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ABSTRACT

During the summer of 2001, a vascular stem rot of artichoke (Cynara
scolymus L) was reported. Gram negative, non sporulating bacteria were isolated
from the affected lesions. Colonies developed on nutrient glucose agar were greyish-
white to creamy white, smooth, round, glistening, slightly raised and visible on
isolation plates after 24h. On crystal violet pectate medium deep cup - like pits were
produced 3 days after plating. Based on physiological, biochemical and pathogenicity
tests, the bacterium was identified as a strain of Erwinia carotovora subsp. carotovora.

INTRODUCTION

Artichoke (Cynara scolymus L.) is a herbaceous perennial plant
which is grewn for its edible receptacies and scales, or bracts, of the blossom
buds. The origin of the globe artichoke is believed to be North Africa and
other Mediterranean regions. Worldwide, the major producers are Italy, Spain
and France, with U.S production accounting for 4% of the world supply
(Swiader et al., 1992).

The first recorded bacterial disease of globe artichoke being the soft
rot (Erwinia carotovora subsp. carotovora) although the first description of the
disease was made on symptoms only (Elliot, 1951 and Fahy & Persley,
1983). Another soft rot disease caused by Erwinia chrysanthemi was reported
in the Castroville region of California’s central coast. Symptoms are most
commonly observed following periods of warm weather. Inoculation in the
greenhouse of wounded plants recovered E. chrysanthemi that produced
stunt, wilt and crown rot symptoms (Colbert et al, 1990). Also, Erwinia
nigrifiuens the cause of artichoke violet necrosis in Argentina was reported
(Soto, 1997).

Another record of bacterial disease of artichoke was Xanthomonas
cynarae sp. nov. the cause of bacterial bract spot of artichoke.The disease
was observed for the first time in 1954 in Brittany and the Loire Valley,
France. This disease causes water — soaked spots on bracts and depreciates
marketability of the harvest. Ten strains of the pathogen causing bacterial
spot of artichoke, were identified as a member of the genus Xanthomonas,
(Trebaol et al., 2000).

MATERIALS AND METHODS

1. Diseased samples
During the summer season, 2001 diseased globes of artichoke plants
showing a vascular stem rot symptoms were collected from 5 fields at three
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vilages (Kerdasa, Nahia and El-Meaatemdia) of Imbaba district, Giza
Governorate. Globes were sorted into different cultivars while the
predominating cultivated cultivars were Balady, French and Imperial star.

2. lIsolation

Infected stems showing internal rot, wilt and dark discoloration of the
leaf petioles were sampled for isolation. Small cuttings of vascular bundles
and pith of stems were surface disinfected, in 1% sodium hypochlorite,
sectioned in sterile distiled water and streaked on nutrient glucose agar
(NGA) medium, semi selective media of, Miller — Schroth, (MS) medium,
1972 and crystal violet pectate (CVP), (Cupples & Kelman, 1974).

3. Identification of the isolated bacteria

Tentative identification of 8 isolates was made by observing the
colony morphology on NGA and CVP media. Air dried films of 24h old
cultures were Gram stained as modified by Kopeloff and Beerman
(Cruickshank et al., 1975) using acetone alcohol as decolorizer. Confirmation
of Gram reaction was made by the non-staining KOH method (Suslow et al.,
1982). Oxidase test (Kovacs, 1 956), potato soft rot, nitrate reduction were
made according to Lelliot et a/. (19686).

Tests used for distinguishing the globe artichoke isolates versus the
reference strains of soft rot Erwiniae (E. carotovora var. atroseptica, E.
carotovora var carotovora and E. chrysanthemi) included formation of indole,
anaerobic fermentation of glucose, growth at 36C, formation of reducing
compounds from sucrose (Dye D.W. 1969) and pectate degradation
(Hildebrand, 1971).

Production of acid from carbohydrates was tested in peptone free
basal medium (Dowson, 1957). All carbon sources were sterilized separately
as stock solution(s) and added to the test medium to give 1 % concentration
(Cruicshank et al., 1975). Records on acid prouction were made after three
days and up to one month.

4. Pathogenicity

Eight weeks old plants of artichoke cv. French (Cynara scolymus )
were used in this study. The isolated bacteria were inoculated by injecting the
bacterial suspension (107 cfu/ml.) of each isolate, using sterile syringe, into
the crown of the stem. Plants were kept to grow in the greenhouse at 28-30C.
Check plants were injected with sterile distilled water. Three replicates per
treatment were used. Sumptoms regulary observed throughout two weeks
after inoculation.

RESULTS AND DISCUSSION

1. Field observations and disease symptoms :

Field observations made on the disease indicated that most of the
infected plants showed internal rot symptoms in stems, that resuited in wilt
and dark discoloration on leaf petioles at the crown area. The described
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the major cause of dissemination of such diseases from one place to another

(Powelson & Apple, 1984).

Table (1) Source and percentage of infection in tested samples

Village Farm No.| Infection (%) |Samples ollected | Area inspected (Fed.)
El-Meaatemdia : i 17 11

2 5 11 8
Kerdasa 3 3 8 5
Nahia 4 6 12 8

5 6 12 6
Total 5 - 60 38
Mean - 54 - -

2. athogenicity test and symptoms:

All isolates tested were found pathogenic to the artificially inoculated
artichoke plants (cv. French) in greenhouse and showed typical symptoms of
soft rot caused by Erwinia carotovora while all check plants remained disease
— free. Most of the inoculated plants died out within two weeks after
inoculation. The survived inoculated plants showed discoloration and rot on
stem and pith at the crown area. Infected plants were small in size compared
with healthy check and showed necrotic vascular invasion mixed with soft rot.
Brown to dark brown color was shown after cutting the infected stem. The
pathogenic bacteria were re-isolated from artificially inoculated diseased
plants in all cases and showed the same identification characteristics.

3. Morphological characteristics of the pathogen :

All isolates were morphologically similar. The cells were Gram
negative rods, non-sporulating, motile with peritrichous flagella and no
pigments was detectable in King's medium B. On CVP medium, all isolates
produced translucent, iridescent colonies produced cup - like depression or
pits. Colonies grown on (MS) semi - selective medium for two days at 28C
showed white with yellow to orange centers and coroid margins resembling a
fried egg.
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carotovora subsp. carotovora and E. chrysanthmi (Table2).

Table (2): Morphological, physiological and biochemical characteristics

of globe artichoke isolates

Reference isolates Globe artichoke isolates

Ec.a. |Ecc.|Echr|1[ 23 4 S(6[7]8
Gram stain « = = N P sl =
KOH + + - *lxl+ |+l +[+]+7T+
Spores g & = w N ST E e el T
Motility + + - i+l |+ ETx] 2] %
Potato soft rot - + + + 1+ ]+ ]|+ ]|+ +]+]+
Oxidase reaction - - s e -l =l el el
Nitrate reduction + + - tlxiflels]lasE
OfF reaction F F F IFIFIFIFIFIFIRTE
Indole formation - = + el | sl &l s alo
Growth at 36C - - + AT AETE e
Pigments - - - = R N O e e
Gelatin liguefaction + + | + + | + +
Starch hydrolysis E - =M=l -1T=1 a1 o=l
Acid prouduction from
Lactose + - - Ak EdERE I ETFY
Maltose - + - +l+|+|[+]+]+[+]+
Melibiose + + + AL A
Trehalose - + g + i+l x]E 5]l +]%]|=x
Cellobiose + + + v dEdka Ed s rse,
Fructose + + + A E AR IR ST
Arabinose - B + AEAEFIE Ry rs e
Sucrose - + + +l+ |+ [+ ]+ +1T+ 1+
Salicin + - + + |+ +]+[++ |+ <
Dextrin - - - = el sz el 8 il BT
Dulcitol = B = sl =l el el el =

+ = positive reaction - = negative reaction F = fermintative
E.c.a. = Erwinia carotovora subsp. atroseptica

E.c.c.= Erwinia carotovora subsp. carotovora

E.chr = Erwinia chrysanthmi

The results presented in this study show that the isolate bacteria
from naturally infected globe artichoke were identical to those described for
Erwinia carotovora subsp. carotovora. On the other hand field symptoms,
pathogenicity, physiological and biochemical tests of the bacterial isolates
directed the auther to identify the isolated Erwinina as subspecies of
carotovora which was designated earlier by Eliiot (1951) and Fahy & Persley
(1983) as Erwinia carotovora subsp. carotovora. According to the available
data base, this is the first record of stem rot disease on globe artichoke in

Egypt.
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Several authors shown that E. carotovora subsp. carotovora may
survive in the rhizosphere of non-host plants other than globe artichoke (Mc
Intyre et al, 1978; Lapwood & Harris, 1980 and Smith & Bartz, 1990). Also,
Thomson ef al. (1981) reported that cracks and injuries were found in
susceptible cultivars especially when growers used higher rates of nitrogn
fertilizer. Such cracks favor the invation of the bacteria and increase the
incidence of disease.

Further studies are needed to evaluate the resistance of the imported
globe artichoke cultivars comparing to the domestic and old varieties. The
control of this soft rot bacteria either biological or through improvement of
farming practices is showed be considered too.
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