INTERNATIONAL JOURNAL OF ECONOMIC SOCIAL SCIENCE AND MANAGEMENT LAW
Peer Reviewed, Referred & Indexed Journal

E-ISSN: 3070-0558

VOL.4, NO. 4 (2023)

ROLE OF BIOCONTROL AGENTS IN MANAGEMENT OF POST
HARVEST DISEASES OF FRUITS AND VEGETABLES

K. SWETHA REDDY
Faculty, Dept of Soil Science,

Bharatiya Engineering Science & Technology Innovation University, Andhra Pradesh, India.

Abstract

In recent years, there has been considerable interest in the use of antagonistic microorganisms for
the control of postharvest diseases. Such organisms can be isolated from a variety of sources
including fermented food products, the surfaces of leaves, fruit and vegetables. Post-harvest
diseases need to be controlled to maintain the quality and abundance of fruits and vegetables
produced by growers around the world. Post-harvest decay of fruits and vegetables accounts for
significant level of post-harvest losses. It is estimated that about 20-25 percent of the harvested
fruits and vegetables are decayed by pathogens even in developed countries. A mechanism of
action may be explained as the strategy used by a beneficial microorganism against a disease-
causing pathogen. Mechanism of this biological control based on ecological interactions, such as
competition for space and nutrients, myco parasitism, antibiosis and induction of plant defenses.
Microbial antagonists are applied either before or after harvest, but postharvest applications are
more effective than pre harvest applications. Biological control is less costly and cheaper than
any other methods. They do not cause toxicity to the plants. The present review focuses on post-
harvest food losses, post-harvest diseases and methods to control these diseases. In this review
various bio-control agents, their characteristics, mode of action and importance in agriculture have
been emphasized. Application of microbial antagonistic is a better, practical and useful method for
controlling postharvest diseases of fruits and vegetables. Techniques involved in the bio control
practices generally include introduction, augmentation and conservation. Microbial cultures are
applied either as postharvest sprays or as dip in antagonistic solution. They multiply easily in the
soil and leave no residual problem, easy to manufacture and harmless to human beings and
animals. These agents not only control the disease but also enhance the root and plant growth by
way of encouraging the beneficial soil micro flora and increases crop yield. Biocontrol agents are

very easy to handle and apply to the target and can be combined with bio-fertilizers.
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Fruits and vegetables are known to have nutritional and commercial importance. They play a vital

role in human nutrition by supplying some necessary nutritional substances such as vitamins and
essential minerals in human daily diet that can help to keep a good and normal health (Eze and
Echezona, 2012) ™ Fruits and vegetables are considered as the perishable crops than cereal,
pulses and oil seed crops. Most of them contain very high moisture content (about 70-95% water),
usually have large size (5g-5kg), exhibit higher respiration rate, and usually have soft texture,
which favour the growth and development of several diseases by the microorganisms between
harvest and consumption (Kumar et al., 2006) 2®. Short shelf- life of fruits is one of the main
factors that imparts negatively on the economic value of fruits (WFLO, 2010) . There are
various factors that affect the shelf life of fruits and vegetables, among them the most prominent is
the activity of pathogens. About 20-25% of the harvested fruits are lost by pathogenic activities
during post-harvest chain (Spadaro et al.,2004 and Droby et al., 1992) * °1. Fruits and vegetables
exposure to soil, dust and water and bad handling at harvest or during postharvest processing leads
to the microbial contamination. This makes them to harbour a wide range of microorganisms

including plant and human pathogens (Dukare et al., 2017) 2.

Post-harvest loss

Postharvest loss can be defined as the degradation in both quantity and quality of a food
production from harvest to consumption (Irtwange et al., 2006) ! Quality losses include those
that affect the nutrient/caloric composition, the acceptability, and the edibility of a given product.

These losses are generally more common in developed countries (Kovach et al., 2000) B4,

Quantity losses refer to those that result in the loss of the amount of a product. Loss of quantity is
more common in developing countries (Kader, 2005) 2.

In recent years, the Government of India (GOI) has begun to look more seriously at postharvest
wastage and has been funding research on how to reduce losses on the farms and in the
marketplaces. The most important vegetables are listed first in Table 1 having been investigated
in 1993 by

S.K Roy and his team at the Indian Agricultural Research Institute (IARI). Vegetables such as
potatoes, onions and tomatoes have been the most heavily studied, followed by a few fruit cropa
(Waarts et al., 2011) [,

Post-harvest Food Loss (PHL) is defined as measurable qualitative and quantitative food loss along
the supply chain, starting at the time of harvest till its consumption or other end uses (Food and
Agriculture Organization, 2004) ™% Food losses can either be the result of a direct quantitative
loss or arise indirectly due to qualitative loss. Food loss and food waste add to contribute to post-

harvest food losses as presented in Figure 1.
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Fig 1: Post-harvest food loss components.

Food losses can be quantitative as measured by decreased weight or volume, or can be qualitative,
such as reduced nutrient value and unwanted changes to taste, color, texture, or cosmetic features
of food (Bloom et al., 2010) . Quantitative food loss is caused by the reduction in weight due to
factors such as spillage, consumption by pest and also due to physical changes in temperature,
moisture content and chemical changes (Eni et al., 2010) ™. Qualitative loss can occur due to
incidence of insect pest, mites, rodents and birds, or from handling, physical changes or chemical
changes in nutrients and by contamination of mycotoxins,pesticide residues (Quested et al.,
2009) ¥,

Food waste occurs when the an edible food item goes unutilized as a result of human action or
inaction and is often the result of a decision made farm-to-fork by businesses, governments, and
farmers (Barkai et al., 2001 and Bloom, 2010) ¥ ®I. The definitions of food waste and food losses
are not consistent worldwide. Agriculture and Innovation defines food waste to include quality
considerations and residual and waste flows in addition to the food loss (Singh et al., 2007) 52!,

Post-harvest losses of fruits and vegetables in India depicted in the tablel.

Table 1: Postharvest losses reported for fruits and vegetable crops in India

Commodity Method used |Losses (%) in[References
India
VVegetables
Potato Sampling 29.4 Kumar et al. 2004 B!
Onion Sampling 15.7-12.9 Chaugule et al. 2004 V"
Tomato Sampling 11.9-21.4 Sharma et al. 2005
Cauliflower Sampling 28.6-35.1 Pal et al. 2002
Interview 15-20 Gajhbiye et al. 2008
Cabbage Sampling 9.4 \Wadhwanj and Brogal 2003
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Cucumber Sampling 52 WFLO 2010

Bell pepper Sampling 6.7-17.1 Sharma et al. 2005 ™Y

Fruits

Citrus Sampling 27 Roy 1993

Mango Sampling 20 WFLO 2010 !

Guava Sampling 20 WFLO 2010 !

Grapes Sampling 14.4-21.3 Sreenivasa Murthy et al.
2009

Banana Sampling 28.8 Sreenivasa Murthy et al.
2009

Post-harvest diseases

The diseases which develop on harvested parts of the plants like seeds, fruits are known as
postharvest diseases. Pathogen attack may take place during harvesting and subsequent handling,
storage, marketing, and after consumer purchase (Spadaro et al., 2004) ®*. The plant parts may
get infected in the field, but expression of symptoms may take place later, at any stage before final
consumption (Nunes, 2012) Y. The postharvest diseases that cause spoilage of both durable and
perishable commodities are widespread (Sharma et al., 2013) B%. The integrative strategies for

control of postharvest diseases include effectively inhibiting

pathogens growth, enhancing resistance of hosts and improving environmental conditions
resulting favourable to the host and unfavourable to the pathogen growth (Srinivas et al., 2009)
%] The strategies that can directly used to inhibit the microbial pathogens may be integrated as,
physical + chemical, physical+ biocontrol, biocontrol + chemical and resistance+ biocontrol +
physical + chemical methods (Midhun et al., 2017) ®8. The aim of integrating the different
effective strategies is to achieve higher level of control of postharvest pathogens and to minimize
or replace the use of synthetic fungicides (Nunes, 2012) Y. Table 2 shows Post harvest diseases
of temperate and pome fruits and their causal agents (Nabil et al., 2017) ¥,

Factors responsible for post-harvest deteriorations includes: General senescence, Water loss,
Diseases and pests. Physical damages (mechanical injury); -Injuries from temperature effects
(chilling injuries); and -Other causes.

Table 2: Post harvest diseases of temperate and pome fruits and their causal agents

Name of the disease

Causal pathogens

Affected Temperate fruits

Bitter rot

Colletotrichum gloeosporioides

Pome and stone fruits
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Black lesions, dark spots Stemphylium botryosum Pome fruits, grape etc.

Blue mold Penicillium expansum Mainly pome and stone fruits

Brown rot Monilinia fructicola Mainly stone fruits

Fruit rot, dark spot sooty mold |Alternaria alternate Apple, pear, peach, plum, cherry

Grey mold Botrytis cinerea Cherry, grapes. apple, pear, peach, plum
Pink mold Trichothecium roseum Pome and stone fruits

Watery white rot Rhizopus stolonifer Apple, pear, peach, plum, cherry

Common practices used for the control of post-harvest diseases of fruit are controlled atmosphere
storage, refrigeration and fungicides.

A different type of physical method applies in the control of plant pathogens like Low dose of
ultraviolet light especially UV-C hormesis have emerged as alternative technology to avoid
chemical fungicides. (Ramos et al., 2013) !

Heat treatment: Post-harvest curing at 34-36°C for 48-72 h effectively controls citrus decay and
reduces chilling injury symptoms (Adhikari and Sun, 2015) ™

Irradiated Fruits: Irradiation basically controls the post- harvest diseases by sterilizing the fruits
(Xin et al., 2015)

Low Pressure storage: Storage life is influenced by atmospheric pressure and at low pressure it is
extended. Low pressure (180-190 mm) has been reported to reduce fruit ripening. Fruits have been
kept in the best condition at 13°C (Mahajan et al., 2014) &7,

Chemical agents

Calcium chloride (CaCl,) and Sodium bicarbonate application is safe and effective methods of
improving the quality and shelf life of fresh fruits. Selected organic and inorganic salts are active
antimicrobial agents and have been widely used in the food industry. Among these, Calcium
delays ripening and particularly softening by altering intracellular and extra cellular processes. It
also reduces disorder and decay losses (Ramady et al., 2015) [“8]. Sodium bicarbonate (SBC) and
potassium sorbate are used for controlling pH, taste and texture, and they also exhibit broad-
spectrum antifungal activity. The potential of bicarbonate salts for the control of post-harvest
pathogens has been demonstrated in citrus, carrot, bell pepper and melon. Sodium bicarbonate at a
concentration of 2% (w/v) has potential for controlling Rhizopus, Alternaria and Fusarium decay

on ‘Galia’ and ‘Ein Dor’ fruit.

Edible coating

Approved FV edible coatings including Chitosan and its derivatives, including glycolchitosan,
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were reported to inhibit fungal growth and to induce host-defence response in plants and harvested

commodities. Chitosan, a high molecular weight cationic polysaccharide, is soluble in dilute
organic acids, and have been used as a preservative coating material for fruits. It has ability to
form a semi- permeable film and chitosan coating have definite potential to modify the internal
atmosphere as well as decrease transpiration losses in fruits. Chitosan coatings have been found to
extend the storage life of fresh fruit and that too without causing anaerobiosis. Moreover, they
have also been reported to reduce decay by inhibiting the growth of several fungi. (Velickova et
al, 2013) %

Organic Fungicides

A number of fungitoxic chemicals for controlling postharvest diseases have been developed. These
chemicals are mostly used as dilute solutions into which the fruit or vegetables are dipped before
storage or as solutions used for washing or hydrocooling of fruits or vegetables immediately after
harvest. Benomyl, triforine, dichloran etc. are used as dips, sprays or wax formulations. Taken
together, all these factors have resulted in reframing of government policies which not only allows
restricted use of fungicides but also provides the impetus to develop alternative and effective
natural methods of controlling post-harvest diseases. Most of cleaning and sanitizing chemicals
used for postharvest treatment of FV includes: chlorine (hypochlorites, chlorine dioxide),
ozonation, hydrogen peroxide, trisodium phosphate, organic acids (acetic, lactic, citric and tartaric

acid), electrolyzed water and calcium based solutions (Tapia et al., 2015) 57

Biological agent Biocontrol

In the recent past, biological control has emerged as an effective strategy to combat major
postharvest decays of fruits. However, compared to the long-standing interest in biological control
of soil borne pathogens research into biological control of post-harvest decays is still in its
infancy. Thus, biological control of post-harvest diseases of fruit and vegetables offers a viable
alternative to the use of present day synthetic fungicides. Today biological control of postharvest
diseases of fruit has become an important field for research. Microbial antagonists have been
reported to protect a variety of harvested perishable commodities against a number of post-harvest
pathogens Post-harvest treatment of fruits with microorganisms recovered from fruit surfaces is
being developed as an alternative method for control of post-harvest diseases of Citrus, Apples,
and other fruits and vegetables. A number of yeasts and bacteria have been reported to inhibit
post-harvest decay of fruit effectively. Utilization of antagonistic yeasts as an alternative appears

to be a promising technology (J. Brodeur et al., 2013) 1241,
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Botanicals

Plant extracts and oil from neem (Azadirachta indica), tobacco (Calotropis procera), garlic
(Allium sativum), and dried chilies are used to control and repel some insect pests (Eze and
Echezona, 2012) 1 Recently, there have been several attempts to use naturally occurring
compounds for the control of postharvest decay. Plants also produce a variety of essential oils and
volatile substances that could have potential as antifungal preservatives for harvested
commodities. Both plant essential oils as well as similar compounds in wood smoke have shown
promise as natural antimicrobials. Essential (volatile) plant oils occur in edible, medicinal and
herbal plants, which minimize questions regarding their safe use in food products. Essential oils
and their constituents have been widely used as flavouring agents in foods since the earliest
recorded history and it is well established that many have wide spectra of antimicrobial action.
Some of the essential oils have been reported to inhibit post-harvest fungi in in vitro conditions.
The potential of essential oils to control post-harvest decay has also been examined by spraying
and dipping the fruit and vegetables (Khater, 2012) B,

What are bio-control agents?

Control of plant pathogens and diseases caused by them through antagonistic microorganisms or
botanicals is termed biological control agents. “Biological control is the reduction of inoculums or
disease producing activity of a pathogen accomplished by or through h one or more organisms
other than man.” Antagonistic microorganisms like species of Trichoderma, Penicillium, Bacillus,
Pseudomonas etc. The purposeful utilization of living organisms whether introduced or
indigenous, other than the disease resistant host plants, to suppress the activities or populations of
one or more plant pathogens is referred to as biocontrol. Among different biological approaches,
use of the microbial antagonists like yeasts, fungi, and bacteria is quite promising and gaining
popularity (Korsten, 2000) 23, Among the various microorganisms, bacterial antagonists who
have the ability to quick growth, survive and proliferate in post-harvest fruit surface can be utilized
as best candidates for the biocontrol agents. Use of various bacterial antagonists such as
Pseudomonas spp. Bacillus spp., Pantoea spp etc., for post-harvest pathogen control is quite

promising option.

Selection Criteria for Ideal Postharvest Bacterial Antagonists

A potential bacterial antagonist should have certain desirable characteristics to make it an ideal
bio agent. The antagonist should be:

= Genetically stable

= At low concentrations, effective against a wide range of post-harvest fungal pathogens
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Ability to remain survive and active for longer time under adverse environmental
conditions

Simple and inexpensive nutritional requirements for growth and multiplication

Economical to produce and formulate with long shelf- life period

Easy to deliver

Nonpathogenic for the human health and host commodity

Characteristics of good biocontrol agents

Must not be pathogenic to plants and animals

Should have high level of pathogenic control

Should have live longer in host tissues

Should be Good competitor

Should be capable of controlling more than one pathogen

Should be Suitable for long term storage

Should be compatible to use with agro-chemical fertilizers, pesticides (Barkai et al.,
2001) 2!

Mode of Action of Biocontrol

Several modes of action have been suggested by which microbial antagonists inhibit the growth of

post-harvest pathogens. Still, competition for nutrient and space, parasitism and lytic enzymes

production, production of antibiotics, hydrogen cyanide production and induced systemic

resistance are some mechanisms of the microbial antagonists by which they suppress the activity

of postharvest pathogens on fruits and vegetables (Droby et al., 1992) . Biological control of

post-harvest diseases involves complex interaction between bacterial antagonists, host and

pathogens.
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Fig 2: Biocontrol mechanism of bacterial antagonists and its possible interactions with host and

postharvest pathogen of fruits and vegetables.
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Fig 3: Mechanism of Biological Control

ompetition: Microorganism competes for space, minerals and organic nutrients to proliferate and
survive in their natural habitats. This has been reported in both rhizosphere as well as
phyllosphere. Competition has been suggested to a play a role in the biocontrol of species of
Fusarium and Pythium by some strains of fluorescent pseudomonas. Competition for substrates is
the most important factor for heterotrophic soil fungi. Success in saprophytic ability (CSA) and
inoculums potential of that species. Those fungi with highest number of propagules or the greatest
mass of mycelia growth have the greatest competitive advantage. Competitive saprophytic ability

is the summation of physiological characteristics that make for success in competitive colonization
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of dead organic substrates (Pal et al., 2006) “?

Antibiosis: Antibiosis is defined as antagonism mediated by

specific or non — specific metabolites of microbial origin, by Iytic agents, enzymes, volatile
compounds or other toxic substances. Antibiosis plays an important role in biological control.
Antibiosis is a situation where the metabolites are secreted by underground parts of plants, soil
microorganism, plant residues etc. It occurs when the pathogen is inhibited or killed by metabolic
products of the antagonists. The products include the lyric agents, enzymes, volatile compounds

and other toxic substances (Chaube et al., 2003)

[6].

Mycoparasitism / Hyperparasitism: Mycoparasitism or hyperparasitism occurs when the
antagonist invades the pathogens by secreting enzymes such as chitinases, celluloses, glucanases

and other lytic enzymes. Mycoparasitism is the phenomenon of\ one fungus being parasitic on

another fungus. The parasiting fungus is called

hyperparasite and the parasitized fungus as hypoparasite (Harman, 2000). In mycoparasitism, two
mechanisms operate among involved species of fungi. This may be hyphal of inter fungus
interaction i.e., fungus-fungus interaction, several events take place which lead to predation viz.,
coiling, penetration, branching and sporulation, resting body production, barrier formation and
lyses (Kish, 2003) 1%

Techniques of bio-control practices

= Introduction: “The intentional introduction of an exotic, usually co-evolved, biological
control agent for permanent establishment and long-term pest control”. Biological control
through introduction is most frequently used against introduced pests which arrive in a new
area and become permanently established without an associated natural enemy complex
(Pickett, 2004) 1. The first example of classical biological control dates back to the end of
nineteenth century, when Californian citrus orchards had suffered attacks from the Australian
scale, Icerya purchasi. This scale was successfully controlled with the introduction of its
natural enemy, the coccinellid cardinal ladybird, Rodolia cardinalis. The most famous example
of this technique within Europe is control of woolly apple aphid, Eriosoma lanigerum, through
the introduction of its specific parasitoid Aphelinus mali and that of San José scale,
Quadraspidiotus perniciosus, through the introduction of the parasitoid Prospaltella

perniciosi.

= Augmentation: “It is a method of increasing the population of a natural enemy which attacks a
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pest. This can be done by mass-producing a pest in a laboratory and releasing it into the field

at the proper time” (Van Lenteren 2000) P%

Two basic approaches of augmentation are

Inoculation

Inundation.

Inoculation biological control: ‘The intentional release of a living organism as a biological
control agent with the expectation that it\ will multiply and control the pest for an extended
period, but not permanently’ (Dukare, 2017) ™. Inoculative releases are made at the beginning
of the season to achieve seasonal control, i.e. to colonise the area for the duration of the\

season or crop and thus prevent pest build-up.

Inundation biological control: ‘The use of living organisms to control pests when control is
achieved exclusively by the release d organisms themselves’. Inundative control agents are
applied for short-term control when pest populations reach damaging levels. This technique is
specifically used in greenhouses because of its relatively elevated costs. The most successful
agent in this category is the bacterium Bacillus thuringiensis used to control pests such as
lepidopterans, dipterans and coleoptera, although other entomopathogens based on fungi and

viruses have also found niches (Eilenberg et al., 2007) 3!,

Conservation: “Modification of the environment or existing practices to protect and enhance
specific natural enemies or other organisms to reduce the effect of pests”. Conservation is
probably the most important and readily available biological control practice available to
growers (Johnson et al., 2008) ®!. The method is generally simple and cost-effective. With
relatively little effort the activity of these natural enemies can be observed. For example
lacewings, lady beetles, hover fly larvae, and parasitised aphid mummies are almost always
present in aphid colonies. Fungus-infected adult flies are often common following periods of
high humidity. One of the best examples of conservation biological control is the practice of
strip- harvesting hay alfalfa in California. When an entire field of alfalfa is moved during hot
weather, the native Western tarnished plant bug, Lygus hesperus, migrates within 24 hours,

often to cotton where it is a key pest.

Advantages of Biological Control

Biological control is less costly and cheaper than any other methods.

Biocontrol agents give protection to the crop throughout the crop period.
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= They do not cause toxicity to the plants.

= Application of biocontrol agents is safer to the environment and to the person who
applies them.

= Self-perpetuating agents.

= They multiply easily in the soil and leave no residual problem.

= Biocontrol agents not only control the disease but also enhance the root and

= Plant growth by way of encouraging the beneficial soil micro flora. It increases the crop yield
also.

= Biocontrol agents are very easy to handle and apsply to the target.

= Biocontrol agent can be combined with bio-fertilizers.

= They are easy to manufacture.

= Known levels of risks identified and evaluated before agent introduction

= It is harmless to human beings and animals (Environmentally safe.)

= Does not create new best problem

= Pest is unable to develop resistance

= Not harmful for environment Long-term management of the target pest (valid for

= Conservation and introduction).

= Limited side-effects.

= Attack of only one or a few related pests (host specific)

= Self-perpetuating agents.

= Non-recurring costs (valid for conservation and introduction).

Disadvantages of Biological Control

= Not always available

= Level of control may not b sufficient
= Research cost is very high

= Sometime may not produce results

= |t require expert supervision

= Difficult and expensive to develop and supply

Application methods of microbial antagonist
After a potential microbial antagonist is selected, and its application method is to be found out.
Usually, there are two method of application: pre-harvest application and post- harvest

application.
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Pre-harvest application: In several cases, pathogens infect fruits and vegetables in the field
and their latent infection become major factor for decay during transportation or storage of
fruits and vegetables. Therefore, pre-harvest application of microbial antagonistic culture is
often effective to control post- harvest decay of fruits and vegetables (Hodges et al., 2011) %
The many purpose of preharvest application is to colonize the antagonist on the surface of
fruits so that wounds inflicted during harvesting can be colonized by the antagonist before
colonization of the pathogen. Although it is difficult to control post-harvest disease of
strawberry even with pre-harvest application of fungicides, some success has been achieved
with field application of various microbial antagonist like Gliocladium roseum Bainer,
Trichoderma harzianum (Kitinoja et al., 2010) . Preharvest application of Aureobasidium

pullulans reduced storage rots in strawberry significantly grapes, cherries and apples.

Post-Harvest Application: Post-harvest application of microbial antagonistic is a better,
practical and useful methods for controlling postharvest diseases of fruits and vegetables. In
this method, microbial cultures are applied either as postharvest sprays or as dip in antagonistic
solution. Post-harvest application of Trichoderma harzianum, Trichoderma viride,
Gliocladium roseum and Paecilomyces variotii bainier resulted in better control of botrytis rot
in strawberries and Alternaria rot in lemon. A significant reduction in storage decay was
achieved by bringing several yeast species in direct contact with wounds in the peel of the
harvested fruits. For instance, direct contact of microbial antagonist and infected fruit peel has
been quite useful for the suppression of the pathogen Penicillium digitatum, Penicillium
italicum (Chalutz and Wilson, 1990) ™' Botrytis cinerea in apples (Food and agriculture
organization, 2004) !

Application of microbial antagonistic is a better, practical and useful methods for controlling
postharvest diseases of fruits and vegetables.

Microbial cultures are applied either as postharvest sprays or as dip in antagonistic solution
(Hodges et al., 2011) [?2].

Post-harvest application of Trichoderma harzianum, Trichoderma viride, Gliocladium roseum
and Paecilomyces variotii bainier resulted in better control of botrytis rot in strawberries and
Alternaria rot in lemon.

A significant reduction in storage decay was achieved by bringing several yeast species in
direct contact with wounds in the peel of the harvested fruits (Chalutz et al., 1990) &,

Direct contact of microbial antagonist and infected fruit peel has been quite useful for the
suppression of the pathogen Penicillium digitatum, Penicillium italicum, Botrytis cinerea in

apple (Food and Agriculture Organization, 2004) .

www.ijeml.com 34



INTERNATIONAL JOURNAL OF ECONOMIC SOCIAL SCIENCE AND MANAGEMENT LAW
Peer Reviewed, Referred & Indexed Journal

E-ISSN: 3070-0558

VOL.4, NO. 4 (2023)

Future prospective

Postharvest diseases cause considerable losses to harvested fruits and vegetables during
transportation and storage. Synthetic fungicides are primarily used to control postharvest decay
loss. The recent trend is shifting toward safer and more eco-friendly alternatives for the control of
postharvest decays. Of various biological approaches, the use of antagonistic microorganisms is
becoming popular throughout the world. Several postharvest diseases can now be controlled by
microbial antagonists. The public’s demand for reduced pesticides in our food and the environment
has caused an energetic debate over the safeness of our present control practices for postharvest
diseases. With people turning more health conscious, Biological control seem to the best
alternative to disease suppression. Moreover, the novel concept of bio control needs a space
outside the laboratory to see its fruits in present production systems. As researchers, we have the
challenge and opportunity to develop safe and effective alternatives to present-day synthetic
fungicides. The climate for support of biological control research is now excellent. There is every
indication that significant advances will be made and commercially available products will be
available for postharvest use in the near future.

Conclusion

Use of postharvest technologies such as maintaining the cold chain and temperature management
is inevitable as most of tropical fruits and vegetables are sensitive to temperature and are
climacteric. Also, using combined methods is more beneficial for FV postharvest losses reduction,
particular with minimally processed FV. Proper use of postharvest technologies such as, controlled
temperatures, sanitizing chemicals, edible coating and controlled ripening will lead to increased
safety of FV and adherence to quality standards for local and international markets. Although most
of postharvest technologies are still unpopular in SSA, they are still a necessary approach to
reduce FV losses, build a sustainable food and nutrition security, and alleviate poverty Biological
control using microorganisms associated with plants is an efficient and effective approach to
control diseases and is considered environmentally friendly. The first step is to screen potential
biological control agents (BCA), while the main screening strategy used by many scientists is
based on in vitro antagonistic activity. Management of postharvest diseases by employing
antagonistic bacterial biocontrol agents has been demonstrated to be most suitable strategy to
replace the chemicals which are either being banned or recommended for limited use in post-

harvest disease managements.
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