunlun No. 18 S12642 VUK 1T Nyingchi, Tibet T Qinghai
#2000 Tibetan No. 2000 S12647 PG T Nyingchi, Tibet PG Tibet

% 4 5 Ganging No. 4 S12655 PUJEARZ T Nyingchi, Tibet Hil Gansu

JH# 1 5 Dulihuang No. 1 S12656 DA 11 Nyingchi, Tibet #iff Qinghai
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Fig. 1 Dilution curve of sample fungi.
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*2 FERMTRBEERDM o ZHEDT
Table 2 Alpha diversity analysis of barley seed carrying fungi

otk ' BERRHIT  BHESHEIRH YRS e R P RERE IR ECF
Resistance Number OTUs Shannon-Weiner index Pielou’s evenness index Faith’s index
BrwiktEl S12636 60 1.258 0.213 11.751
Resistant cv. S12660 51 2.006 0.353 9.445
S12661 42 2.177 0.403 7.811
S12671 59 2.165 0.368 12.942
S12672 114 2.732 0.399 26.167
B R S12639 141 2321 0.325 25.976
Susceptible cv.  S12640 53 3.167 0.552 8.282
S12642 47 1.054 0.189 9.166
S12647 71 2.690 0.437 19.123
S12655 71 2.025 0.329 15.046
S12656 123 2.871 0.413 26.988
A B .
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Fig. 2 Alpha diversity of fungal communities of highland barley varieties resistant/susceptible to powdery
mildew. A: Evenness index; B: Faith’s phylogenetic diversity; C: Shannon diversity; D: Observed species.
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Fig. 3 Relative abundance of fungi carried in barley seeds at phylum (A) and genus (B) levels.
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Fig. 4 PCoA analysis of fungal community

composition in cultivars of highland barley
susceptible or resistant to power mildew.
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Table 3  Potential plant pathogenic fungi in seeds of highland barley susceptible varieties

&4 R ENE R E EZ PN
Genus Crops/Disease References
Lasiodiplodia MBI Geotrichum citri-aurantii rot Chen et al. 2021
Septoria BT BER Solanum Iycopersicum leaf spot Ajaz et al. 2021
Selenophoma IBERG Leaf spot Abiko 1976
Corynespora RN BER  Corynespora leaf spot FHEE 2022
Qin et al. 2022
Epicoccum HBEJ% Leaf spot Chang et al. 2021
Ophiosphaerella MA5BEHS Leaf spot blight Flores et al. 2017
Curvularia T KPEERR Corn leaf spot Zhang et al. 2021
Exserohilum FKIKEEHR Corn gray mold Navarro et al. 2021
MBEJ% Leaf spot Dhara et al. 2020
Blumeria &S] Powdery mildew FI5EZ 2021
Wang et al. 2021
Chaetomella #BEHE Corn brown spot Alam et al. 2021
MBE% Leaf spot
Gibellulopsis [a] H 253 289% Sunflower Verticillium wilt IS 2018
Zhao 2018
Verticillium HRIETEZEYE Chinese chestnut Verticillium wilt PMEIEEE 2021
Fh T #FEN Eggplant Verticillium wilt Sun et al. 2021
Rhizoctonia JHE MBI Tobacco target spot Sempere et al. 2021

HifEaUY% Alfalfa sheath blight

(RHEFNEE 2021), Sodiomyces HAG T 1 13+
AT AE A8 BT B8 59 149 2% 2E 18 A (Kuvarina et al.
2021) 0 NFERE S Bl b BRI SE 22 s S A
SKAEWE B BT 5, B L A R 2R
B, SRR R R AR 2 A G
SR A AL A ] A S AR B B AT, PO
i A RO G S B e LA JE B — i I B iR
D RSO, TR ot Al H A G = BE 4 v Y S ol 2
PR ARSI, BN 2 IR . BN . it
B A AT S TR A . BRSO i T
93 T ZEL A it P EC TR R AL UL BB 8 v, L%
G HA —E 22 5 (B TSI T e R L2
(EZ N

AT B 3 -0 e A AE S B EOR
VI E T BN 1% 5T R B VR 4l Al A
PR, R TP S S S R b
T T) ) DR 2 S T A = T G A TR A A R 2 2
SR T 8 ML YIRE , {H X 26y A T e 5 R

Y BE I FH 21 Bl 6 T B R A8 AR sl 7
— 5T .

/
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