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Abstract

Nowaday, microorganisms play the important role in agricultural system, especially the group of
bacteria called plant growth promoting rhizobacteria (PGPR). PGPR are widely studied because of
their potential for plant production under three characteristics. Firstly, PGPR act as biofertilizers
provide nitrogen via nitrogen fixation reaction, which can subsequently be used by the plants. Secondly,
phytostimulators can directly promote the growth of plant, usually by the production of hormones.
Finally, as biocontrol agents are able to protect plant from phyto-pathogenic organisms. PGPR can be
separated into 2 types based upon their localization; extracellular PGPR (ePGPR), existing in the
rhizosphere and intracellular PGPR (iPGPR), which exist inside root cells. For the binding of bacteria
to the plant, organic chemical such as N-acetyl” homoserine lactone are secreted by a wide variety of
bacteria as a signaling. They can induce and enhance genes which involve in adhesion. This system is
called quorum sensing. Thereafter bacteria are attached to the plant root, this mechanism is somewhat
similar to biofilm production in the environment. Then the interaction between two partners is started.
On the other hand, the defense mechanism from plant to PGPR are to produce ethylene, jasmonic acid
(JA) and salicylic acid (SA) via the plant systemic acquired of resistance (SAR). The application of
PGPRs in agricultural system as inoculants are being very attractive as it would substantially reduce
the use of chemical fertilizers and pesticides. A growing number of PGPR are being marketed in the
developed countries such as EU and USA.
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Figure 1. The schematic representation of the
extracellular PGPR (ePGPR) and
intracellular PGPR (iPGPR) (Gray

and Smith, 2005)
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Table 1.  The samples of PGPRs as commercial biocontrol
Bacterium Commercial Parthogen/disease Crop (s) How Applied
Product
Agrobacterium Calltrol-A Crown gall disease Fruit, nut, and Cell suspension
radiobacter caused by ornamental applied to seeds,
Agrobacterium nursery stock seedlings, cuttings,
tumefaciens roots, stems, and as
a soil drench
Agrobacterium Nogall Agrobacterium Trees Root dips
radiobacter tumefaciens
Agrobacterium Diegall Agrobacterium Trees Root dips
radiobacter tumefaciens
Agrobacterium Norbac 84C Crown gall disease Fruit, nut, and Cell suspension
radiobacter caused by ornamental applied to root or stem,
Agrobacterium nursery stock used as a cutting dip,
tumefaciens or spray
Bacillus subtilis Epic Rhizoctonia solani, Cotton, Dry powder added to
Fusarium spp., legumes a slurry and mixed with
Alternaria spp., and commercial fungicide
Aspergillus spp. that for seed treatment
attack roots
Bacillus subtilis Kodial Rhizoctonia solani, Cotton, Dry powder, mixed
Fusarium spp., legumes with chemical
Alternaria spp., and fungicides
Aspergillus spp. that
attack roots
Bacillus subtilis System 3 Seedling pathogens Barley, beans, Seed treatment in
cotton, peanut, planter box
pea, rice, soybean
Burkholderia Blue Circle Fusarium spp., Vegetables Seed treatment mixed
cepacia Pythium with peat or drip
spp., nematodes irrigation
Burkholderia Deny Rhizoctonia spp., Alfalfa, barley, Seed treatment mixed
cepacia Fusarium spp., with peat and beans, clover,
Pythium a cotton, peas, sticking agent or drip
spp., nematodes grain sorghum, irrigation
vegetables, wheat
Burkholderia Intercept Rhizoctonia solani, Maize,
cepacia Fusarium spp., vegetables,
Pythium spp. cotton
Pseudomonas BlightBan Frost, Erwinia Almond, apple, Wettable powder
fluorescens A506 amylovora cherry, peach, applied postharvest to
pear, potato, fruit as drench dip or
strawberry, spray
tomato
Pseudomonas Conquer Pseudomonas tolassii Mushroom Spray
fluorescens
Pseudomonas Victus Pseudomonas tolassii Mushroom Spray
Sfluorescens
Pseudomonas Bio-save 10 Botrytis cinerea, Citrus and Wettable powder
syringae Penicillium spp., Mucor pome fruit applied
pyroformis, postharvest to fruit
Geotrichum candidum as drench dip or spray
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Phomopsis spp.,
Botrytis spp., Pythium

spp., and Phytophthora spp.

vegetable crops
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