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Abstract

The paper analyses the key findings in biological plant protection strategies. It illustrates the extent
of the usage of biological techniques in agriculture and explains the idea of advancement in the
study of biological plant protection techniques. Low-volume microbiological preparation

production and investigations of their integration at application get particular focus.
Keywords: Biological Control, Plant Protection, Technology.
Introduction

To preserve the quality and availability of food, feed, and fibre provided by producers across the
globe, plant diseases must be managed. Plant diseases may be avoided, reduced, or controlled
using a variety of strategies. Growers sometimes depend significantly on chemical pesticides and
fertilisers in addition to sound agronomic and horticulture methods. Over the last 100 years, crop
yield and quality have dramatically improved thanks in large part to such agricultural inputs.
However, fear-mongering by certain pesticide opponents and the environmental damage brought
on by improper and excessive use of agrochemicals have significantly altered people's views on
the use of pesticides in agriculture. Today, the use of chemical pesticides is subject to stringent
controls, and political pressure is mounting for the removal of the most dangerous chemicals from
the market. Additionally, because of the potential scale at which such treatments would be
required, the development of plant diseases in natural environments may make it impossible to
successfully apply pesticides. As a result, several researchers in pest management have
concentrated their efforts on creating synthetic chemical-free alternatives to control pests and
illnesses. Biological control methods are a few of these choices. There are several biological
controls that may be used, but their successful development will need a better understanding of the
intricate relationships between plants, humans, and the environment. In order to combat plant
diseases, this chapter provides a thorough overview of the theory and practise of biological
management. This chapter will: | explain the different definitions and fundamental principles of
biological control; (ii) investigate the connections between microbial diversity and biological
control; (iii) outline the present state of biological control research and application; and (iv)
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conclude. Briefly describe potential future paths that might result in the creation of more varied
and efficient biological plant disease controls. The FAO estimates that 12% of yearly agricultural
output losses are attributable to only plant diseases. Changes in agricultural techniques will result
in greater losses, and the tropical environment of our nation makes it perfect for the growth and
spread of diseases that affect crops grown under sound management procedures. Controlling plant
diseases is thus more crucial. Although numerous approaches are used for this goal, disease control
using pesticides is the most promising, particularly under programmes for intense cropping. Their
usage does, however, present some issues with residues left on crops, which have grown
significantly in significance in recent years, not only in India but also throughout the globe.
Additionally, the price of the chemical fungicides and bactericides used to control plant diseases
is rising, and they also leave behind harmful compounds that are not biodegradable. When the
dosage is surpassed, they turn into phytotoxic substances. Additionally, they harm the ecosystem.
When utilised, chemical seed treatments only provide protection during the first phases of crop
development. The use of chemicals to combat soil-borne illnesses is not cost-effective, is less
efficient, and leaves residues on plants and the soil. Additionally, they are poisonous to soil's
helpful bacteria. The plant infections may sometimes become resistant to fungicides and
bactericides. Under the aforementioned conditions, it becomes necessary to produce microbial
pesticides or bio-based, eco-friendly, and biodegradable insecticides to manage plant infections.
An effective and affordable alternative to chemical pesticides for the treatment of plant infections
is biological control or biocontrol employing hostile microorganisms. Ecological management of
an organism community is what biological control is all about. It entails using microbes that fight
illness to benefit plant health. The persistent expression of interactions among the plant (host), the
pathogen, the biocontrol agent (antagonist), the microbial population on and around the plant, and
the physical environment is disease suppression by the employment of biological agents. The
following are some ways that biological control of plant diseases varies from biocontrol of insects
(Table 1).
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Table 1: Disease vs. insect biocontrol

Sl No. Disease bio-control Insect bio-conirol

L. Disease control is largely achieved by Largely by parasites and predators.
antibiosis, competition and comparatively

less by hyperparasites.

[

Antagonists are largely passive and are not Parasites are active, mobile and seck their prey.
mobile.Contact of pathogen is accidental.
3. It is a mass effect. For a single species of Single predator / parasite for single prey.
pathogen a large number of antagonists /
competitors available.

4 This method relies mainly on native organisms. | Introduction of parasites / predators from other
countries are normally followed.

5. Pathogen free seeds and planting materials are | Pest free seeds are not used.

widely used.

How effective is biocontrol

The degree of disease control achieved by applying BCAs to a crop may be comparable to or even
same to that attained by using fungicides. When a fungicide was applied to an apple that had been
infected with Hytophthora cactorum, the disease was completely eradicated, but when different
BCAs were applied separately, the degrees of disease suppression varied from 79% to 98%,
depending on the BCA. Another research found that applying a Bacillus amyloliquefaciens BCA
on mandarin fruit reduced the incidence of P. digitatum infection by 77%, compared to 96% after
using the fungicide imazalil. If the fungicide does not negatively impact the BCA, adding a BCA
with it may increase its effectiveness. Trichoderma atroviridae BCA treatment decreased Botrytis

cinerea infection of strawberries to low levels; however BCA application combined with a
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fungicide completely eradicated the infection. It's interesting to note that in this instance, the
fungicide alone performed worse than the BCA alone. In order to prevent potato powdery scab,
Nakayama and Sayama (2013) observed an improvement in disease control employing a BCA
fungicide mixture. The degree of disease suppression tends to be lower in the field trials when
there are comparisons between glasshouse and field trials, for example, in the research by Fu et al.
(2010), the degree of suppression was 24% lower in the field. This is said to indicate how
diversified the field is now. Numerous studies have shown that bio-control may be used
successfully against postharvest illnesses as well. Some entophytes provide defense against a
variety of diseases. From the stems of Triticum aestivum L, an endophytic strain G3 with promise
as a biocontrol agent was discovered. It was identified as a Serratia member by 16S rDNA
sequencing. The ability of strain G3 to suppress disease has not been studied, despite the fact that
it showed a wide range of antifungal activity in vitro against a variety of phytopathogens, including
Botrytis cinerea, Cryphonectria parasitica, Rhizoctonia cerealis, and Valsa sordida. In experiments
conducted in a greenhouse, the diseases Cytospora chrysosperma, Phomopsis macrospora, and
Fusicoccum aesculi were all inhibited by a strain of Bacillus pumilis that was isolated from the
endosphere of a poplar.

Host genotype effect

Lack of consistency in a BCA's disease suppression is one of the issues with biocontrol. Different
reactions to a BCA are influenced by variations in host genotype. The degree of control varied
across two cultivars of the host when Alcaligenes sp. treated Hevea brasiliensis for Phytophthora
meadii infection. The development of plant compounds that activate transcriptional activators of
the LuxR family in the bacteria may be connected to the specificity effect. The LuxR gene's
byproducts function as global regulators, in charge of, among other things, biofilm formation and
antibiotic synthesis. Although LuxR regulators typically function in quorum sensing systems,
which allow bacteria to communicate with one another, some, like the PsoR gene of P. fluorescens
and the OryR gene of Xanthomonas oryzae, respond to plant compounds, facilitating plant-BCA
communication. Alternately, secondary metabolites produced by the BCA might act as a medium

for communication. Endophytes create a wide variety of secondary metabolites, many of which
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have been inferred from genomic research rather than explicitly observed. There are instances
when changes in the production of plant metabolites are induced by the synthesis of secondary

metabolites, and vice versa.
Mixtures of BCA’s

According to some researches, utilising BCA mixes has improved the consistency of biocontrol at
locations with various environments. A combination of three bacterial BCAs was shown to be
more effective at controlling disease in experiments on Phytophthora capsici infection of potatoes
than utilising the individual strains. In their study of postharvest dry rot of potatoes, Slininger et
al. (2001) discovered that formulations of mixed BCAs worked better consistently in 32 storage
conditions with a range of cultivar, washing method, temperature, harvest year, and storage period.
Slininger et al. (2007) demonstrated enhanced biocontrol for late blight in potato, diseases of
poplar, chili, and cucumber using mixes of BCAs). Additionally, various combinations can be
required for usage in regions with varying climates. As a result, it is necessary to discover several
possible biocontrol agents. Combinations don't necessarily result in more control. Antagonism
between the BCAs may sometimes lead to less control than with a single strain. Stockwell et al.
(2011) discovered that combinations of Pseudomonas fluorescens A506, Pantoea vagus C9-1, and
Pantoea agglomerans Eh252 were less efficient than the individual strains in controlling fire blight
in pears. It was discovered that the Pantoea strains function by producing peptide antibiotics. These
were destroyed in the combination by an extracellular protease produced by P. fluorescens A506.
Antagonism amongst BCA strains has also been shown by Roberts et al. (2005). After co-
incubation with Bacillus cepacia BC-1 or Serratia marcescens isolates N1-14 or N2-4 in cucumber
rhizospheres, they saw that populations of Trichoderma virens GL3 or GL321 were both
significantly reduced. These results emphasise how crucial it is to take potential strain rivalry into
account when formulating a biocontrol strategy. Co-cultivation in vitro may sometimes, but not
always, demonstrate inhibitory effects. Antagonism between the species in the combination would
not have been apparent from co-cultivation of the three species in the research; it would only have

been apparent if the mixture was examined in a confronting assay with the pathogen.

Conclusion
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Applying biocontrol chemicals correctly is crucial for their effectiveness. It works well as a seed
treatment whether or not fungicides are used. This is employed mostly because of its wide range
and variety of uses. In contrast to chemical fungicides administered at appropriate rates, it
colonises roots, increases root mass, and enhances plant health, leading to production gains.
Additionally, it may be conjugated with other microorganisms, which boosts its effectiveness. The
two-fold benefit would be a decrease in pesticide usage, a reduction in illnesses that target the
roots, and protection of transplants in the field due to its propensity to colonise roots. In addition,
powdered formulations may be created and directly administered to the seed before the seeds are
sowed. In addition to shielding the plants from disease assault, this would decrease the quantity of

biocontrol chemical utilised. Additionally, plant growth would be enhanced.
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