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Abstract In order to study the changes of fungal community structure and diversity in the rhizosphere soil and
stem tissue of tobacco plants infected with bacterial wilt, we amplified the rDNA of fungal ITS region in the rhi-
zosphere soil, diseased stem tissue and symptomatic-asymptomatic junction stem tissue, as well as the rhizosphere
soil and stem tissue of healthy tobacco plants. The amplified fragments were sequenced using Illumina MiSeq se-
quencing technique. Then the fungal community structure and diversity in different samples of healthy and dis-
eased tobacco plants were analyzed. The results showed that the dominant phyla in rhizosphere soil samples of all
the tested tobacco plants were Ascomycota and Zygomycota, and the dominant phyla in stem tissue samples were

Basidiomycota and Ascommycota. Mortierella s Fusarium and Cryptococcus were the main fungal genera in all rhi-
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zosphere soil samples. Boeremia mainly existed in the rhizosphere soil of diseased tobacco plants, while Trichoderma
mainly existed in that of the healthy tobacco plants. Monographella, Cryptococcus, Coprinopsis and Gibberella
were dominant genera in the diseased stem tissues; Cryptococcus, Rhodotorula and Monogragraphella were domi-
nant genera in the symptomatic-asymptomatic junction stem tissue. In the healthy tobacco plants, the dominant
genera were Cryptococcus » Alternaria and Rhodotorula in healthy stem tissues, and Fusarium, Cryptococcus, Al-
ternaria and Gibellulopsis in the healthy stem tissue at the same height with the symptomatic-asymptomatic junc-
tion stem tissue. Fungal richness and diversity in the rhizosphere soil, diseased stem tissue and symptomatic-asymp-

tomatic junction stem tissue increased significantly after bacterial wilt infection. These results provided a reference

for biological control of tobacco bacterial wilt.
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GT: Rhizosphere soil group of tobacco plants
infected with bacterial wilt; GJ: Stem tissue
group of tobacco plants infected with bacterial
wilt; GJ2: Symptomatic-asymptomatic junction
stem tissue group; ZT: Rhizosphere soil group
of healthy tobacco plants; ZJ: Stem tissue group
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Fig. 1 Rarefaction curve (S, index at OTU level)
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Table 1 Numbers of different taxonomic groups in the fungal communities in rhizosphere soil and stem samples of the
healthy tobacco plants and the tobacco plants infected with bacterial wilt
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Table 2 Alpha diversity index of OTUs in the fungal communities of different sample groups
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Sample Richness index Evenness index Diversity index Coverage index

group Shafie Chaol Shannoneven Simpsoneven Shannon Simpson Coverage
7T 292+27 387+23 0. 452+0. 025 0.019-+0. 003 2.57+0.18 0. 18140. 033 0. 99840. 001
7] 97%12 137£25 0. 287=+0. 054 0. 025+0. 007 1. 3140. 26 0.433+£0. 143 0. 999+0. 001
7]2 69414 92+11 0. 33740. 047 0. 04440. 005 1. 43+0. 26 0. 34340. 076 0. 99940. 001
GT 349431 445+33 0. 476=+0. 035 0. 022+0. 008 2.78%0. 16 0. 142+0. 037 0. 997+£0. 001
GJ 162442 209434 0.322%0. 023 0. 019=0. 007 1. 6340. 15 0. 3520. 086 0. 999+£0. 001
GJ2 176444 238458 0.307%0. 141 0. 018=+0. 006 1. 6140. 79 0. 386+0. 255 0. 999+0. 001
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Fig. 2 The relative abundance of each fungal phylum in different samples
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Fig. 3 The relative abundance of each fungal genus in different samples
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GT: Rhizosphere soil group of the tobacco plants infected with bacterial wilt; GJ: Stem tissue group of the
tobacco plants infected with bacterial wilt; GJ2: Symptomatic-asymptomatic junction stem tissue group; ZT:
Rhizosphere soil group of healthy tobacco plants; ZJ: Stem tissue group of healthy tobacco plants; ZJ2: Stem
tissue group of healthy plants at the equal height with symptomatic-asymptomatic junction stem tissue
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Fig. 4 Venn diagrams of fungal communities in different parts of the healthy tobacco plants and the

tobacco plants infected with bacterial wilt
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T1, T2, T3: JiRARMR PR TEEAEA T1, 02, I3: Jkk R 25FF; T4, 15, J6: Wik S AL ZERFAEA; Ta, Tb, Te: fEARARBR TIEAEA Ta, Tb, Je: flikZE

FEREA; 1d, Je, JE: fbk S5 il 32 S Al 25T 45 R0 RO R AR 25T

T1, T2, T3: Rhizosphere soil of the tobacco plants infected with bacterial wilt; J1, J2, J3: Stem tissue of the tobacco plants infected with bacterial wilt;
J4, J5, J6: Symptomatic-asymptomatic junction stem tissue; Ta, Tb, Tc: Rhizosphere soil of healthy tobacco plants; Ja, Jb, Jc: Stem tissue of healthy
tobacco plants; Jd, Je, Jf: Stem tissue of healthy plants at the same height with symptomatic-asymptomatic junction stem tissue
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Fig. 5 Heat map of the relative abundance of each fungal genus in different samples
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