FaoBE 11 I = # W x % ZF #K Vol. 46, No. 11
2024 4F 11 A JOURNAL OF BEIJIING FORESTRY UNIVERSITY Nov., 2024

DOI:10.12171/5.1000—-1522.20230299

AERHERFERAMITIRIHANERER
SRR SN

FEK?  RAXP?  EERK OE ®mY O WP EUEY
L ZRAGHRE R 2 bR A B, BRYT. R RIS 1500405 2. RV A FRMARY BT FTCRT, SBEIT WA /RIE 1500405 3. S 0T A8 ARAR IS o B 5
P45 E A0 3, BEORYL MG RKIEE 1500405 4. B b B R AR MR B, BIRYT 55 1542000

FE: (B 89 YT FUAS [R5 BEA5 20 A WG A1 RS2 2T KA S Pt o o9 28 S0 ) 220 RV R R RE S5 400, 9 DB R S 2 F ZE 0 3 4 (it
WA o (755 DR VG AR LR STt rh ) SR HEAT Rl U e, JFREAT o A0 B AR 3 HT, FIH] Spearman #H5<1E R ¥00)
HrE W RIAH 2, SR A FUNGuild 20405 2 TN B 75 37 258 . (S5 R 1D M B 2R TR, @ BREH WA 21
PEFE . SEORE AL, WAERBRSREAEREZR, MAFRRSERNH 2 E R AR, 72500 5 5
WA LR REE 2 R R B . (D LR BEVE LEfSe 70 MR e B i b A Th O 22 R AR R Z (19 D). (B
LRI TR, RGN BN N AR R REVR S5 MR LE, e BRET o A AR O R R A R, e BT B R o R A
A 75 TR 45 20 1) T A1 P ST AR e Pk B BTV £ M A A R 22 e, LT PR B i (MBI o 43.94% IRARFS P9 AR B Ul 75
R BB TRBE SRR, BN AR AR AT . (4 TSR 5 BEE A E, AR BRE 7RI R A
WAL, R A AR RS S TR ISR RO, B BEAEGLIG I, B AR R R E TR T M Y
i A B AR, FARAE R AR N D RE R A o (4500 JE AN IR BEAS K PE AR R L LD AR B 1, PN AR BT 22 R 2 L R
EMAFAE R 2R (P <0.05) . fEMERRIIET A, AT ) 2 FEPESR Bikm . RN EREIR £ o LR I 6 705 DR T AR AR 1
B e RS TR T N A B M Y R 1 AR T R A

KHEIE: WA I Z RO TRORELLR FER 45

PESES: 87631  EIRERS: A XEHS: 1000-1522(2024)11-0024-10

SI3cAgE: £280K, RN A, & AP BESE I T8 AA ML ZLRA S 2R FO 2 B VR MR R S5 4 [T b sthkalk ok
2224, 2024, 46(11): 24-33. Jiang Yibing, Song Xiaoshuang, Wang Zhanbin, et al. Diversity and community structure of
endophytic fungi in Pinus sibirica needles with different lesion grades[J]. Journal of Beijing Forestry University, 2024, 46(11):
24-33.

Diversity and community structure of endophytic fungi in Pinus sibirica needles
with different lesion grades

Jiang Yibing'? Song Xiaoshuang™ Wang Zhanbin' Wang Liang® Deng Xun*® Yu Wenjing*’
(1. School of Forestry, Northeast Forestry University, Harbin 150040, Heilongjiang, China;
2. Heilongjiang Institute of Forest Protection, Harbin 150040, Heilongjiang, China;
3. Heilongjiang Key Laboratory of Forest and Grassland Fire and Pest Control, Harbin 150040, Heilongjiang, China;
4. Luobei County Forest Seedling and Forest Disease Prevention Station, Hegang 154200, Heilongjiang, China)

Abstract: [Objective] The diversity and flora structure of endophytic fungi in needles of Pinus sibirica
with different lesion grades were studied to provide a theoretical basis for the microecological control of
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Siberian red pine diseases. [Method] The fungi in needles of P. sibirica were sequenced by high-
throughput sequencing method, o and B diversity were analyzed by Spearman correlation coefficient, and
fungal trophic groups were predicted by FUNGuild database. [Result] (1) o and B diversity analysis showed
that the endophytic fungal diversity in asymptomatic needle leaves was higher, and the diversity of
endophytic fungi was significantly different from infected needles. There was no significant difference in
needle leaf diversity among different lesion grades, and the diversity of endophytic fungal communities of
needle leaves was more similar in later stages of disease. (2) Fungal community LEfSe analyses showed the
highest number of significant biomarkers (19) in the sample group of asymptomatic needle leaves.
(3) Community structure analysis showed that, compared with the endophytic fungal community structure of
infected needle leaves, the endophytic fungal community structure of asymptomatic needle leaves was more
complex, in which Fusarium spp. was dominated; there were also differences in the fungal community
structure of P. sibirica needle leaves with different lesion grades, in which 43.94% of dominant endophytic
fungi in mildly infected needles was Penicillium spp., and as lesion grades deepened, the dominant
endophytic fungus was Dothistroma spp. (4) The endophytic fungal trophic classification of diseased needle
leaves changed significantly compared with asymptomatic needles. The relative abundance of endophytic
fungal trophic classification in asymptomatic needle leaves was relatively uniform, and as the level of lesion
increased, the endophytic fungal trophic classification in needle leaves shifted from pathological fungi to
saprophytic fungi, and a large number of unknown functional fungal groups existed. [Conclusion] The
diversity and community structure of endophytic fungi are significantly different (P < 0.05) in the needles of
Pinus sibirica with different lesion grades. In healthy needles, endophytic bacteria have the highest diversity
index and most indicator groups. However, with the increase of lesion grade, the nutrient type of endophytic

fungi community changes from pathological type to saprophytic type.
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Tab. 1 Classification basis of needles of Pinus sibirica
according to different lesion grades

ARG 5 AR
Sample No. Classification basis
oul HUHER B 0t
Asymptomatic needles without lesion
PM2 TP K173
Lesion length accounting for 1/3 of needles
PM3 B L 172
Lesion length accounting for 1/2 of needles
PM4 TP i1 ¥2/3
Lesion length accounting for 2/3 of needles
[H- 52 A AR
PMS FR e AR TN

Needles turn completely yellow and wilt
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Fig. 1 Needles of P. sibirica with different lesion grades
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Fig. 2 OTU curves of endophytic fungi in needles of P. sibirica
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Tab.2 Fungal diversity in needles of P. sibirica with different lesion grades

Ff 45 Sample No. Chaol ACE Shannon-Wiener Simpson A 54 Coverage/%
PM1 426.67 £ 12.34b 440.48 = 19.42a 7.13+0.01a 0.01 £ 0.00b 99.80
PM2 474.09 +42.03ab 479.49 £+ 39.06a 4.20+0.20b 0.12+0.01a 99.81
PM3 485.04 £21.62ab 488.70 = 30.25a 4.75 +0.45b 0.14 £0.03a 99.82
PM4 517.98 + 38.64a 523.76 £46.71a 4.82+0.11b 0.15+0.03a 99.78
PMS5 501.13 £ 30.90a 500.18 +£31.25a 4.50 £ 0.36b 0.14 +£ 0.04a 99.81

VE: FBIANE P RERIRTEP < 0.05/KF L2 7 3% . Note: different letters in the same column mean significant difference at P < 0.05 level.

B ARERIFEAFE S BULMFE W 3LH ¥ OTU %& . The number
represents the quantity of OTUs unique to a sample or shared by
several samples.

K3 BEAARIEAAR AN R BEAR G OTU 433
Fig.3 Needle-leaf OTU classification of P. sibirica with

different lesion grades
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Fig. 4 Fungal principal coordinate (PCoA) analysis in the

needles of P. sibirica
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Fig. 5 Horizontal LEfSe analysis of endophytic fungi community in coniferous leaves of P. sibirica

= FHE]] Ascomycota AR5 Unclassified = HAth Others
= {1714 ] Basidiomycota = 55| ] Mucoromycota

—_
Noje
SO

T O E =
80

HAXF 2 JF Relative abundance/%
W
o

PM1 PM2 PM3 PM4 PMS
FEAR Sample

Bl 6 A [E15 S5 2 B DG AE M I ZTAR B - vh S0 T TKCT

Fig. 6 Horizontal composition of phylum fungi in the needles of P.
sibirica with different lesion grades
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Fig. 7 Horizontal composition of fungi in the needles of P. sibirica with different lesion grades
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Fig. 8 Community kurtosis heat map
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