
Plant Pathol. J.  26(2) : 185-188 (2010)
The Plant Pathology Journal

©The Korean Society of Plant Pathology

Isolation and Morphological Characterization of Monilinia sp. KV-27 Associated 
with Apple Anthracnose of Fuji Apples in Korea

Vivek K. Bajpai1, Jung In Yoon1, Seak Won Choi2 and Sun Chul Kang1
*

1Department of Biotechnology, Daegu University, Kyoungsan  712-714, Korea
2B & L Agro Co. Ltd., Andong, Kyoungbook 760-300, Korea

(Received on September 21, 2009; Accepted on October 18, 2009)

This study was undertaken to isolate and to identify a
fungal pathogen Monilinia sp. KV-27 associated with
apple anthracnose. Rotted Fuji apples were used for the
isolation of the fungus. The infected tissues were steriliz-
ed with 70% ethanol, washed with sterilized distilled
water and were transferred to 50 ml containing potato
dextrose broth (PDB) flasks. The peripheral hyphae of
the fungal colony which developed from the infected
tissues were isolated on to potato dextrose agar (PDA).
On PDA plates the fungus grew well at 25oC and
occupied more than half of a 9 cm petri dish within 5
days. The fungal cultures on PDA were used for mor-
phological observation and identification of the fungus.
Conidiophores were produced on the gray to whitish
sporodochial structures scattered on PDA plates. These
conidiophores gave rise to chains of conidia, which were
branched and easily detached in water. These structures
were dark brown to black and consisted of hyphal
masses. Conidia produced on PDA plates were hyline or
light colored, lemon shaped or ellipsoidal (10-13×8.5-11
μm) in size.
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Apple anthracnose is an important disease hampering the

quality and texture of apple fruits worldwide. This disease

is caused by Monilinia spp., which can not be distinguished

solely by symptoms and signs on infected tissues. Their

identification is based on morphological characters. They

are comprised of living filaments known as hyphae, or

collectively as mycelium. They reproduce by spores which

may be sexual or asexual. Fungi are major causes of plant

disease, accounting for perhaps 70% of all the major crop

diseases (IAPSC, 1985). Some of these fungal plant patho-

gens are termed biotrophic because they establish an intri-

cate feeding relationship with living host cells. Others are

termed necrotrophic, because they invade the plant tissues

aggressively, killing the host cells to obtain nutrients

(Deacon, 1997). 

The apple is the pomaceous fruit of the apple tree, species

Malus domestica in the rose family Rosaceae which has

potential nutritive and therapeutic values. Research sug-

gests that apples may reduce the risk of colon cancer, pro-

state cancer and lung cancer (NRCR, 2008). Compared to

many other fruits and vegetables, apples contain relatively

low amounts of Vitamin C as well as several other anti-

oxidant compounds (Boyer and Liu, 2004). The fiber

content, while less than in most other fruits, helps regulate

bowel movements and may thus reduce the risk of colon

cancer. They may also help with heart disease, weight loss,

and controlling cholesterol, as they do not have any chole-

sterol, have fiber, which reduces cholesterol by preventing

re-absorption, and are bulky for their caloric content like

most fruits and vegetables (AKYFH, 2008; Sharma, 2005).

There is evidence that in vitro apples possess phenolic

compounds which may be cancer-protective and demon-

strate antioxidant activity (Lee, 2004). The predominant

phenolic phytochemicals in apples are quercetin, epicate-

chin, and procyanidin B2 (Lee, 2003). 

Monilinia establishes infections in apple orchards, typi-

cally through wounds caused by insects or mechanically.

Monilinia spp. are distributed and propagated in Asia,

Europe, USA, Africa and South America. The most de-

structive symptom caused is apple anthracnose. Anthrac-

nose first manifests as a small superficial, brown, circular

spot on the fruit, which gradually expands. As the lesion

expands, conidiophores rupture the fruit epidermis, forming

small tufts. The conidiophores often form concentric rings,

which radiate outwards from the initial point of infection.

Soft ripe fruit, under moist conditions, with become entirely

covered by conidial tufts or vegetative mycelium. Under

dryer conditions, or on unripe fruits, mycelium is not pre-

sent and conidial tufts are rare. Eventually affected fruits

become mummified, after the whole fruit has discoloured

and dehydrated. The spread of the disease to adjacent fruit

occurs often, resulting in adhered clusters of mummified

fruit which can persist between seasons (Byrde and Willets,

1977).

Notes
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 In this study, we isolated and morphologically identified

a fungal pathogen of Monilinia sp. KV-27 associated with

apple anthracnose.

Isolation of fungal isolate. In this study, the rotted Fuji

apples were collected from the local area of Munkyung,

Kyoungbook, Republic of Korea. Isolates of anthracnose

fungi were originally obtained either by direct transfer of

conidia with a sterile needle from infected host tissues onto

fresh potato dextrose agar (PDA) plates or by transferring

infected host tissue samples into fresh 50 ml containing

potato broth (PDB) flasks after surface sterilization with

70% ethanol for 1 min and by washing with sterilized

distilled water. The plates with conidia or infected host

tissue segments were incubated at 25oC in darkness for 7-9

days, and hyphal tips from developing colonies, which

were in most cases producing conidia of Monilinia type,

were transferred to fresh PDA slants for storage and sub-

sequent study. The culture was deposited with an accession

number in the culture collection of the Laboratory of

Genetic Engineering, Department of Biotechnology, Daegu

University, Republic of Korea. Prior to use, fungus was

grown on fresh PDA plates at 25oC in the dark, and small

agar pieces (1-2 mm diameter) with mycelia were cut from

the edge of the advancing colonies for inocula. 

Morphology. The germination and the growth of fungus

were maintained on potato dextrose agar (PDA) medium.

Colony colors of the fungal isolates were described from

isolates incubated at 25oC in dark. Morphological obser-

vations were made from structures mounted in lacto-

phenol. The conidial measurements were derived from

observations at 400x magnification (Nikon, Alphaphot-2/

YS2, China). 

Isolation and morphological characterization. Exact

identification of apple anthracnose pathogens (Monilinia

spp.) of fruit trees should be based on laboratory studies as

well as field observations of disease epidemiology and

symptomatology (Ogawa et al, 1995; Van Leeuwen and

Kesteren, 1998; Wormald, 1920). These studies are necess-

ary because the fungal organs we usually find on diseased

plants tissues in the field are almost always the anamorphs

or conidia of the Monilinia type, which are morphologically

simple and similar to each other for different species. 

The fungus isolated here in this study from the rotted Fuji

apples of Munkyung area of Kyounbook, Republic of

Korea (Fig. 1), was identified to be Monilinia sp. KV-27

Fig. 1. Apple anthracnose of Fuji apples collected from the local area of Munkyung City, Kyoungbook, Republic of Korea.

Fig. 2. Colonies of the isolate of Monilinia sp. KV-27 (front and reverse, A and B, respectively) isolated from the rotted Fuji apples.
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through comparing its morphology with the documented

description based on its microscopic features (Harada et al.,

2004; Visarathanonth et al., 1988). As shown in Fig. 2, the

colony of Monilinia sp. KV-27 grew well on fresh PDA

medium and maximum mycelial growth was observed at

25oC with entire colony margin, filling the whole plate

surface in 7 days. The colony was fluffy, grayish white,

sporulating well and grayish yellow in reverse. The results

of this study strongly support the identity of the fungal

isolate as Monolinia sp. KV-27 and were identical to the

findings of others as evident by mycelial growth and colony

appearance (Harada et al., 2004; Visarathanonth et al.,

1988). Aerial mycelium of Monolinia spp. at first sparse,

later developing concentric zones of dense mycelium and

light buff sporogenous tissue, the zonation intensified by

diurnal illumination; small discoid sclerotia or irregular

stromatal flakes or crusts sometimes develop on agar surface

or within the medium, but in many isolates only darkening

of the mycelium with age occurs (Byrde and Willetts, 1977;

Hasmi et al., 1972). Primary hyphae at advancing edge of

colony are thin-walled with one or more branches initiated

before the first septum with dense and granular contents.

Secondary and subsequent branch hyphae are often much

narrower than primary hyphae. In lactophenol mounts some

shrinkage of cell contents occurs and the septal pore can be

seen clearly, particularly in cotton blue stain (Hasmi et al.,

1972; Penrose et al., 1976). 

As shown in Fig. 3, on fresh PDA, the conidia of

Monilinia sp. KV-27 were blastic and formed in chains with

the youngest spore at the distal end, or occasionally arthric,

ellipsoid, ovoid or limoniform often with truncate ends,

thin-walled, hyaline (buff-coloured in mass) which is the

unique feature of genus Monilinia (Fig. 3). In tap water

conidia dispersed and formed a single unbranched germ

tube. Several researchers have been reported these conidial

characteristics of Monilinia spp. as also evident by the

findings of Visarathanonth et al., (1988). 

Identification of apple anthracnose fungi which cause

severe losses to pome and stone fruits including Fuji apple

fruits would be an addition to plant pathology to understand

the disease range of such pathogens in pre- and post-harvest

technology. Thus, based on the aforementioned morpho-

logical as well as phytopathological characteristics, the

isolated fungus was characterized as Monilinia sp. KV-27

However, the importance of rotted damage on Fuji apple

fruits caused by Monilinia sp. KV-27 to be evaluated.
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