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Table 1. Taxonomical assignment of identified fungal isolates.

Isolates Scientific name Accession Grapevine Isolated Infected/healthy

No. cultivar tissue tissue
GZ36 Daldinia sp. OM760878 Keshmeshi Stem Infected
GZ37 Alternaria sp. OM760879 White seedless Keshmeshi Trunk Healthy
GZ52 Macrophomina phaseolinia OM760880 White seedless Keshmeshi Root Healthy
GZ54 Chaetomium sp. OM760881 White seedless Keshmeshi Root Healthy
GZ57 Stromatinia narcissi OM760882 Red seedless Keshmeshi Root Healthy
GZ58 Allocanariomyces tritici OM760883 Red seedless Keshmeshi Root Healthy
GZ60 Fusarium sp. OM760884 Keshmeshi Root Healthy
GZ64 Aaosphaeria arxii OM760885 White seedless Keshmeshi Root Healthy
GZ65 Phaeoacremonium minimum OM760886 White seedless Keshmeshi Root Healthy
GZ74 Fusarium oxysporum OM760887 Maraghe Keshmeshi Root Healthy
Gz81 Daldinia loculata OM760888 White seedless Keshmeshi Stem Infected
GZ83 Clonostachys rosea OM760889 Red seedless Keshmeshi Stem Healthy
GZ96 Alternaria malorum OM760890 White seedless Keshmeshi Trunk Infected

GZ=Grapevine zanjan

PO DeOCQgO OB D> OO
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Alternaria malorum
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Aosphaeria arxii

Chaetomium sp.

Clonostackys rosea

Daldinia loculata

Daldinia sp.

Fusarium oxysporum

Fusarium sp.

Macrophomina phaseolina

P
z

Stromatinia narcissi

() U)ol 0k 0315 OLis Olos; Ol 48 535 30 JIs5 (Slow ol job 5 b sl Glaaslur 251,

Ol Okl 53 50 Jlg5 ($okews ol e 5 Cud sl laaslie 2571, - IS
Fig. 1. Distribution of endophytic and grape trunk diseases associated fungal isolates in Zanjan province.
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fungal isolates inferred from Fig. 2. Phylogenetic tree of grapevine endophytic and trunk diseases associated

partial sequence data of the ITS region. Bootstrap values are shown based on 1000 replications of Neighbor—
joining analysis on branches
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Fig 3. Foliar symptoms of one—year grape seedling after inoculation (a, e, i and m) and internal canker (b—d, f-h,
j—1 and n—p) of Allocanariomyces tritici, Clonostachys rosea, Fusarium oxysporum and control, respectively.

Lyl ,5 5 Fusarium sp. 5 C. chrysosperma Sl slaz,l ade 5o ()6 laallr (2 bus CJlé —YJsur

ST

Table 2. Antifungal activity of grapevine fungi isolates against Cytospora chrysosperma and Fusarium sp. in
vitro.

Isolates Species Tissue Cytospora chrysosperma  Fusarium sp.
GZ74 Fusarium oxysporum (OM760887) Healthy ++++ +++
GZ65 Phaeoacremonium minimum Healthy ++++ +++

(OM760886)
Gz81 Daldinia loculata (OM760888) Infected ++++ +
GZ96 Alternaria malorum (OM760890) Infected +++ ++
GZ83 Clonostachys rosea (OM760889) Healthy +++ +
GZ36 Daldinia sp. (OM760878) Infected ++++ -
GzZ57 Stromatinia narcissi (OM760882) Healthy - +++
GZ64 Aosphaeria arxii (OM760885) Healthy +++ -
GZ54 Chaetomium sp. (OM760881) Healthy - +++
GZ37 Alternaria sp. (OM760879) Healthy - +

—: no growth inhibition, +: 10-24.9%, ++: 25-49.4%, +++: 50-74.9%, ++++: 75-100%.
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Abstract

Endophytic and grapevine trunk diseases associated fungi were isolated from Zanjan province and their
inhibitory effect on 2 grapevine fungal pathogens Cytospora chrysosperma and Fusarium sp. was investigated.
A total of 95 fungal isolates were isolated, of which 63/54% were from healthy and 36.45% were from diseased
tissues. Using strong disinfection steps, probability of isolation of saprophytic fungi was decreased to minimum;
So, the fungi isolated from healthy and infected tissues considered as endophytes and grapevine trunk diseases
associated fungi, respectively. Preliminary molecular identification of 13 representative isolates in terms of
morphological characteristics was performed using nucleotide sequencing of ITS-rDNA region was done and 10
genera were identified. The taxa of Alternaria malorum, Alternaria sp., Allocanariomyces tritici, Aaosphaeria
arxii, Clonostachys rosea, Chaetomium sp., Daldinia loculata, Daldinia sp., Fusarium oxysporum, Fusarium sp.,
Macrophomina phaseolina, Phaeoacremonium minimum and Stromatinia narciss were identified. Pathogenicity
of A. tritici, C. rosea and F. oxysporum was confirmed. Antagonistic activity of 13 fungal isolates against
pathogenic fungi of grapevine trunk diseases (GTDs) including C. chrysosperma and Fusarium sp. using dual—
culture method showed that species of F. oxysporum, P. minimum and C. rosea had the greatest potential as
biocontrol agents. In this study, two species of A. arxii and S. narcissi were isolated from healthy grape tissue
and to the best of our knowledge; are reported for the first time as endophytic fungi of grapevine trees in the
world. D. loculata was isolated from infected tissues of grape trunk and is reported for the first time as a fungi
associated with grapevine trunk diseases from the world. Moreover, the pathogenicity of A. tritici and F.
oxysporum, was proved in green house condition and are reported for the first time as grapevine pathogens from
the world.
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