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Identification of some endophytic fungi from pomegranate trees with/ without aril
paleness disorder symptoms in South Khorasan province
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Abstract:
Short Report

Pomegranate (Punica granatum L.) is a significant horticultural crop in the South Khorasan
province of Iran, and the quality of its fruit has been adversely impacted by aril paleness dis-
order over the past twenty years. In survey of endophytic fungi during 2015-2016 associated
with pomegranate trees (cv. Shishe Kap) with/ without aril paleness symptoms, 74 isolates
were recovered. Based on morphological studies of all strains and ITS rDNA sequence anal-
ysis of selected strains, 19 species were identified. Colonization and frequency rates of endo-
phytic fungi were calculated according to Kumar & Hyde (2004) (Kumar & Hyde, 2004).
Alternaria sp. 1, Alternaria sp. 2, Endoconidioma populi, Mucor griseocyanus, Penicillium
sp. 2, Penicillium sp.3, and Phoma sp. were identified from pomegranate trees having aril
paleness disorder. However, Alternaria tenuissima, Aspergillus flavus, A. nidulans, A.
ochraceus, A. parasiticus, A. terreus, Cladosporium sp.1, Cladosporium sp. 2, Cladosporium
sp. 3, and Penicillium sp. 1 were isolated from pomegranate trees lacking aril paleness disorder
symptoms. Aspergillus niger, the most predominant fungus (28%), was isolated from all plant
tissues of pomegranate trees with/ without aril paleness symptoms. Mucor griseocyanus was
only isolated from fruits, Alternaria tenuissima, Endoconidioma populi, Phoma sp. and
Trichoderma longibrachiatum from leaves and Aspergillus ochraceus, Aspergillus terreus,
Cladosporium spp., Penicillium spp. and Quambalaria cyanescens from flowers of pomegran-
ate trees (Table 1 & 2), therefore, this study indicates the possible tissue-specificity of some
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species. Although, the accurate identification of some species needs to further sequencing of
more genes. This is the first report of Mucor griseocyanus in Iran. The M 20 isolate,assigned
to species Mucor griseocyanus, completely covered the Petri dish after 4 to 5 days on PDA
medium at 25°C. It was initially white and then pale grey. The long and short branched spo-
rangiophores were up to 12 pum in diameter, the columella was ovoid in larger sporangia and
spherical in smaller sporangia. Sporangiospores were seen in different shapes and sizes but
mostly elliptical and their diameter reached (7.37+£1.86x4.62+1.28) um. The morphological
characteristics of this isolate are consistent with the description provided by (Schipper, 1976).
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Tablel. Colonization and Frequency rates of endophytic fungi isolated from pomegranate trees in South Khorasan province

GenBank accession number Colonization (%) Frequency Trees with/ without aril paleness disorder symp-

Species name ITS(rDNA) (%) toms
Fruit Leaf Twig Flower

Alternaria sp.1 PV942322 - - - 1 2.7 With aril paleness
Alternaria sp.2 PV945820 - - - 2 2.7 With aril paleness disorder symptoms
Alternaria tenuissima PV942544 - 2 - - 1.35 Without aril paleness disorder symptoms
Aspergillus flavus - 5 7 2.7 4 Without aril paleness disorder symptoms
Aspergillus nidulans 4 - - 6 4.05 Without aril paleness disorder symptoms
Aspergillus niger 5 6 5 11 28 With / without aril paleness disorder symptoms
Aspergillus ochraceus - - - 1.98 2 Without aril paleness disorder symptoms
Aspergillus parasiticus - 1 - 3 4 Without aril paleness disorder symptoms
Aspergillus terreus - - - 2.85 2.8 Without aril paleness disorder symptoms
Cladosporium sp.1 PV945780 - - - 2 2.7 Without aril paleness disorder symptoms
Cladosporium sp.2 PV945781 - - - 1 1.35 Without aril paleness disorder symptoms
Cladosporium sp.3 PV945782 - - - 2 2.7 Without aril paleness disorder symptoms
Endoconidioma populi P\V945887 - 6.6 - - 5.4 With aril paleness disorder symptoms
Mucor griseocyanus PV945892 ° - - - 2.7 With aril paleness disorder symptoms
Penicillium sp.1 - - - 2 2.7 Without aril paleness disorder symptoms
Penicillium sp.2 - - - 2 2.7 With aril paleness disorder symptoms
Penicillium sp.3 - - - 9.5 135 With aril paleness disorder symptoms
Phoma sp. PV948957 - 1.88 - - 1.35 With aril paleness disorder symptoms
Quambalaria cyanescens KX377510 - - 6.4 6.75 Without aril paleness disorder symptoms
Trichoderma longibrachiatum KY620213 - 1.88 - - 1.35 With aril paleness disorder symptoms
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Table 2. Comparisons of Colonization percentage by Endophytic fungi in pomegranate tissues
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