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CHARACTERISTICS OF ONION (ALLIUM CEPA L.)
PATHOGENIC BACTERIA AND THEIR CONTROL
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Bacterial diseases cause serious problems in cultivation of onion (Allium cepa L.)
in Poland and abroad. There are several factors contributing to the losses in onion
production caused by these diseases, e.g. weather conditions, biology of bacteria
and epidemiology of the disease, lack of efficient pesticides, lack of disease-resis-
tant cultivars and problems with identification of the causal agents. According to
reports, in Poland onion is being infected by following bacterial pathogens:
Burkholderia gladioli pv. alliicola, Burkholderia cepacia, Pectobacterium carotovorum
subsp. carotovorum and Pseudomonas sp. However, the causal agents are usually de-
termined on the basis of observed symptoms rather than due to the use of diagnos-
tic methods. Therefore, the initial aim of this work was to identify pathogens
causing bacterial diseases of onion in Poland with the use of diagnostic methods.

In the years 2004–2009 diseased onions were collected from several regions of
Poland (from following provinces: mazowieckie, łódzkie, kujawsko-pomorskie,
wielkopolskie, małopolskie, lubelskie). Seventy two isolates of bacteria obtained
from these onions were selected and assigned for identification. Biochemical,
physiological and molecular methods were used for this purpose. Isolates from on-
ions with soft rot symptoms belonged to following species: Pseudomonas marginalis
pv. marginalis, Burkholderia gladioli, P. viridiflava, P. aeruginosa, Serratia plymuthica,
Enterobacter cloacae and Pantoea ananatis. All these bacteria developed soft rot in on-
ion bulbs in the laboratory pathogenicity tests performed according to Koch postu-
lates. This suggested that they were probably the causal agents of onion disease or
participated in the disease development. This is the first report about isolation of
bacteria S. plymuthica, E. cloacae and P. ananatis from diseased onions in Poland.
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Another aim of the work was to develop an efficient and environment friendly
method of onion protection against bacterial infection. Application of material
from Brassicaceae and Solanaceae plants was studied as the way to decrease the
pathogen populations and to reduce disease symptoms. These plants contain bio-
logically active substances, among others glucosinolates degradation products,
whose antimicrobial activity is well documented in the literature. However, there
is no data on how these compounds could affect onion pathogenic bacteria. In
these studies their efficacy in reduction of bacterial population was investigated
under laboratory conditions as well as in field experiments. The plant material
used was able to decrease number of cells of B. gladioli pv. alliicola, B. cepacia and P.
carotovorum subsp. carotovorum in the in vitro culture. Milled seeds of mustard sig-
nificantly inhibited development of disease symptoms on onion bulbs under labo-
ratory conditions. Milled seeds of mustard and rapeseed meal added to the soil also
inhibited colonization of onion seedlings roots by Pantoea ananatis, which is a
seed-transmitted pathogen. Additionally, this organic addition had a positive in-
fluence on seedling growth.

Soil suppression of pathogenic bacteria B. cepacia was investigated in container
experiments, performed in the field. The effect of Brassica plant material added to
compost soil, field soil and peat substrates, on population of B. cepacia and onion
disease development was evaluated. It was shown that the amount of B. cepacia was
highly related to the type of the soil and plant material used. From obtained results
it is supposed that the decrease in B. cepacia population could have been caused by
an increase of other soil microorganisms population, production of toxic sub-
stances during degradation of plant materials, e.g. ammonium or glucosinolate
degradation products.

Prevention plays a key role in the protection of onion against pathogenic bacte-
ria. Accordingly, some disinfectants (Syrlicid, Kloracid, Tsunami, Topax 91, Topax
99, Hypochloran and Oxonia) were studied. Their antibacterial activity towards B.
cepacia, B. gladioli pv. alliicola, P. carotovorum subsp. carotovorum and P. ananatis was
examined. Minimal bacteriostatic and minimal bacteriotoxic concentrations of
each disinfectant were determined. The disinfectants in question were effective in
inhibiting the tested bacteria growth.

Several commercial agents/preparations also exhibited antimicrobial activity
against bacterial pathogens of onion. Oil from tea tree (0.3% and 0.5%) exhibited
antibacterial activity towards B. gladioli pv. alliicola, B. cepacia, P. carotovorum subsp.
carotovorum and P. ananatis. Also 2% boric acid has been shown to have a toxic effect
on P. carotovorum subsp. carotovorum and B. gladioli pv. alliicola.

There is no information about the resistance of onion cultivars registered in Po-
land to bacterial diseases. Therefore, in presented work, 33 cultivars of onion were
examined for their susceptibility to disease by B. cepacia, B. gladioli pv. alliicola, P.
carotovorum subsp. carotovorum. Almost all studied cultivars were susceptible to in-
fection by B. cepacia. In the case of P. carotovorum subsp. carotovorum and B. gladioli
pv. alliicola the susceptibility of the studied cultivars was more variable. Among all
the tested cultivars Alonso F1 showed the highest resistance to bacterial infection.
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