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Mode of Action of Bacillus pumiJus in Suppressing Pseudoperonospora cubensis (Berk and
Curt) Rostow, the Pathogen of Downy Mildew of Cucumber
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ABSTRACT

Microscopic examinations by light and scanning electron microscopy of the cucumber downy mildew lesions treated by
liquid culture of Bacil1us pumi/us showed direct effects that appeared as loss in turger and osmolysis of sporangia and
hyphae of Pseudoperonospora cubensis (Berk and Curt) Rostow. Surface activity of B. pumi/us culture filtrate was
verified on the red blood cells. The spectrum of Gas-Chromatography of the metabolites excreted by B. pumilus
included various bands which mostly represented different antibiotic and surface-active compounds. Increasing of
peroxidase and polyphenoloxidase in newly emerged leaves of treated plants confirmed induction of resistance against
the downy mildew disease.
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INTRODUCTION

Downy mildew is a severe disease in cucumber
plants in Egypt. Use of fungicides for disease control
causes environmental disorder, in addition the causal
agent, Pseudoperonospora cubensis (Berk and Curt)
Rostow, has developed resistance to fungicides
(Klinkenberg et al., 1998). Many species of Bacillus
are known to suppress several fungal plant
pathogens belong to many genera such as;
Rhizoctonia, Sclerotin;a, Fusarium in addition to
Pseudoperonospora cubensis (Fiddman and Rossall,
1994). Bacterial antagonists assume their
antagonistic effects, mainly by the production of
antifungal antibiotics which seem to play a major
role in the biological control of plant pathogens
(Leifert et aI., 1995). Many of these antifungal
substances have been characterized and identified as
peptide antibiotics (Katz and Demain, 1977). The
antifungal peptides produced by Bacillus species
included mycobacillins (SenGupta et aI., 1971),
iturins (Isogai et aI., 1982) and bacillomycins
(Peypoux et aI., 1981), El-Gremi et aI., (2012)
stated that P. cubensis on cucumber plants was
suppressed and controlled mostly by a local isolate
of Bacillus sp.

The present study was designed to verify the
mechanism of action of the most effective isolate
identified as B. pwnilus.

MATERIALS AND METHODS

Pseudoperonospora cubensis inoculum and plant
inoculation
Infected cucumber plants that showed ideal

downy mildew symptoms caused by P. cubensis.
were collected from different locations at Kafr

Eisheikh and Elgharbiya governorates, Egypt. The
infected plants were transferred to the laboratory and
maintained in humid chambers (- 90 % RH) at 20°C
and with full overnight darkness for sporulation. The
sporangia were then washed off by shaking the
infected leaves gently in distilled water for few
minutes, Spore suspension was adjusted to 5x 10'
sporangia/ml, using a hemocytometer. Inoculation
with P. cubensis was artificially performed onto two
weeks aged cucumber seedlings, having fully
expanded true leaves, according to Samoucha and
Cohen (1984), Sporangial suspension was sprayed
onto the upper and lower surfaces of the leaves.
Each plant received 10-20 ml spore suspension. The
infected plants were irrigated whenever needed and
fertilized as recommended with calculated doses of
the mineral elements.

Preparation of Bacillus pumilus metabolites
To estimate maximum production of the

antibiotic metabolites, the method described by
Awais et al. (2007) was followed. Flasks of 500 ml
capacity, containing 100 ml nutrient broth medium,
were inoculated, each with I ml from 3 days old
nutrient broth culture. The cultures were incubated
at 30°C and ISO rpm for 7 days. The production of
antibiotic metabolites was determined daily by
determination of the disease inhibition after treating
the infected plants, The liquid culture showed
maximum disease inhibition was used for obtaining
free cell supernatant. Cells were precipitated at
10000 rpm centrifugation for IS min.

Nature of mode of action
The prepared cell free supernatant was used to

treat the cucumber plants therapeutically (for direct
effect) as well as prophylactically (for indirect
effect),
















