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Abstract: There is an interaction between the root fungal community and the plant disease. In order to un-
cover the interaction between the pine wilt disease and fungal community in the root of pine tree,we inves-
tigated the activity of root tips,the colonization rates of ectomycorrhizal fungi(tECMF) and dark septate en-
dophytes(DSE) ,and analyzed the root fungal community structures and diversities of Pinus tabuli formis
in the pine wilt disease damaged and undamaged areas through the isolation and identification of culturable
fungi. The results showed that:(1)Not only the ratio of active root tips and ectomycorrhizal tips,but also
the colonization rate of ECMF were significantly higher in pine wilt disease undamaged area than those in

damaged area( P<C0. 05) ,while the colonization rate of DSE and the density of microsclerotium were lower
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than damaged area. The colonization rates of ECMF were significantly higher(P<C0. 05) than those of DSE
in both of the two sample areas. (2)Based on the morphological and molecular characteristics of 131 iso-
lates,they were finally identified as 23 species,in which,the dominant fungi were DSE, especially Phialo-
cephala fortinii and Cryptosporiopsisericae. (3) The two sample areas only shared 5 species,exhibited ob-
vious difference in root fungal community structure and diversity. (4)In the pine wilt disease undamaged
area,the richness(17) and Shannon-Wiener biodiversity index(2. 012 0) of root fungal community,as well
as the relative abundance of ECMF(8%) were higher than those in damaged area(11,1.197 9 and 1. 6%,
respectively) , but the relative abundance of DSE(70%) was lower than that in damaged area(82.7%). A-
bove all,it is suggested that the outbreak of pine wilt disease affected the root activity,ectomycorrhizal de-
velopment, colonization of ECMF and DSE,as well as the fungal community structure and diversity. This is
the first report about the relationship between DSE and pine wilt disease. Further research is required to
make clear the influence of these isolates on the resistance of pine tree against pine wilt disease.
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Fig. 1 Ratios of active and ectomycorrhizal root
tips of P. tabuli formis in pine wilt disease
damaged and undamaged areas
Different letters above the bars indicate

significant difference at 0. 05 level
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Table 1 Colonization of ECMF and DSE at P. tabuli formis

roots in pine wilt disease damaged and undamaged areas

ECMF fH DSk
e Colonfration gk WHEHIECH /om)
Sample area rateof O >
ECMF/ % Colonization Density of
v rate/ % microsclerotium
AR K 66,4014, 26a 13.65+3.93a  1.091 1£0.204 8a
Undamaged area
B 53.64+3.65b 36.124+3.37b 2,322 240.602 6a

Damaged area

W RNATERTHE L 7 — R 7 B %R 18 0. 05 KF I
ERBE.
Note: The figures are the means= standard deviation, Different letters in-

dicate significant differences at 0. 05 level.
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Fig. 2 Morphological characteristics of five spore formed fungi isolated from P. tabuli formis roots in pine wilt
disease damaged and undamaged areas(PDA,14 d at 25 ‘C)
A,B.X2;C,D. X8;E,F. X10;G, H. X19;1,]J. X20; Arrows showing spores
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Fig. 3 The results of ITS PCR products of some strains
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5. Exophiala salmonis
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Table 2 Fungal community composition and diversity at the roots of P.tabuliformis

in pine wilt disease damaged and undamaged areas

# &4 X Undamaged area K4 X Damaged area

%I:ril%;@ Taxﬁﬁ%gmus ?iéytg!e B bR A *HN#E‘F *}H‘é& *Hﬁ#&;
No. of Relative No. of Relative
isolates abundance/ % isolates abundance/ %

X1 Phialophora mustea DSE 1 2.0 — -
X2 Exophiala salmonis DSE 1 2.0 — -
X3 Paraphoma chrysanthemicola DSE 1 2.0 - -
X4 Phialocephala fortinii DSE 24 48.0 55 67.9
X5 Cadophora finlandia DSE - - 1 1.2
X6 Cadophora luteo-olivacea J#§ HE i Saprophyte 1 2.0 - -
X7 Cryptosporiopsis ericae DSE 6 12.0 11 13.6
X8 Oidiodendron maius DSE 1 2.0 - -
X9 Oidiodendron flavum 4 1 Endophyte 3 6.1 2 2.5
X10 Trichocladium opacum DSE 1 2.0 - -
X11 Lycoperdon perlatum ECMF 3 6.0 1 1.2
X12 Ceriporia lacerata ECMF 1 2.0 — -
X13 Phoma herbarum 9 IR T Pathogen 2 4.0 1 1.2
X14 Phoma medicaginis 95 IR T Pathogen — — 1 1.2
X15 Lophiostoma cf. cynaroidis 34 T Mycobiont — — 6 7.4
X16 Phaeosphaeria fuckelii N4 14 Endophyte — — 1 1.2
X17 Myxotrichum stipitatum N4 1% Endophyte 1 2.0 — —
X18 Berkleasmium sp. N4 # Endophyte 1 2.0 — —
X19 Helotiales sp. REF050 N4 H# Endophyte — — 1 1.2
X20 Ascomycota sp. GPO_LL_03_DI0 1 2.0 - -
X21 Ascomycota 1 2.0 — -
X22 Ascomycota 1 2.0 — -
X23 Ascomycota - - 1 1.2

it Total 50 100 81 100
B E 0,

Note: — means zero.
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0.05
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] Diaporthe eres(JF907984.1)

100 Exosporium stylobatum(JQ044428.1)
X21
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B4 MZEE R RA X AR R A KRR S ERW N REREFW

O3 3 1 BT FROR Bootstrap BiiE P E T 1 000 YCEE %045 5 Y AT AR BE CBLI /R 5000 DAL BB 5 b R R AL IR B

Fig. 4 Phylogenetic tree of the fungi isolated from the roots of P. tabuliformis

in pine wilt disease damaged and undamaged areas

The numbers on the branches represent the reliability percent of bootstrap values based on 1 000 replications

(only showing values above 50%) ;Scaleplate represents the evolution distance of these fungi
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