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ABSTRACT
Downy mildew is a potentially serious disease of onions

(Allium cepa 1.) particularly when onions grown under cool, moist,
and humid conditions. The disease is caused by the air-borne fungus
Peronospora destructor (Berk.) Casp. which is a common
destructive disease of onion in Egypt. Numerous of microbial
isolates (50) were isolated from healthy onion leaf surfaces. These
isolated microorganisms comprised bacteria (70%), fungi (25%),
actinomycetes and yeasts (5%). The initial screening of these
isolates which were carried out under greenhouse conditions
resulted the selection of 4 different bacterial isolates and one fungal
isolate exhibited potency against P. destructor. The microscopic
examination of downy mildew on treated leaves using light
microscopy revealed dead and lysis of sporangia (conidiospores)
and sporangiophores of the tested fungal pathogen. The
predominant effective bacterial isolates belonged to Bacilli and
Pseudomonads. They were identified as Bacillus subti/is and
Pseudomonas sp. and the fungal isolate was identified as
Trichoderma harzianum. Bioassays were conducted under
greenhouse conditions at the experimental greenhouse, Fac. of
Agric., Kafr EI-Sheikh Univ., Egypt. Open field experiments using
two onion cultivars, Balady and Giza 20 were carried out to test the
efficacy of antagonists applied to protect onion, ~hmt'\ from downy
mildew eii~~:::;:,. ;ertorrnance of Trichoderma harzianum, Bacillus
subti/is and Pseudomonas sp. in a single or bacterial mixture in
controlling downy mildew disease of onion plants under greenhouse
and field conditions was evaluated. Spraying onion piauts under
greenhouse and field conditions with previously mentioned
antagonists as protective and curative treatments gave satisfactory
control to downy mildew disease either sprayed weekly or every
two weeks. The obtained results showed that, all bioagents
treatments led to significant decrease in the disease incidence and
disease severity compared with 'control treatment. The highest
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inhibition of the disease incidence was obtained when a mixture of
4 different bacterial isolates (Isolates No.23,41 and 67 of Bacillus
subtilis and isolate No. 14 of Pseudomonas sp.) were used. The
effects were similar to those of Ridomil MZ 72 wp fungicide.
Similar results were obtained when isolate No. 14 of Pseudomonas
sp. was used spraying on onion plants alone and when mixed with
isolates No.23,41 and 67 of Bacillus subtilis. Results also showed
that onion cv. Giza 20 was less susceptible with downey mildew
than Balady cv. In general results of this study suggest that the use
of the tested bacterial bioagents could be used in controlling downy
mildew disease of onion alternative to existing chemical products
especially when sprayed weekly.
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INTRODUCTION
Onion (Allium cepa L.) is one of the most important crops in

many countries of the world including Egypt. Green onion is ranked
nowadays as an economic vegetable crop for exportation. Onion
plants are subjected to infection with many diseases that affect crop
quantity and quality. Downy mildew disease caused by
Perono5pora destructor (Berk.) Casp. is the most destructive one (
Agrios, 2005 ).

Fungicides are still the principle means to control fungal
pathogens, but there is becoming more and more controversial.
Many investigators have indicated potentially undesirable
environmental effects of the fungicides on humans, plants and other
benyficial organisms. In addition, upsetting the biological balance
by toxic chemicals may lead to severe outbreak of diseases as well
as appearance of new races (Manon, 1998). Biological control could
be considcr~d ~:; ~-;. ~te~~!i'/I~ mean of chemical control. It depends
on the potential of beneficial antagoiUstic ll1~~i·~~:gl'IUisms.

Successful biological control of foliar diseases such as blights,
blast, powdery and downy mildews has been ac~ved by a number
of researchers under greenhouse and field trials using fungal and
bacterial antagonists (Vozenilkova et ai., 1992, Bettiol et ai., 1997,
Belanger and A is, 1998, Umesha et ai., 1999 , Singh et ai., 2000,
Abd EI-Moneim, 2001, Mosa, 2002, McGrath, 2004 and Hussein et
al., 2007).




































