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Figure 1- Internal symptoms of grapevine trunk diseases observed in Kerman province:
(A)- Black spots, B-Central necrosis, C- Co—occurrence of irregular necrosis and black
spots, D-wood decay and wood discoloration, E-Wedge—shaped necrosis in cross section
(a) and a dark stripe on the wood surface just below the bark (b), F- Black wood

streaking.
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Table 1- Number and frequency of fungi isolated from symptomatic tissues showing of

diseased grapevines in Kerman province.
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Figure 2- A 750 bp amplified fragment from beta tubulin gene of Phaeoacremonium
isolates using T1 and Bt2b primers on 1% agarose gel: lanes 1 to 3- Pm. aleophilum

isolates, lanes 4 to 6- Pm. parasiticum isolates, lane 7- negative control, lane 8- DNA

marker (100 bp).
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Figure 3- A 600 bp amplified fragment from ITS region of Botryosphaeria dothidea
isolates using 1TS4 and ITS5 primers on 1% agarose gel: lane 1- DNA marker (100 bp),
lanes 2 and 3- Botryosphaeria dothidea isolates, lane 4- negative control.
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- JX133241| Phaecacremonium aleophilum (KERPALZ2)
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38 EUS5965625.1]| Phaecacremonium globosum
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DQ173108.1| Phaeocacremonium argentinum

100 g DQ173112.1] Phaeocacremonium novae-zealandiae CBS114
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DQ173111.1]| Phaseocacremonium novae-zealandiae CBS110

g9 EU863483.1| Phaecacremonium hungaricum

88 EU863482.1| Phaeocacremonium croatiense

EU596524.1| Phaeocacremonium occidentale
JQ038913.1| Phaeocacremonium mortoniae
100 DQ173109.1] Phaecacremonium mortoniae
100 g FJ517158.1| Phaeocacremonium cinereum
73 FJ517162.1] Phaeocacremonium cinereum
99 FJ517164.1] Phaecacremonium hispanicum
FJ872407.1| Phaeoacremonium inflatipes
—10|:|| GQY03721.1| Phaeocacremonium inflatipes

4 UX133243| Phaeocacremonium parasiticum (KERPR1)}

- 4@ UX133244| Phaeoacremonium parasiticum (KERPR2)
GQ144702.1| Phasoacremonium parasiticum

AF246804.1| Phaeocacremonium parasiticum

HQ605022.1| Phaeocacremonium parasiticum

100 AYS579304.1]| Phaeocacremonium alvesii
AYS579302.1| Phaeoacremonium alvesii

gg g AYS579297.1| Phaeocacremonium australiense

100 AYS579296.1| Phaeocacremonium australiense
AYS579299.1| Phaeocacremonium subulatum

100 8 AYS579298.1| Phaeocacremonium subulatum

as EU128091.1| Phaeoacremonium scolyti STE-U 5956
AYS579292.1| Phaeocacremonium scolyti CBS 112585

100 h AF246801.1| Phasocacremonium rubrigenum
as EU128074.1]| Phaecacremonium grisecrubrum

98 1 EU128075.1| Phaecacremonium griseorubrum

JQ038919.1| Phaeoacremonium sicilianum
JQ706169.1| Wuestneia molokaiensis
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Figure 4- Phylogenetic tree based on the comparison of B-tubulin gene sequences
between the Phaeoacremonium aleophilum and Phaeoacremonium parasiticum isolates
from Iran and the other isolates of Phaeoacremonium species from GenBank using
MEGA 5 software. Wuestneia molokaiensis was used as outgroup.

128

% sl



T,

(1393 C)\:..gls gz AJM c6 OJ‘gé) ‘53‘)}‘.:'5 63}1}&3”@

@Lu

Armengol J, Vicent A, Torné L, Garcia-Figueres F, Garcia-Jimenez J (2001). Fungi
associated with esca and grapevine declines in Spain: a three-year survey.
Phytopathologia Mediterranea 40: 325-329.

Arzanlou M, Moshari S, Khodaie S (2012). Botryosphaeria dothidea associated with
grapevine decline disease in Iran. Australasian Plant Disease Notes 7: 197-200.

Berraf-Tebbal A, Bouznad Z, Santos JM, Coelho MA, Peros JP, Phillips AJL (2012).
Phaeoacremonium species associated with Eutypa dieback and esca of grapevines in
Algeria. Phytopathologia Mediterranea 50: S86-97.

Chicau G, Aboim-inglez M, Cabral S, Cabral JPS (2000). Phaeoacremonium
chlamydosporum and Phaeoacremonium angustius associated with esca and grapevine
decline of Vinho Verde grapevines in northwest Portugal. Phytopathologia
Mediterranea 39: 80-86.

Crous PW, Gams W (2000). Phaeomoniella chlamydospora gen. et comb. nov., a causal
organism of Petri grapevine decline and esca. Phytopathologia Mediterranea 39: 112—
118.

Crous PW, Kang J-C, Braun U (2001). A phylogenetic redefinition of anamorph genera in
Mycosphaerella based on ITS rDNA sequence and morphology. Mycologia 93: 1081
1101.

Del Rio JA, Gonzalez A, Fuster MD, Botia J.M, Gomez P, Frias V, Ortuna A (2001). Tylose
formation and changes in phenolic compounds of grape roots infected with
Phaeomoniella chlamydospora and Phaeoacremonium species. Phytopathologia
Mediterranea 40: S394-S399.

Dupont J, Magnin S, Desari C, Gatiga M (2002). ITS and B- tubulin markers help delineate
Phaeoacremonium species, and the occurrence of Pm. parasiticum in grapevine disease
in Argentina. Mycological Research 106: 1143-1150.

Edwards J, Pascoe L (2004). Occurrence of Phaeomoniella chlamydospora and
Phaeoacremonium aleophilum associated with Petri disease and esca in Australian
grapevines. Australasian Plant Pathology 33: 273-279.

Eskalen A, Latham SR, Gubler WD (2004). Spore release of Phaeomoniella chlamydospora
associated with grapevine cordons in California. Phytopathology 94: S28.

Fischer M (2006). Biodiversity and geographic distribution of Basidiomycetes causing esca-
associated white rot in grapevine: a worldwide perspective. Phytopathologia
Mediterranea 45: S30-S42.

Gatica M, Cesari C, Escoriaza G (2004). Phellinus species inducing hoja de malvon
symptoms on leaves and wood decay on standing grapevine. Phytopathologia
Mediterranea 43: 59-65.

Glass NL, Donaldson GC (1995). Development of primer sets designed for use with the PCR
to amplify conserved genes from filamentous ascomycetes. Applied and Environmental
Microbiology 61: 1323-1330.

Groenewald M, Kang J-C, Crous PW, Gams W (2001). ITS and B-tubulin phylogeny of
Phaeoacremonium and Phaeomoniella species. Mycological Research 105: 651-657.

Karimi MR, Mahmoodi B, Kazemiyan M (2001). First report of esca of grapevine in Iran.
Phytopathologia Mediterranea 40: 481.

Kuntzmann P, Villaum S, Larignon P, Bertsch C (2010). Esca, BDA and eutypiosis: foliar
symptoms, trunk lesions and fungi observed in diseased vinestocks in two vineyards in
Alsace. Vitis 49: 71-76.

Larignon P, Dubos B (2001). The villany of Black dead arm. Wines and Vines 3: 86-89.

129

ER T —



NN,

1393 gﬁ)b&w 9 :‘j.\' -

Larignon P, Fulchie R, Cere L, Dubos B (2001). Observations on black dead arm in French
vineyards. Phytopathologia Mediterranea 40: S336-S342.

Luque J, Martos S, Aroca A, Raposo R, Garcia-Figueres F (2009). Symptoms and fungi
associated with declining mature grapevine plants in northeast Spain. Journal of Plant
Pathology 91: 381-390.

Marchi G, Peduto F, Mugnai L, Di Marco S, Calzarano F, Surico G (2006). Some
observations on the relationship of manifest and hidden esca to rainfall.
Phytopathologia Mediterranea 45: 117-126.

Martin MT, Cobos R, Martin L, Lopez-Enriquez L (2012). Real-Time PCR Detection of
Phaeomoniella chlamydospora and Phaeoacremonium aleophilum. Applied and
Environmental Microbiology 78: 3985-3991.

Michailides TJ (1991). Pathogenicity, distribution, sources of inoculum, and infection courts
of Botryosphaeria dothidea on pistachio. Phytopathology 81: 566-573.

Milholland RD (1991). Muscadine grapes: Some important diseases and their control. Plant
Disease 75: 113-117.

Mohammadi H, Banihashemi Z, Gramaje D, Armengol J (2013). Fungal pathogens associated
with grapevine trunk diseases in Iran. Journal of Agricultural Science and Technology
15: 137-150.

Mostert L, Groenewald JZ, Summerbell RC, Gams W, Crous PW (2006). Taxonomy and
pathology of Togninia (Diaporthales) and its Phaeoacremonium anamorphs. Studies in
Mycology 54: 1-115.

Mugnai L, Graniti A, Surico G (1999). Esca (black measles) and crown wood-streaking: Two
old and elusive diseases of grapevines. Plant Disease 83:404-418.

O’Donnell K, Cigelnik E (1997). Two divergent intragenomic rDNA ITS2 types within a
monophyletic lineage of the fungus Fusarium are nonorthologous. Molecular and
Phylogenetic Evolution 7: 103-116.

Pascoe I, Cottral E (2000). Developments in grapevine trunk diseases research in Australia.
Phytopathologia Mediterranea 39: 68—75.

Phillips AJL (2002). Botryosphaeria species associated with diseases of grapevines in
Portugal. Phytopathologia Mediterranea 41: 3-18.

Phillips AJL (1998). Botryosphaeria dothidea and other fungi associated with excoriose and
dieback of grapevines in Portugal. Journal of Phytopathology 146: 327-332.

Phillips AJL, Alves A, Correia A, Luque J (2005). Two new species of Botryosphaeria with
brown, 1-septate ascospores and Dothiorella anamorphs. Mycologia 97: 513-529.

Rego MC, Oliveira H, Carvalho A, Phillips A (2000). Involvement of Phaeoacremonium spp.
and Cylindrocarpon destructans with grapevine decline in Portugal. Phytopathologia
Mediterranea 39: 76-79.

Sidoti A, Buonocore E, Serges T, Mugnai L (2000). Decline of young grapevines associated
with  Phaeoacremonium chlamydosporum in Sicily (ltaly). Phytopathologia
Mediterranea 39: 87-91.

Smith H, Kemp GHJ, Wingfield MJ (1994). Canker and die-back of Eucalyptus in South
Africa caused by Botryosphaeria dothidea. Plant Pathology 43: 1031-1034.

Sun P-L, Ju Y-M (2011). Onychomycosis caused by Phaeoacremonium parasiticum: first
case report. Mycoses 54: 172-174.

Surico G, Marchi G, Ferrandino FJ, Braccini P, Mugnai L (2000). Analysis of the spatial
spread of esca in some Tuscan vineyards (ltaly). Phytopathologia Mediterranea 39:
211-224.

130

% sl



T,

(1393 C)\:..gls gz AJM c6 OJ‘gé) ‘53‘)}‘.:'5 63}1}&3”@

Surico G, Mugnai L, Marchi G (2006). Older and more recent observations on esca: a critical
overview. Phytopathologia Mediterranea 45: S68-S86.

Tamura K, Peterson D, Peterson N, Stecher G, Nei M, Kumar S (2011). MEGAJ5: Molecular
Evolutionary Genetics Analysis using Maximum Likelihood, Evolutionary Distance,
and Maximum Parsimony Methods. Molecular Biology and Evolution 28: 2731-2739.

Urbez-Torres JR, Leavitt GM, Guerrero JC, Guevara J, Striegler K, Allen A, Gubler WD
(2007). Identification of fungal pathogens associated with grapevine cankers in the main
grape-growing areas of the United States and Mexico. Phytopathologia Mediterranea
46: 109-110.

Van Niekerk JM, Fourie PH, Halleen F, Crous PW (2006). Botryosphaeria spp. as grapevine
trunk disease pathogens Phytopathologia Mediterranea 45: S43-S54.

Van Niekerk JM, Bester W, Halleen F, Crous PW, Fourie PH (2011). The distribution and
symptomatology of grapevine trunk diseas pathogens are influenced by climate.
Phytopathologia Mediterranea 50: S98-S111.

Van Niekerk JM, Crous PW, Groenewald JZ, Fourie PH, Halleen F (2004). DNA phylogeny,
morphology and pathogenicity of Botryosphaeria species on grapevines. Mycologia 96:
781-798.

White TJ, Bruns T, Lee S, Taylor J (1990). Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics. In: Innis MA, Gelfand DH, Sninsky JH, White
TJ (eds.), PCR Protocols. A Guide to Methods and Applications. San Diego, California:
Academic Press pp. 315-322.

131

ER T —



NN,

1393 gﬁ)b&w 9 :‘j.\' -

Fungal flora associated with internal symptoms of grapevine decline in Kerman
province

Arabnezhad M. !, Mohammadi H. *2, Massumi H. 2, Farahmand H. 4

1 M.Sc. student, Department of Plant Protection, College of Agriculture, Shahid Bahonar University of
Kerman, Kerman, Iran.

2 Assistant professor, Department of Plant Protection, College of Agriculture, Shahid Bahonar
University of Kerman, Kerman, Iran.

% Professor, Department of Plant Protection, College of Agriculture, Shahid Bahonar University of
Kerman, Kerman, Iran.

* Assistant professor, Department of Horticulture, College of Agriculture, Shahid Bahonar University
of Kerman, Kerman, Iran.

Abstract

To study of fungi and symptoms associated with vine trunk diseases, various vineyards
in Kerman province were inspected during spring and summer of 2012. Samples showing
decline symptoms were collected from trunk and branches of vines. Fungal isolation from
affected tissues were done on malt extract agar medium (MEA) supplemented with 1 g I'*
streptomycin sulphate (MEAS). A total of 476 fungal isolates from diseased grapevines were
obtained. Fungal isolates were identified based on their morphological and molecular
characteristics. Morphological identifications of Phaeoacremonium spp. were confirmed by
sequence analysis of partial B-tubulin gene (BT) sequences amplification using primers T1
and Bt2b. Botryosphaeria isolates were also confirmed by amplification and sequence of the
internal transcribed spacer (ITS) region using the primers ITS4 and ITS5. The most common
fungi isolated from vineyards were Phaeoacremonium aleophilum and Phaeomoniella
chlamydospora with 103 and 30 isolates, respectively. This is the first report of molecular
identification of Pm. aleophilum, Pa. chlamydospora, Pm. parasiticum and Botryosphaeria
dothidea associated with different internal symptoms of vine decline in Kerman province.
Key words: Beta tubulin, ITS, Vitis vinifera.
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