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INTRODUCTION

“Anna” apple cultivar (Malus domestica Borkh) is a relatively new
crop grown in Egypt during fifteen years ago. The cultivated area of such
cultivar has been increased rapidly due to its low chilling requirements
needed for growth and yield in Egypt and many subtropical countries
(Zayan & Morsy, 1989 and Lurie &Klien, 1992). This cultivaris a
summer crop and has a high productivity and regular bearing (Reid and

Olmo, 1972).

However, depending upon varieties, apple fruits have maximum
storage lives from about 2-12 months or longer (Sommer, 1982; Sams et
al., 1993). Anna cv. has short life storage period, therefore, the present
work aimed to prolong the shelf life of such crop during storage by
improving its physiological properties as well as studying the control of

post-harvest diseases by biocontrol agents.
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REVIEW OF LITERATURE

Apple fruits are subject to infection with many postharvest
pathogens i.e. Alternaria spp., Glomerella cingulata, Botryosphaeria sp.,
Penicillium expansum, Monilinia spp., Trichothecium roseum, Nectria
galligena, Pezicula alba, Pezicula malicorticis, Botrylis cinerea, Mucor
piriformis, Rhizopus stolonifer, Venturia inaeqalis, Fusarium spp.,
Aspergillus  niger and  Phialophora malorum. (Snowdon, 1990);
Penicillium  verrucosum (Penrose and Davis, 1978); Stemphylium
hotryosum (Babovic et al, 1979); Gloeosporium perenans and (5. album,
Phylostica mali and Cladosporium herbarum (Eiche, 1979), causing

various degrees of losses during storage and marketing.

Cappellini et al (1987) found 12 parasitic diseases, 11
physiological disorders and 9 types of injury on apple fruits during 1972-
1984. Unidentified decays and blue mould caused by Penicillium
expansum accounted for 90% of the parasitic diseases. Scald, bitter bit and

internal breakdown recorded 75% of the physiological disorders.

Biological control of postharvest plant diseases have been
investigated by many scientists during the last two decades (Baker &

Cook, 1982 and Cook & Baker, 1983).

Promising postharvest biocontrol agents had been identified, and
significant efforts were being made to develop them for commercial use.
Pioneering work by Tronsmo and Raa (1977) investigated the use of the
filamentous fungus 7richoderma pseudokoningii Rifai as an antagonist

against gray mold (Caused by Botrytis cinerea) of strawberry. Biocontrol



yeasts, including Acremonium breve (Janisiewicz, 1988), Candida

guilliermondii, Debaryomyces hansenii (Chalutz and Wilson, 1990;
McLaughlin et al, 1990), Hanseniaspora uvarum (McLaughlin et al,
1989), Cryptococcus laurentii, C. flavus and C. albidus var. aerius
(Roberts, 1990a, 1990b,. 1991) were effective against various postharvest
decays in several fruits and vegetables. Bacterial antagonists with
postharvest biocontrol potential include, but are not limited to, Bacillus
subtilis (Pusey and Wilson, 1984), Pseudonmonas cepacia (Janisiewicz &
Roitman, 1988 and Janisiewicz et al, 1991), P. syringae pv.
Lachrymans (Janisiewicz and Marchi, 1990), /Znrerobacter aerogenes
(Utkhede and Sholberg, 1986), and E. cloacae (Wisniewski et al.,
1989).

As an alternative to fungicides, treatment of fruit with microbial
agents has shown promise for the control of several postharvest fruit
diseases, fungi and bacteria are reported effectively to reduce postharvest
diseases of peach (Pusey et al, 1988; Pusey and Wilson, 1984 and
Wisniewski et al, 1989), apple (Janisiewicz, 1987; Janisiewicz and
Roitman, 1988, and El-Boghdady et al, 1993), pear (Janisiewicz and
Roitman, 1988), citrus (Chalutz et al., 1988; Gutter and Littauer, 1953;
Wilson and Chalutz, 1989), cherry (Utkhede and Sholberg, 1986), and
grape (Dubos, 1984).

Tronsmo and Ystaas (1980) stated that biological control of grey
rot of apple caused by B. cinerea was obtained by spraying the flowers

with a conidial suspension of antagonistic fungus 7richoderma harzianum.




