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ABSTRACT

Fire blight disease of pear was first recorded in Egypt in 1962.
The severe occurrence of the disease on pears took place at Behera
Governorate during 1982 season. In April 1995,1996,1997 and 1998
symptoms characteristic of fire blight were observed in orchards at
Behera, Menufia and Nubaria provinces. An extensive survey of most
pear orchards revealed similar symptoms on trees in al} locations,

Twenty seven isolates formed reddishorange colonies with
deep orange centers on MS medium. They did not fluoresce under
ultraviolet light when grown on King's medium B, bacterial ooze was
produced on immature pear fruits.

Based on morphological, physmloglcal -and biochemical
characteristics and also carbon source utilization as determined with
the BIOLOG ™ system of the isolates studied all provided ev idence
to confirm the existence of fire blight in Egypt.

BIOLOG provides a very simple approach for identification
of the bacterium Erwinia amylovora the causal agent of fire blight in

Egypt.

Key words : biolog G-ve micropi’at_es, Erwinia amylovora, fire bffghr,
pear . utilization of carbon sources .
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1. INTRODUCTION

Fire blight caused by Erwinia amylovora (Burrill) Winslow er
al. was first recorded in Egypt in 1962 in a pear orchard at Mamal El-
Kezaz in the region between Alexandria and Damanhur by El-
Goorani, (1964), Abou-El-Dahab and El-Goorani, (1964), and El-
Helaly et al, (1964). However, subsequent investigations have
indicated no case of fire blight was reported in the mentioned area as
well as from other orchards during the period from 1966-i972 (EI-
Goorani 1973).

A severe outbreak of fire blight was observed on pears in the
Nile Delta of Egypt in 1982 (Abou-El-Dahab ef af., 1983; Van der
Zwet, 1986). Since then, the disease spread rapidly through different
provinces and was responsible for serious economic losses to pear
growers .

Monitoring populations of E.amylovora and Pseudomonas
syringae on pear orchard were studied in 1984 and 1985 in
Kumbaneit Abo-Keer, Behera Governorate by Abd El-Ghafar (1988).
He found that the population of £.amplovora was higher than that of
Ps. syringae for all tested samples from buds, flowers, leaves and
fruits in the period from February to May . He also reported that high
population of E.amylovora was found in cankers but no bacterial cells
of Ps. syringae were found in cankers.

~ In 1994 the same author investigated the relationship between
disease severity during autumn period and severity of the disease in
the following spring . He found that high occurrence of cankers and
infected clusters per tree reflected on the disease severity and
decrease in yield in the following spring .

The disease, usually, causes gradual decrease in tree vigour and
consequently in productivity to an extent which obliged some growers
to remove the affected trees and sometimes the orchard. Pear
plantation in Egypt is rapidly decreased. Its acreage of 7827 fed. in
1990 was reduced to 1124 fed. in 1998 at Behera Governorate.
However at Nubaria province pear plantations decreased from 4545
fed. to 3418 in 1995 and 1998, respectively.

Contradictory reports revealed that media selective for fire
blight failed to give rise to E.amylovora and the bacteriological
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characteristics of the isolated pathogen were different from those
known for Pseudomonas syringae van Hall but conform with those of
Pseudomonas syringae pv. phaseolicola (Burkholder) Younget al.,
(Farag, et al,, 1986). : ' : '

In 1993, Farag endeavored to point out the reported spurious
characteristics of the fire blight bacteruim that may help in
discrimination of genuine ones based on bacteriological differences
among cultures collected from different locations.

The objective of this study was to confirm the presence of
E.amylovora in pear orchards in Egypt. Diagnostic and identification
tests were performed on all isolates from different localities by using
BIOLOG ™ system,

2. MATERIALS AND METHODS

2.1. General techniques . :
2.1.1. Collection of plant material and isolation of the pathogen
An extensive survey of pear orchards in Behera, Menufia
Governorates and Nubaria province was conducted in the spring of
1995,1996,1997 and 1998. Samples of blossoms, leaves and
cankerous branches with typical fire blight symptoms were collected.
The pathogen was isolated from fresh 00ze o blighted branches and
petioles of leaves and blossoms by excising pieces and homogenizing
in sterile distilled water. The resulting homogenates wete plated onto
MS plates (Miller and Schroth, 1972). Incubation for colony
development was at 28 °C for 72-96 hr or until the reddish orange
colored colonies, typical of E.amplovora, were observed. Transfers
from such colonies were made onto King’s B medium (King er ai.,
1954) and all colonies which did not produce green fluorescenice were
used in subsequent pathogenicity tests .

2.1.2. Pathogenicity tests o .

The pathogenic ability of the isolates was tested on green
immature pear fruitlets which were surface sterilized with ethanol
95% and inoculated by stabbing with a necdle laden with (24hr.
culture) of the bacteria. The inoculated fruitiets were placed in plastic
boxes in which high humidity was maintained with wet cotton pieces
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and incubated at 25-28 °C for 4 days. Control pear fruitlets were
jnoculated with sterile water. Pathogenicity assays were conducted
twice with all isolates.

 Induction of the hypersensitive reaction on leaves of young
tobacco plants (Vicotiana labacum) was tested with the infiltration
méthod according to Schroth and Hildebrand, (1980). The plants were
kept for 3-4 days in a greenhouse at 25 °C until clear necrotic lesions
developed.

2.1.3, Culturat characteristics and biochemical tests

Al isolates that showed pathogenicity to the host were
subjected to complete identification, The cultural as well as the
morphological, physiological  and biochemical characteristics
suggested by Dye (1968) and Schaad (1980) were considered.

1.2, ldentification using BIOLOG micro-plates

BIOLOG ™ micro-plates (Biolog , Inc., 3938 Trust Way,
Hayward, CA 94545, USA) test the ability ofa micro-organism to
utilize ‘a preselected panel of different carbon sources. The test yields
a characteristic pattem of purple wells which constitutes 4 “Metabolic
Fingerprint® of the capacities of the inoculated organism (Bochner,
1989 | Jones ef al, 1993; Harris-Baidurin and Gudmestad, 1996).
Tetrazolium violet Isused as a redox dye to colorimetrically indicate
the utitization of the carbon sources. :

To identify an unknown isolate, firstly perform a Gram stain, If
the bacterium is G-ve, it is cultured on Tryptic soy agar (TSA) or
Biolog universal growth medium (BUGM), (Bochner, 1991). A cetl
suspension Is prepared at a specified density and s inoculated into the
G-ve microplate. The microplates were incubated overnight to allow
the purple color to settle to the bottom of the wells, The pattern of
purple wells {s then keyed into Biolog's Microlog computer program
which autornatically cross - references the patiem to an extensive
library of species. If an adequate match is found, an identification of
the lsolate s made. Two dimentional clustering algorithms to
recognize groups of related bacteria snd quantify their relatedness
were made, - '
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3. RESULTS AND DISCUSSION

3.1. Field observations

Blossom infections usually are first noticed in April when the
flowers withered and turn brown to black, the infection progresses
into the spur leaving the entire cluster blighted. Bacterial exudate
(ooze) was observed coming out on the petioles of the leaves and
blossoms. The dead and blackened leaves and blossoms remained
attached on the twigs. Later in June and July dead twigs and shoots
.were observed on the trees as a result of the progress of infection
through the fruiting spurs to the shoots and twigs, The extended
cankers down the branches and trunk were observed by discoloration
of the inner bark tissues. The margins of the canker are indefinite at
first, but late in the season the margin became more sharply defined
and semetitnes produced bacterial exudate (ooze) on the surface of
“hold-over” cankers, . Such finding was approximately in the line
with that reported by Hildebrand, (1936), Parker , (1936); Rosen,
(1929) and Thomsen et al, (1975) who noticed that the majority of
cankers formed in one season did not become active hold - overs and
produced visible coze the following year. _

Fire blight symptoms were observed in a large number of
orchards surveyed in 1995, 1996, 1997 and 1998 throughout Behera,
Menufia Governorates and Nubaria province. There was alossin
large branches and sometimes the entire trees. The loss of blossoms
per tree varied from 50-i00% of blossoms blighted. The weather
during spring at such Governorates seemed to be favorable to
outbreak and spreading of fire blight in 1995 and 1998. Therefore, the
disease varies in severity from year to year and from location to
location because of variation in environmental conditions and
~ differences in amount of initial inoculum. The present results are in
agreement with those obtained by (Eden- Green and Billing , 1974
Schroth et al., 1974). '

The principal sources of primary inoculum were the margins of
cankers formed the previous seasons which were observed in most
orchards surveyed - from 1995 to 1998. Therefore, it is likely that fire
blight became widespread in large areas of Behera, Nubaria and
Menufia Governorates, In 1995 and 1998 trees bloomed considerably
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later than usual, together with the extended rainfall. average
temperatures from 7-28C and wind storms combined to initiate the
prevalence of fire blight in these Governorates. On the other hand, it
is important to notice that the level of precipitation at March and
April helped in the activation of the margins of cankers and
dissiminating the inocula to healthy shoots and blossoms .

3.2. Isolation and pathogenicity tests

The isolation of E.amylovora from different orchards at
Behera, Menufia and Nubaria demonstrated that the pathogen has
become established in northem and new land regions of Egypt.

Twenty two isolates from infected blossoms, leaves and
blighted shoots produced on MS medium, reddish - orange colored
colonies which were indicative of E.amylovora on the highly
selective medium. All the isolates obtained did not fluoresce under
uitraviolet light when grown on King’s medium B. The main
morphological , physiological and bicchemical characteristics of the
isolates studied , as well as various diagnostic tests are shown in
Table (1). No variation between ail isolates obtained was noted.

Results of pathogenicity tests demonstrated that all isolates
which were identified by BIOLOG system were also pathogenic on
immature pear fruitlets with no substantial difference in degree of
ooZing. Results of hypersensitive reaction on tobacco in Table (1)
showed good correlatian with ooze formation on pear fruit
qualitatively .

3.3, Identification with Biolog technigue

The metabolic capabilities of all the isolates to utilize 95
different carbon sources were examined by the BIOLOG system.
Most of E. amylovora isolates oxidized cyclodextrin, dextrin N-
acetyl - D- glucosamine , L- arabinose, D- fructose, D- galactose, D-
shannitol, B-methyl - D- glucoside, D- psicose, D- sorbitol, sucrose,
D- trehalose, methyl- pyruvate, monomethylsuccinate, D- gluconic
acid, succ¢inic acid, bromosuccinic acid, L- atanine, L- glutamic acid,
D- glucose, glycerol, glucose 1-phosphate and glucose 6 - phosphate
under the test conditions used, (Fig 1,2) which showed that the rows
from A to H and the columns from 1-12 represent 96 wells of the
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Table (1) :The morphological characters, physiological and biochemical
reactions of the isolated bacterium .

e

Character Reaction
Gram staining - ve
Sporulation -
Reaction to various diagnostic tests :
Colour of colony on MS medium " +
Growth under UV on king's medium B " NF
Immature pear fruit* 0
Tobacco hypersensitivity e Tas i 2 e e
Hydrolysis of :
gelatin +
starch -
aesculin -
H,S from cysteine =
Acetoin +
MR -

Nitrate reduction -
Reducing substances from sucrose =

Production of :
Levan +
Indole -~
Urease production -

Utilization of sugars and other carbon sources:
L (+) arabinose

fructose +
lactose +
cellobiose =
maltose -
glucose =
mannitol +
salicin . +
dulcitol -
glycerol -

methyl glucoside =

a Miller - Schroth medium: reddish orange colonies (+}
b Under uitraviolet light, no fluorescence (NF)
¢ Oozing ()

+= positive reaction , - = negative reaction
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Microplate, with different carbon sources. For example, the reference
well (A-1) with no carbon source, (A-2) with cyclodextrin, (B-2) with
D- fructose and (H-12) with glucose 6- phosphate . On the other
hand,all wells scored as borderline <xxx> are positive reaction i.e.
(B-4) showed that the organism oxidized D- galactose and the celis
reduce the tetrazolium dye forming a purple color . These results are
in line with those reported by Kim et al., 1996.

The Biclog system regarded 10 bacterial species as closest
species to the unknown bacterial strain no. 105 from Nubaria (Fig.2).
These species were placed in three distinct clusters (Fig.3,4) which
were constructed based on the distances shown in Fig.2. The smaller
the distance , the more closely the species were. Thus each cluster
included the closely related species . Evidently strain 105 was
remotely related to the species in cluster (A), while it was closely
related to those in cluster (B). For example , the distances between
strain 1035 and the closest species of cluster (A) ranged from 12.21 for
Actinobacillus seminis to 8.861 for Pasteurella anatis. On the other
hand, the distances between strain 105 and the closest species in
cluster (B) ranged from 8.255 to 3.278 for Vibrio Cholerae and
Erwinia amylovora A, respectively. It is also clear from such data that
E.amylovora B was the only species included in cluster (C) and the
distance between strain 105 and this species was 7.727. Therefore, it
was concluded that E.amylovora was the closest species to the
unknown bacterial strain 105 from Nubaria and also the similarity
was 78% between them. : :

Field observations (symptoms), colony morphology on highly
selective medium and pathogenicity assays all provided evidence to
confirm the existence of fire blight disecase in Egypt. These
observations are in agreement with others (Ei-Goorani, 1964; El-
Helaly et al. 1964; and Abd-El-Ghafar, 1988 and 1994).

Based on traditional bacteriological tests as outlined by Dye
{1968) and Schaad (1980) con;gared with carbon source utilization as
determined with the BIOLOG™ system (Bochner, 1989), it is evident
that the causal agent of bacterial blossoms, leaves and shoot blight is
the bacterium Erwinia amylovora.
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It can be concluded that the identification of the bacteria is not
a trivial matter. Biolog provides a very simple and practical approach
to deal with this problem,
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