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Abstract

Various kinds of beneficial microbes have been used to enhance the efficiency of plant
production, especially protect susceptible crops against plant pests. The microbes may act on the
plant by nitrogen fixation, phosphate and other nutrient elements solubilization, prevention of
colonization of plants by pathogens, insect pests control by parasitism and predation, induction of
plant growth hormones, and induce systemic resistance in host plants. Microbial agents may have
one or more mechanisms of action, as in the case of plant growth-promoting rhizobacteria (PGPR)
which are known to produce many antibiotics, prevent iron utilization by pathogens, and induce
resistance in host plant against plant pathogens in addition to exerting a favorable effect on plant
growth. Beneficial microbes may be applied in the soil, on the seed and propagating materials, and
plants. Seed treatment with beneficial microbes may be the easier and economical method of
application. Soil treatment with beneficial microbes requires large quantities of microbe agents and
may not be cost-effective. Efforts to control foliage pathogens and insect pests by using beneficial
microbes are also intensive. Spray application of beneficial microbes to protect crops has yielded
encouraging results, especially when pesticide-resistant pests are prevalent. The majority of
beneficial microbes require repeated applications in a location, though in a few cases a one-time
inoculative release of the microbe agents may suffice. In recent years, attempts have been made to
improve the performance of beneficial microbes by developing suitable formulation or products. Field
evaluation of the performance of beneficial microbes under different agroecological conditions has to

be taken up before large-scale use of microbe agents can be considered.
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Fig. 1 Hypha and asexual spores of Aspergillus sp. (A) and Trichoderma harzianum (B, C).
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Fig. 2 Cell of Pseudomonas sp. (A) and colony of Bacillus subtilis TU-Orga1 (B) and Pseudomonas

fluorescens TU-Orga2 under ultraviolet light (C).

Fig. 3 Various morphological types of virus. Icosahedral particles (A), helically constructed rod-like

particles (B) and helically constructed filamentous (flexible) particles (C). (‘ﬁlm: http://old.padil.

gov.au/pbt/index.php?g=node/15&pbtID=172)
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Fig. 4 Predatory nematode (A) and entomopathogenic nematode infective juvenile (B). (ﬁm: http://

www.simplyhydroponics.com/predator_nematods.htm LLaz http://www.biocontrol.entomology.

cornell.edu/pathogens/nematodes.html)
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YPGPR = plant growth promoting rhizobacteria and ISR = induced systemic resistance.
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