
*Research Institute of Crop Production, Prague, Czech Republic
**Academy of Sciences of the Czech Republic,

Institute of Plant Molecular Biology, eské Bud jovice, Czech Republic

LIMITATIONS IN RELIABILITY OF FIRE BLIGHT
(ERWINIA AMYLOVORA) DIAGNOSTIC METHODS1

*B. Kokošková, **I. Mráz and **J. Fousek

Abstract

A total of 20 Erwinia amylovora-like (Ea-like) isolates originating from symp-
tomatic samples of fire blight host plants were analysed. 14 of them reacted nega-
tively in immunochemical tests. Six Ea-like isolates reacted positively with a
polyclonal antibody for PTA-ELISA (Loewe Co., Germany) and five of them gave
positive reaction in indirect IF test (Adgen Co., Scotland). In hypersensitivity tests
in tobacco, all Ea-like isolates were negative. Three of those isolates were positive
in a PCR but after optimisation of our PCR test by finding an optimal annealing
temperature for primers, Ea-like isolates reacted as negatives. These isolates iden-
tified using the microbial identification system BIOLOG as Pantoea dispersa (one
isolate) and P. agglomerans (two isolates), were white variants of mentioned species
that occur less frequently than yellow variants.
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Introduction

Fire blight caused with Erwinia amylovora (Burr.) Winslow et al. (further only
Ea) is one of the most serious diseases. The fire blight agent attacks some
susceptible species of family Rosaceae as Malus sp., Pyrus sp., Cydonia sp., Crataegus
sp., Cotoneaster sp., Sorbus sp. and others often leading to their death (van der Zwet
and Beer 1991, Sobiczewski et al. 1997).

The fire blight pathogen is listed as quarantine harmful organisms in many coun-
tries, where very strict quarantine regulations are used (Quarantine… 1997, 1992).
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Apart from reliable and rapid determination of fire blight causal agent with
common agglutination method (Pánková et al. 1998), ways of pathogen detection
directly from infected plant tissues are usually used by means of ELISA, IFAS and
PCR tests (Quarantine… 1997, Sobiczewski et al. 1997).

Materials and methods

Ea-like isolates originating from samples of host plants with fire blight symp-
toms were analysed. Isolates were cultivated on MPA (meat peptone agar) and in-
cubated at 25°C.

Commercial polyclonal antibodies (Pabs) (Loewe Co., Germany and Adgen Co.,
Scotland) for PTA-ELISA (plate-trapped antigen – enzyme-linked immunosorbent
assay) and latter for indirect IF (immunofluorescent) test were used for determina-
tion of putative Ea-like isolates at concentrations corresponding to optical density
at 620 nm (OD620): 0.1, 0.01 and 0.001.

PCR test with primers AMSbL and AMSbR (Bereswill et al. 1995) for determi-
nation of Ea was used. PCR reaction started with the DNA denaturation (94°C, 4
min) and continued in 40 cycles consisting of 94°C for 1 min, 55°C for 30 s and fi-
nal extension (72°C, 2 min).

Hypersensitivity tests on tobacco were carried out with all Ea-like isolates and
with a reference strain RICP Ea 8/95 of E. amylovora, which gave typical HR re-
sponse.

Ea-like isolates were characterised using microbial identification system
BIOLOG (Inc., USA) according to manufacturer’s recommendations.

Results

A total of 20 Ea-like isolates originating from symptomatic shoots of apple and
hawthorn were analysed. 14 isolates reacted negatively in immunochemical tests.
Six Ea-like isolates reacted positively with a Pab for PTA-ELISA at concentrations
corresponding to OD620 = 0.1, while at OD readings of 0.01 to 0.001 the results
were negative. Five Ea-like isolates gave positive reaction with a Pab in indirect IF
test at all tested concentrations (OD620 equal to 0.1, 0.01 and 0.001) (Table 1).

Three of those Ea-like isolates were positive in a PCR test with primers AMSbL
and AMSbR designed for detection of Ea. After modification of PCR protocol,
Ea-like isolates reacted as negatives (Table 1). Optimisation of our PCR test was
achieved by finding an optimal annealing temperature for primers. The recom-
mended annealing temperature (49°C) for these primers at 55°C was increased and
the annealing time was reduced from 2 min to 30 s.

In hypersensitivity tests on tobacco, all Ea-like isolates were negative (Table 1).
These isolates were identified using the microbial identification system BIOLOG
as Pantoea dispersa Gavini et al. (one isolate) and P. agglomerans (Ewing & Fife)
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Gavini et al. (two isolates) (Table 1). Identified isolates were white variants of spe-
cies P. dispersa and P. agglomerans that occur less frequently than yellow ones.

Discussion

In our tests, six Ea-like isolates reacted positively with a Pab of Loewe Co. for
PTA-ELISA and five of them with a Pab of Adgen Co. in indirect IF test (Table 1).
According to morphological features, these isolates did not appear as typical E.
amylovora isolates. Therefore we analysed Ea-like isolates in other laboratory tests.

Three of six Ea-like isolates were positive in a PCR test with primers AMSbL and
AMSbR designed for detection of Ea according to Bereswill et al. (1995), but after
optimisation of our PCR test these Ea-like isolates reacted negatively (Table 1).

Hypersensitivity test appeared reliable on tobacco because reference strain of
Ea formed a typical HR response, while isolates P. agglomerans and P. dispersa were
negative (Table 1).

Microbial identification system BIOLOG enabled reliable identification of Ea
(Krejzar and Kokošková 1999) and P. agglomerans (Pánková, personal communica-
tion). Our results indicated that also white variants of P. dispersa and P. agglomerans
should be reliably identified using BIOLOG system, however, we do not have more
experience so far.

Since there were positive reactions in our immunochemical tests, these Ea-like
isolates could give false positive results in routine screening of plant samples. In
ELISA and IFA, the reliability of results obtained depends on quality of used anti-
bodies (Quarantine… 1997). The disadvantage of Pabs is usually a result of insuffi-
cient specificity. Pab is usually a mixture of various antibodies because contains
specific antibodies for more than one epitope (Sobiczewski et al. 1997). According
to our results, commercial Pabs were not sufficiently reliable in our tests. At least
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Table 1
Reaction of Erwinia amylovora-like isolates in various diagnostic tests

Ea-like isolate PTA-ELISA IF test HR test on tobacco PCR Optimised PCR BIOLOG

1 + + – + – P. dispersa

2 + + – + – P. agglomerans

3 + + – + – P. agglomerans

4 + + – – – nt

5 + + – – – nt

6 + – – – – nt

RICP Ea 8/95 + + + + + E. amylovora

+ – positive result, – – negative result, nt – not tested.
RICP – Research Institute of Crop Production, Prague, Czech Republic, Collection of Plant Patho-

genic Bacteria, Department of Bacteriology.



two tests based on different modes of action are necessary to use for reliable diag-
nosis of fire blight disease.

Literature

Bereswill S., Bugert P., Bruchmueller I., Geider K., 1995: Identification of the fire blight pathogen,
Erwinia amylovora, by PCR assays with chromosomal DNA. Appl. Environ. Microbiol. 61:
2636–2642.

Krejzar V., Kokošková B., 1999: Erwinia amylovora – biochemische Identifizierung mit der Biolog Sys-
tem. In: 2. Symposium Phytomedizin und Pflanzenschutz im Gartenbau, Wien, 27–30 September
1999. Ed. K. Pieber, G. Bedlan. Institut für Obst- und Gartenbau, Universität für Bodenkultur,
Wien: 170–171.

Pánková I., Mráz I., Petrzik K., 1998: Determination of optimal concentration of Erwinia amylovora and
Pantoea agglomerans antigens in the slide agglutination reaction. Plant Prot. Sci. 34, 2: 59–62.

Quarantine pests for Europe. 1997. Eds I.M. Smith, D.G. McNamara, P.R. Scott, M. Holderness.
EPPO/CAB Int., Wallingford.

Quarantine procedures. 40. Erwinia amylovora – sampling and test methods. 1992. EPPO Bull. 22:
225–232.

Sobiczewski P., Deckers T., Pulawska J., 1997: Fire blight (Erwinia amylovora). Some aspects of epidemi-
ology and control. Research Institute of Pomology and Floriculture, Skierniewice, Poland.

Zwet van der T., Beer S., 1991: Fire blight – its nature, prevention, and control. A practical guide to inte-
grated disease management. Agric. Inf. Bull. 631.

Authors’ addresses: Dr Blanka Kokošková,
Research Institute of Crop Production,
Drnovská 507,
160 01 Prague,
Czech Republic
e-mail: bkokoskova@vurv.cz

Dr Ivan Mráz,
Dr Jan Fousek,
Academy of Sciences of the Czech Republic,
Institute of Plant Molecular Biology,
Branišovská 31,
370 05 eské Bud jovice,
Czech Republic
e-mail: mraz@umbr.cas.cz

Accepted for publication: 9.03.2005

72 B. Kokošková, I. Mráz and J. Fousek


	Title
	Introduction
	Materials and methods
	Results
	Discussion
	Literature
	Authors ’ addresses

