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GRAIN-RESIDING ENDOPHYTIC BACTERIUM
Paenibacillus polymyxa P 6.3 POSSESSES GROWTH-
PROMOTING ACTIVITY AND PROTECT WHEAT
GRAIN FROM PATHOGENIC EFFECT
OF PSEUDOMONAS SYRINGAE
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Aim. To examine the effect of endophytic bacteria Paenibacillus polymyxa P 6.3, which was isolated
from grains of winter wheat variety Podolyanka, on the germination of wheat grains after the exposure
Pseudomonas syringae.

Methods. Growth-promoting and biocontrol activity of P. polymyxa P 6.3 were examined using roll
method. Standardized wheat grains were soaked in a suspension of 24 h culture of P. polymyxa P 6.3 for
12 h, control grains were soaked in sterile distilled H,O. After soaking, both pre-treated and control
grains (of 25 pcs) were put into rolls. In three days, half of both pre-treated and control grains were
exposed to phytopathogen P. syringae, and germination was continued. The lengths of coleoptile and
main root were measured on the 7th day of the experiment. Results were expressed as M = m. Differences
were considered significant at P < 0.05.

Results. Treatment wheat grains with P. polymyxa P 6.3 resulted in increased growth of coleoptile and
main root in all three varieties. Most prominent effect was registered in Favorytka variety. After the
exposure to phytopathogenic pseudomonads, slowing down of the growth of coleoptile and main root
occurred in all wheat varieties. Highest susceptibility to P. syringae pathogenic effect was registered in
Holikovs’ka variety. Pre-treatment of wheat grains with endophytic bacteria abrogated growth-
inhibiting effects of P.syringae.

Conclusion. Endophytic bacteria P. polymyxa P 6.3 exerts a growth-stimulating effect on wheat
germination and a protective effect against P. syringae. The plant growth promoting potential and
antagonistic activity make strain P 6.3 a promising biocontrol agent and growth stimulator as a
biofertilizer.
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Plant Probiotic Microorganisms (PPM) are
useful, plant-associated microorganisms that
provide a promising alternative to chemical
fertilizers and pesticides as biofertilizers
and biostimulants [1]. Particular attention
is focused on endophytic bacteria as a group
of PPM. A wide variety of endophytes
with probiotic properties makes them a
powerful tool in agroindustry. It is known
that endophytic bacteria promote plant
growth and nutrient uptake, and also have a
biocontrol activity [2, 38]. Their employment
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as bioinoculants is a promising practice in
multitudinous parts of the world [4], but
the best strategy for their application in
agriculture is still unknown [5]. Since wheat is
asignificant food crop in Ukraine, the selection
of endophytic composition and development
of agrobiotechnological approaches based on
them could be a new ecological way to achieve a
high-quality wheat crop.

To examine the effect of endophytic
bacteria Paenibacillus polymyxa P 6.3, which
was isolated from grains of winter wheat
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variety Podolyanka, on the germination of
wheat grains after the exposure Pseudomonas
syringae.

Material and Methods

Three wheat varieties of Ukrainian
selection were used in the study: two winter
wheat varieties (Triticum aestivum L.) —
Favorytka and Chyhyrynka, and one spring
wheat variety (Triticum dicoccum Schuebl) —
Holikovs’ka. Growth-promoting and
biocontrol activity of P. polymyxa P 6.3 were
examined using roll method [6]. Standardized
wheat grains were soaked in a suspension of
24 h culture of P. polymyxa P 6.3 for 12 h,
control grains were soaked in sterile distilled
H,0. After soaking, both pre-treated and
control grains (of 25 pcs) were put into rolls.
In three days, half of both pre-treated and
control grains were exposed to phytopathogen
P. syringae, and germination was continued.
The lengths of coleoptile and main root were
measured on the 7" day of the experiment.
Results were expressed as M = m. Differences
were considered significant at P <0.05.

Results and Discussion

Treatment wheat grains with P. polymyxa
P 6.3 resulted in increased growth of coleoptile
and main root in all three varieties (Fig. A, B).
Most prominent effect was registered in
Favorytka variety: length of coleoptile has
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risen by 24%, and length of main root —
by 40% as compared to untreated control.
Less pronounced effect was observed in
Chyhyrynka variety. After the exposure to
phytopathogenic pseudomonads, slowing
down of the growth of coleoptile and main
root occurred in all wheat varieties. Highest
receptivity to P. syringae pathogenic effect was
registered in Holikovs’ka variety: the length
of coleoptile was 12% lower, and the length of
main root — 30% lower than those in control
untreated grains. Surprisingly, treatment with
phytopathogenic bacteria led to the increase of
main root length in Favorytka grains, and did
not affect germination in Chyhyrynka variety.
Pre-treatment of wheat grains with endophytic
bacteria abrogated growth-inhibiting effects
of P. syringae: values of lengths of coleoptile
and main root in exposed grains did not
differ significantly from these values in
corresponding untreated control.

In this study, we found that treatment of
wheat grains with endophytic bacteria, which
we previously isolated from wheat variety
with high resistance to causative agent of
basal glume rot and leaf blight — P. syringae
[7], stimulates growth of coleoptile and main
root in three other wheat varieties of domestic
selection, and abolishes negative effect of
phytopathogen on grain germination. These
growth-promoting and preventive effects
slightly differed between examined varieties.
According to literature data, wheat resistance
to bacterial diseases is reached when frost
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Fig. Effect of P. polymyxa P 6.3 on coleoptile (4) and main root growth (B) in wheat grain:
1 — control; 2 — seedlings infected with phytopathogen; 3 — grains pre-treated with P. polymyxa P 6.3;
4 — grains pre-treated with the investigated endophyte followed by infection of seedlings with
phytopathogens, M = m, n = 25, *P <0.05 compared to control
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tolerance and disease-resistance genes are
combined in the same genetic background
[8]. All three varieties are characterized by
high winter hardiness and high resistance to
fungal diseases. Nevertheless, high growth-
promoting and phytopathogen-protecting
effects of endophytic bacteria were observed
in winter wheat variety Favorytka and spring
wheat variety Holikovs’ka with different
vulnerability to P. syringae. One can suppose
the existence of additional determinant of
high receptivity of wheat grains to positive
effects of external endophytic bacteria -
their own endophytic community, which
governs and maintains defense responses in
host plant, and probably positively perceives
foreign endophytic bacterium. However, our
assumption needs in further experimental
validation.
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Conclusion

Endophytic bacteria P. polymyxa P 6.3,
depending on the individual characteristics
of varieties, have a growth-stimulating
effect on wheat germination and a protective
effect against P. syringae. The plant growth
promoting potential and antagonistic activity
make strain P 6.3 a promising biocontrol agent
and growth stimulator as a biofertilizer.
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