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Fig. 1. Stem-end russeting on red delicious and golden delicious cultivars (A); Aureobasidium pullulans colony
(B); Pathogenicity of Aureobasidium pullulans (C); Conidia (400 X) (D); Conidiogenous cell and conidium
(400X) (E)
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First report of stem-end russeting in apple fruits caused by the yeast-
like fungus of Aureobasidium sp. in Iran

A. Heidarian, M.R. Nematollahi, and H. Almasi'

(Received: 24.12.2019; Accepted: 2.2.2020)

Stem-end russeting has recently been widespread on golden delicious and red delicious apple fruits in
Semirom, Isfahan province, Iran. In this disorder, a tan colored, corky tissue is appeared on the skin of the
fruit surface in the stem-end cavity, approximately 30 days after full blooming stage simultaneously with the
rapid growth of epidermal cells in fruits and continued until the fruits are fully grown (Fig. 1-A).

In fact, fruit russeting is the formation of crock cells on the fruit surface (Meador & Taylor, 1987),
reducing fresh-market value of the fruits (Gildemacher et al., 2006). Yeast-like fungi of Aureobasidium
pullulans and Rhodotorula glutinis and some unknown yeasts are listed as russet-producing microorganisms
on apple and pear fruits (Xenopopoulos & Millar, 1977; Matteson Heidenreich, 1997; Goffinet, et al., 2002).

To determine the cause of the disorder, 30 samples having similar symptoms, from three major cultivation
areas of Semirom with approximately different climates, were taken to the laboratory during the growing
season. Isolation and preparation of single clones was conducted using a method described by Gildemacher
et al. (2004) with some modifications as follows.

The infected parts of the fruit were initially rinsed for 10 minutes under tap water. The samples were then
rinsed with sterile distilled water and kept under laminar hood to dry completely. Thin slices of skin with a
little bit of fruit flesh were removed from the infected margins with a sterile scalpel, and placed into a
Erlenmeyer flask containing 100 ml sterile distilled water and 3% glucose for 24-36 hours on the shaker.
One ml of the prepared suspension was serially diluted three times with nine ml of sterile distilled water. To
obtain single clones, one ml of the last dilution was poured onto yeast extract + agar + peptone + penicillin +
glucose medium and incubated at 23 °C for 48-72 hours. No color difference was observed between colonies
on the medium. All were creamy white and yeast like (Fig. 1-B).

For pathogenicity test, conidial suspensions were initially prepared in sterile distilled water at approximate
concentration of 10' spores/ml using the single-spore colonies of each isolate. One ml of the each
suspension was poured onto stem-end cavity of the scraped and non-scraped fruits (three cm in diameter).
Untreated non-inoculated fruits and the fruits treated only with sterile distilled water were served as controls.
Fruits were kept in humid environment for 40 days. All fruits inoculated with spore suspensions showed
symptoms similar to those observed in orchard (Fig. 1-C), whereas, in other fruits no symptoms were
observed. The fungal isolates were recovered from infected fruits.

For microscopic identification, a thin layer of skin having symptom was removed using adhesive tape and
adhered onto a slide containing fushin acid. Structure and pattern of hyphae bifurcations and conidia size
were examined at 400X magnifications. The hyphae were transparent, with transverse walls and 2—-10 pm
thick. The single-celled conidia were transparent, smooth, and elliptical and varied in shape and size. Their
size was 4.3-6 x 7.8-14 um, similar to Zalar et al. (2008). The two-celled conidia were translucent to dark
brown and their size was 6-10 x 15-24 um. Xenopopoulos & Millar (1977) found that the fungus could
produce pycnidium on the needles sterile of oak. In the present study, all the colonies were produced
pycnidia onto yeast extract + agar + peptone + penicillin + glucose medium, after 30 days in the refrigerator
having 6°C. Based on morphological characteristics of colonies, hyphae and conidia with literatures
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(Matteson Heidenreich, 1997; Goffinet,, et al., 2002; Zalar, et al., 2008), the yeast-like fungus of,
Aureobasidium pullulans (De Bary) G. Arnaud (Fig. 1-D-E-F), was determined as the likely causative agent
of the stem-end russeting on golden delicious and red delicious fruits.

Keywords: russeting, yeast-like fungus, delicious, stem-end.
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