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Community structure of endophytic fungi in asymptomatic and symptomatic Pinus
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Abstract: [Objective] Diplodia tip blight of Mongolian pine is widely distributed in Honghuaerji, Inner
Mongolia of northern China, causing severe damage on natural Mongolian pine (Pinus sylvestris var.
mongolica). Our study analyzed the diversity and community structure of endophytic fungi in different parts
of asymptomatic and symptomatic Mongolian pine infected by Diplodia sapinea, laying a research

foundation for the subsequent screening of effective endophytic antagonistic strains and the control of
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diplodia tip blight. [Method] Using culture-based and high-throughput sequencing techniques, the diversity
and structure of endophytic fungal communities in different tissues (needles, twigs and phloem) of
asymptomatic and symptomatic Mongolian pine were compared and analyzed, and endophytic fungi with
significant differences in abundance at twigs were screened. [Result] (1) 360 and 233 taxa of endophytic
fungi were isolated from symptomatic and asymptomatic Mongolian pine, respectively. D. sapinea was
isolated from both asymptomatic and symptomatic Mongolian pine, with the highest isolation rate. In
addition, Hormonema sp. had a higher isolation rate on asymptomatic Mongolian pine, but a lower isolation
rate on symptomatic Mongolian pine, and it was only isolated from the diseased twigs. (2) The amplicon
sequencing results showed that there were no significant differences of a diversity of endophytic fungi
between symptomatic and asymptomatic Mongolian pine, but beta diversity, community composition and
structure of endophytic fungi were various according to different tissues from symptomatic and
asymptomatic Mongolian pine. (3) Linear discriminant analysis effect size (LEfSe) analysis of amplicon
revealed that the fungus Diplodia sp. was significantly enriched in the twigs of symptomatic Mongolian
pine, while Hormonema sp. was significantly enriched in the twigs of asymptomatic Mongolian pine.
(4) Fungal trophic classification confirmed that the relative abundance of saprophytic fungi was highest in all
three parts of asymptomatic Mongolian pine, while the relative abundance of plant pathogens in the phloem
of symptomatic Mongolian pine was significantly increased. [Conclusion] There are no significant
differences in the diversity of endophytic fungi between symptomatic and asymptomatic Mongolian pine,
but there are significant differences in the community structure of endophytic fungi in different tissues. In
the future study, antagonistic experiments will be conducted to evaluate the potential of fungi Hormonema
sp. from asymptomatic Mongolian pine as biocontrol agents.
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Fig. 1 Asymptomatic Mongolian pine sample plot (a) and symptomatic Mongolian pine sample plot (b)
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Tab. 1 Isolation results of endophytic fungi from different parts of asymptomatic Mongolian pine
S 43 B5HBAL Isolation part _ — Sy
Taxa et e B Strain number Isolation rate/%
Needle Twig Phloem
Capturomyces luteus 0 0 10 10 4.29
Alternaria alternata 10 6 7 23 9.87
Irpex lacteus 5 0 0 5 2.15
Diplodia sapinea 22 16 6 44 18.89
Pezizomycetes sp. 0 5 5 10 4.29
Trichoderma sp. 0 10 8 18 7.71
Sydowia polyspora 12 10 6 28 12.02
Fusarium sp. 4 4 0 8 3.43
Cyclaneusma minus 8 5 0 13 5.58
Coniochaeta sp. 0 0 6 6 2.58
Aureobasidium pullulans 0 0 8 8 3.43
Phanerochaete sp. 0 5 0 5 2.15
Hormonema sp. 15 12 8 35 15.02
Hofth ELH Other fungi 8 6 6 20 8.58
it Total 83 80 70 233 100.00
x2 AERKETFROARBCAEEESIBER
Tab. 2 Isolation results of endophytic fungi from different parts of symptomatic Mongolian pine
s . S B RAL IS(‘)%ation part _ —— e
Taxa Errt G WIBL Strain number Isolation rate/%
Needle Twig Phloem

Asperillus sp. 0 5 6 11 3.06
Epicoccum sp. 4 9 0 13 3.61
Daldinia sp. 0 7 3 10 2.78
Ophiostoma minus 0 0 10 10 2.78
Diplodia sapinea 37 25 10 72 20.00
Preussia minima 6 12 8 26 7.22
Umbelopsis sp. 0 0 6 6 1.67
Sydowia polyspora 22 14 8 44 12.22
Kalmusia sp. 0 6 0 6 1.67
Alternaria alternata 23 12 11 46 12.78
Schizophyllum sp. 4 0 0 4 1.11
Capturomyces luteus 0 0 5 5 1.39
Coniochaeta sp. 0 4 0 4 1.11
Fusarium sp. 12 6 6 24 6.67
Hormonema macrosporum 0 8 0 8 2.22
Therrya pini 5 9 0 14 3.89
Hendersonia pinicola 0 6 0 6 1.67
Hofth ELH Other fungi 22 17 13 52 14.44
&1t Total 135 139 86 360 100.00

B RIS ARAN AR 5 FA A 5 B A 2R R

IRV AR o

WA R ERE, Y EEN TR TNETEHTNE

B 2505 99.14% 1 98.66%( & 3a. 3b. 3¢).

FE TR IR 40 22850 1AM TR NS T A R AR

PR AN RIS A A TR (AR TR AL AE 193 30K
b TEREIR A 3R RIARE PR AR 7K B AN ] AL 1

FE & 53 AT L TOREIRAR 7 Fa AT RE IR AR 1

FARIAR AN 2E HBE B AN R (B 3d) . Horb, EREIR
R #a o, Hormonema Xt 3 & % 1, 15 56.99%,
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Umbelopsis ap. (BJFC-F33)

Emericella sp. (BIFC-F14)

Irpex lacteus (BJFC-F27) Fusarium sp. (B

25 C, BB FAMFAEK 7 do [ANE 19 A W55 20 SARER B V& I B AR T, 365 WS BN HE MRS 5 o Growing at 25 °C under dark

conditions for 7 d. The left and right parts of each picture represent front and back of the colony. Information in parentheses is the strain No.

K2 #anEREEELSERE
Fig. 2 Morphological photos of some endophytic fungal colonies

R3 TEREFRARBLANEERSHIEREL
Tab. 3 Diversity index of endophytic fungi in different
parts of asymptomatic Mongolian pine

I UL

Isolation part Species number 7 o £
£ Needle 7 1.74 0.85 1.95
RS Twig 9 199 089 220
) Phloem 9 207 090 220

T H. BRSNS D i E B SR TR

Notes: H', Shannon-Weiner diversity index; D', Simpson index; E,
evenness index. The same below.

®4 FHEREFRARIMLAERR SRS
Tab. 4 Diversity index of endophytic fungi in different
parts of symptomatic Mongolian pine

Isﬁfijofi)én Spe(i%ejti&mber 7 o £
£Trt Needle 8 1.63 0.86  2.08
WY Twig 13 226 092 236
1) & Phloem 10 186 092 230
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are relative abundance of endophytic fungi at the level of phylum. d, e, f are relative abundance of endophytic fungi at the level of genus. H and D

represent asymptomatic and symptomatic pine tree, respectively. HA, HB, and HC represent the needle, twig, and phloem of asymptomatic trees,

respectively. DA, DB, and DC represent the needle, twig, and phloem of symptomatic trees, respectively. The same as below.
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Fig. 3 Endophytic fungi composition and relative abundance at different taxonomic levels
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