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A review on biological control of post-harvest fungal diseases of fruits
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Abstract
A number of physical and chemical treatments have been evaluated for controlling post-harvest diseases. The physical
treatment includes heat therapy, low temperature storage and radiation, while chemical treatment includes the use of
chemical agents like antibiotics, growth regulators, fungicides, oils, chemicals and vapour emitting compounds. Biopesticides
and their use in the control of plant diseases has become a modern trend in agriculture practice, which is termed as biological
control. Biocontrol agents are found to be belonging to different groups of plants and microbes besides, which have been
reported to be highly potent economical and eco-friendly for the successful control of plant pathogens.
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INTRODUCTION
Tsai (1969) [1] has observed a decrease in the severity of
papaya post-harvest anthracnose after a hot water treatment (45490C) Coursey et al. (1972) [2] have demonstrated that when the
harvested fruits of papaya are subjected to a hot water spray
treatment at 450C for 3 minutes, the resultant decrease in the
incidence of the common post-harvest diseases, can be compared
well with the results obtained from the common commercial practice
of immersing the fruits in hot water at 480C for 20 minutes. Hot water
treatment at 490C for 20 minutes [3] and washing of fruits with water
immediately after harvesting minimize the losses. Store houses may
be kept clean and rotting fruits may be removed and destroyed.
Currently, a majority of the fruit receive a two-stage, hot- water
treatment [4], which has been associated with occasional fruit
damage [5 and 6] and with failure to destroy eggs and larvae of fruit
flies in fruit with defective blossom ends [7]. A forced, hot water
treatment for papaya fruit developed by Armstrong et al. (1989) [5]
and was developed subsequently approved by USDA-APHIS for
meeting quarantine regulations. High post-harvest losses due to
development of anthracnose during storage and distribution of
papaya fruit is being reported [8 and 9].
Little work has been done on the use of low- pressure storage
of tropical and sub-tropical fruits. Chau and Alvarez (1983) [10] have,
however, demonstrated that papaya fruits inoculated with
Colletotrichum gloeosporioides and stored at a low pressure (15 mm
of Hg, 100C, 21 d) develop less anthracnose rot during the
subsequent 5 days of ripening at room temperature, as compared to
the fruits stored at normal atmosphere pressure. Chau and Alvarez
(1983) [10] have observed that storing papaya fruits at 60C causes
chilling injury but no such effect occurs at 100C. These investigation
have, however, observed that an extended storage (1-3 weeks) of
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fruits at 100C render them more vulnerable to the infection caused by
Stemphyllum lycopersici. The fruits after harvesting should be stored
at 100C or below. Post-harvest fruit dip treatment as in case of
anthracnose can control Rhizopus rot also. Control of this disease is
usually achieved by hot water treatment, heat or chemical fungicides
[11 and 12]. However, in papaya heat treatment leads to enhanced
senescence, while chemical treatments can cause damage that
diminish post-harvest quality of fruit [13].
Tandon and Mishra (1969) [14] have found that storage of
papaya fruits at 100C is suitable for controlling the rot caused by
Rhizopus stolonifer. Quimio (1973) [15] has also found that 100C is
suitable for papaya fruits in checking the rot incited by Colletotrichum
gloeosporioides. Biological control with Bacellus subtilis is also
observed to be effective. Pre-treatment with the culture filtrate of B.
subtilis protected the fruits from storage decay due to R. nigricans for
three days.
Control of papaya stem end rot of fruit by hot water treatment or
hot air treatment gives good control [2 and 16] . Hot water treatment
offers protection of fruits by Botryodiplodia fruits rots [17].
Use of vegetable oils in plant disease control is a relatively
recent development in the field of plant pathology [18, 19 and 20].
Vegetables oils generally contribute in the three different ways to the
control of fungal diseases of plants: as spreader-stickers, as carriers
for conventional fungicidal chemicals, and as direct agents for
preventing diseases. Similarly garlic extract which contains allicin
(antibiotic in nature) can be used for the control of pathogenic
bacteria and fungi [21 and 22]. Sumbali and Mehrotra (1980b) [20]
have reported the efficacy of different garlic concentrations for
controlling Aspergillus niger, Gliocladium roseum and Sclerotium
rolfsii rots of Apple, peach and pear fruits. Systematic investigation of
the antifungal activities of essential oils and their constitutes has
been reported by different authors. Kurita et al. (1981) [23] screened
40 such compounds against seven species of fungi.
The essential oils produced by plants have long been known to
have fungicidal properties [24, 25, 26 and 27] safer environment to
consumers and for the control of post-harvest disease than
synthetics. Most of the essential oils have been reported to inhibit
post-harvest fungi in in vitro conditions [28, 29, 30 and 31].
Prasad and Ojha (1986) [32] studied and found that the leaf
extract of Adhatoda vasica, Andrographis paniculata, Azadirachta
indica, Catharanthus roseus, Cinnamomum camphora, Ocimum
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sanctum, Plumbago zeylanica, Strychnos nux-vomica, Lantana
camera, and Vitex nigundo were active against Fusarium equiseti,
Fusarium semitectum and Curvularia lunata which cause postharvest decay of cucurbits. Chemical control which is used to reduce
incidence of post-harvest diseases in papaya is causing the
development of fungal resistance to chemical products [33].
Numerous studies have demonstrated the fungicidal potential of
plant extracts against post-harvest fungi. Sonwane (2002) [34]
reported the maximum growth inhibition of Alternaria alternata,
Curvularia lunata and Helminthosporium tetramera by toxin produced
by Trichoderma viride. He also observed that leaf extracts of
Polyalthia longifolia inhibited the growth of Alternaria alternata,
Aspergillus flavus, where as Azadirachta indica leaf extract inhibited
the growth of Aspergillus flavus and Curvularia lunata.
CONCLUSION
Biological control is alternative method to the chemical method
for control of post-harvest diseases of fruits.
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