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Table 1. Geographical origin and number of the fungal isolates recovered from diseased grapevines

in Fars province (Iran) during 2018-2020.

Number of isolates

From each region  Total and percentages (%)

Fungal species Region

Botryosphaeria dothidea Doshman Ziari
Kavar

Cytospora chrysosperma Bavanat

Doshman Ziari

Fomitiporia mediterranea Bavanat

Doshman Ziari

Kavar

Kalmusia variispora Bavanat

Doshman Ziari

Kavar

Zarghan
Macrophomina phaseolina Doshman Ziari

Zarghan
Phaeoacremonium minimum Bavanat

Doshman Ziari

Kavar
Shiraz
Zarghan

Phaeoacremonium parasiticum Bavanat

Doshman Ziari

Kavar
Shiraz
Zarghan

10 15 (9.03%)
9 (5.42%)

21 (12.65%)

33 (19.87%)

12 (7.22%)

47 (28.31%)

29 (17.46%)
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Table 2. Primers used in this study

(9% cpl 98 by 57 4 Sl FIRT -V Jeus

Target Primer

DNA Fungal species Primer sequence (5'—3") Reference
name
ITS Botryosphaeria dothidea ITS1 TCCGTAGGTGAACCTGCGG White et al.
Cytospora chrysosperma 1990
Fomitiporia mediterranea
Kalmusia variispora
Macrophomina phaseolina ~ |TS4 TCCTCCGCTTATTGATATGC
Phaeoacremonium
minimum
Phaeoacremonium
parasiticum
B- Kalmusia variispora Bt2A GGTAACCAAATCGGTGCTGCTTTC Glass and
tubulin  Botryosphaeria dothidea Donaldson
Cytospora chrysosperma Bt2B AACCTCAGTGTAGTGACCCTTGGC 1995
Macrophomina phaseolina
B- Phaeoacremonium T1 AACATGCGTGAGATTGTAAGT O'Donnell
tubulin ' minimum and Cigelnik
Phaeoacremonium 1997
parasiticum Bt2B AACCTCAGTGTAGTGACCCTTGGC Glass and
Donaldson
1995
Actin Phaeoacremonium ACT- ATGTGCAAGGCCGGTTTCGC Carbone and
minimum 512F Kohn 1999
Phaeoacremonium ACT- TACGAGTCCTTCTGGCCCAT
parasiticum 783R
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2- ITS: Internal transcribed spacer rDNA
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Table 3. Isolates sequenced and used for phylogenetic study.

Species Isolate GenBank accession number
ITS Beta-tubulin Actin
Botryosphaeria dothidea EGD312 MZ489519 MZ491788 N.P
EGD313 MZ489520 MZ491789 N.P
EGD314 MZ489521 MZ491790 N.P
EGD315 MZ489522 MZ491791 N.P
Cytospora chrysosperma EGD812 MZ489523 MZ491792 N.P
EGD813 MZ489524 MZ491793 N.P
EGD814 MZ489525 MZ491794 N.P
EGD815 MZ489526 MZ491795 N.P
Fomitiporia mediterranea EGD412 MZ489527 N.P N.P
EGD413 MZ489528 N.P N.P
EGD414 MZ489529 N.P N.P
EGD415 MZ489530 N.P N.P
Kalmusia variispora EGD112 MZ489531 MZ491796 N.P
EGD113 MZ489532 MZz491797 N.P
EGD114 MZ489533 MZ491798 N.P
EGD115 MZ489534 MZ491799 N.P
Macrophomina phaseolina EGD712 MZ489535 MZ491800 N.P
EGD713 MZ489536 MZ491801 N.P
EGD714 MZ489537 MZ491802 N.P
EGD715 MZ489538 MZ491803 N.P
Phaeoacremonium minimum EGD512 MZ489539 MZ491804 MZ491812
EGD513 MZ489540 MZ491805 MZ491813
EGD514 MZ489541 MZ491806 MZ491814
EGD515 MZ489542 MZ491807 MZ491815
Phaeoacremonium parasiticum  EGD612 MZ489543 MZ491808 MZ491816
EGD613 MZ489544 MZ491809 MZz491817
EGD614 MZ489545 MZ491810 MZ491818
EGD615 MZ489546 MZ491811 MZ491819

N.P: Not performed.


http://www.indexfungorum.org/names/NamesRecord.asp?RecordID=183247
http://www.indexfungorum.org/names/NamesRecord.asp?RecordID=183247
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http://www.indexfungorum.org/names/NamesRecord.asp?RecordID=384943
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Figure 1. Symptoms of grapevine trunk diseases observed in Fars province: (A) and (B) stunted
growth, yellowing, branches dieback; (C) and (D) leaf chlorosis and necrosis.
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Figure 2. Internal symptoms of grapevine trunk diseases observed in Fars province: (A) White rot (1);
(B) Central necrosis (2); (C) Co-occurrence of wedge-shape necrosis (3) and black spots (4); (D) and

(E) Co-occurrence of black spots (4) and irregular wood necrosis (5); (F) Co-occurrence of black spots
(4), irregular wood necrosis (5) and black streaking (6).
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Fomitiporia aethiopica GU4T8341

Fomitiporia robusta AF515565
Fomitiporia polymorpha AY 340005
Fomitiporia mediterranea AY 620996
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Figure 3. Phylogenetic relationship of Basidiomycetes isolates derived in this study with confirmed
species from GenBank based on internal transcribed spacers (ITS) in Ascomycete isolates. Bayesian
posterior probabilities are shown next to the branch points.

Guignardia philoprina HM751817, F1824779
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EGD 114

EGD 115
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1
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Botryosphaeria dothidea AY236949, AY236927
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Macrophomina phaseolina KF531825, KF531806
I[EGD 712
EGD 713
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Figure 4. Phylogenetic relationship of Ascomycete isolates derived in this study with confirmed species
from GenBank based on combined ITS and B-tubulin regions. Bayesian posterior probabilities are
shown next to the branch points.
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Figure 5. Pathogenicity test of Botryosphaeria dothidea (A); Cytospora chrysosperma (B); Fomitiporia
mediterranea (C); Kalmusia variispora (D); Macrophomina phaseolina (E); Phaeoacremonium minimum (F);
Phaeoacremonium parasiticum (G) and control (H) using one year old grape seedlings in glasshouse
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Abstract
Background and Objectives
Grapevine trunk diseases are destructive fungal diseases that have considerably increased
in the recent decades worldwide. More than 130 fungal species were associated with
grapevine trunk diseases worldwide; however, the pathogenicity tests have not been
conducted for some fungal species. From 2018 to 2020, grapevines with stunted growth,
yellowing, branch dieback, and discoloration of the wood tissues symptoms were observed
during field observation in the Fars province of Iran. This study aims to isolate, identify
and characterize the fungal agents that cause these diseases using a combination of the
morphological and molecular approaches.
Materials and Methods
Grapevines with stunted growth, yellowing, branch dieback, and discoloration of the wood
tissues symptoms were used for the isolation of fungal strains. Small pieces of infected
wood tissues taken from the margin of symptomatic and approximately healthy parts were
surface sterilized and plated onto potato dextrose agar and malt extract agar media
amended with ampicillin. Fungal colonies were purified using single spore and hyphal tip
methods. Isolates were identified using morphological characteristics as well as
sequencing of different gene regions. The pathogenicity of the isolates was tested in
greenhouse conditions using one-year-old seedlings of grapevine. To complete Koch's
Postulates, fungal agents were re-isolated from inoculated plants and identified.
Results
166 fungal isolates were obtained and identified using the morphological characteristics as
well as sequencing of different gene regions. The isolates were identified as
Botryosphaeria dothidea, Cytospora chrysosperma, Fomitiporia mediterranea, Kalmusia
variispora,  Macrophomina  phaseolina, = Phaeoacremonium  minimum, and
Phaeoacremonium parasiticum. Among the species, P. minimum (28.31%) and C.
chrysosperma (5.42%) had the most and least frequency, respectively. Pathogenicity tests
using one-year-old seedlings in glasshouse showed all tested isolates can cause grapevine
trunk diseases and produced white rot (in F. mediterranea) or wood necrosis (in other
species) on inoculated tissue, developing from the point of inoculation.
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Discussion

This study's results showed that grapevines in Fars province are infected with fungi causing
trunk diseases, which were previously reported from other provinces of Iran and other
countries. According to our knowledge, it is the first report of all species, except P.
minimum and P. parasiticum, causing grapevine trunk diseases in Fars province. More
studies are required to better understand the causal agents of grapevine trunk diseases in
other parts of Iran and introduce chemical or natural components that can reduce the
economic losses caused by grapevine trunk diseases.

Keywords: grape, Vitis vinifera, pathogenicity, phylogeny, sequencing

Associate editor: J. Abdollahzadeh (Ph.D.)

Citation: Safaiefarahani, B., & Rahkhodaei, E. (2022). Identification of fungal causal agents of grapevine
trunk diseases in Fars province. Plant Protection (Scientific Journal of Agriculture), 44(4): 19-35. https://doi.org/
10.22055/ppr.2021.17130




