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Abstract: A devastating stem rot disease
of Yucca aloifolia, an ornamental plant,
was observed in the greenhouse of the
Faculty of Agric., Minia University.
Naturally infected plants showed typical
symptoms of soft rot on the stems. Four
isolates of motile, rod shaped, gram
negative bacteria were isolated from soft
rotted areas. All isolates were pathogenic
to yucca plants and induce soft rot

symptoms, however, bacterial isolates
differed in their virulence. Through
different biochemical tests, bacterial

isolates differed in their characteristics.
The isolated pathogenic bacteria was
identified as Erwinia chrysanthemi.

Host range studies revealed that the
bacterium was able to produce soft rot on
fruits of eggplant, tomato, squash, pepper,
potato tubers, carrot, turnip, onion,
chrysanthemum and sunflower. Stems of
maize, cowpea, broad bean show no
symptoms and remain unaffected.

The extracts of experimentally
diseased yucca stems were active in
pectinase and cellulase. On the other hand,
no enzymes activities were detected in
healthy tissues.

A correlation between the total and
reducing sugars and the pathogenicity of
the tested bacterial isolates were detected.

Keywords: Yucca aloifolia, Bacterial stem rot, Erwinia chrysanthemi,
sugars and enzyme activities.

Introduction

Yucca aloifolia (Spanish bayonet)
is an ornamental plant, which is
commonly grown in gardens, room
and house in Egypt. These plants are
tree-like succulents of the lily family
(Liliaceae) with stemless stiff, pointed
leaves that end in a sharp needle.
Extracts from the plant roots are used
in alternative medicine as a soap and
as an herbal dietary supplement
(Chase and Osborne, 2004). The
yucca has at least 40 species including

only two species growning in Egypt
(e.g. Yucca aloifolia and Yucca
gloriosa (Spanish dagger). A number
of commerical uses for yucca extract
has been found, including adding it to
root beer, alcoholic beer and coktail
mixtures as a foaming agent. Yucca
plants can also tolerate nearly full
shade and makes a wounderful accent
at entryways or in a shrub border
(Gilman,1999).

Leaf spot can be a problem in
areas with poor air circulation
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(Gilman,1999). Bacteria stem rot
disease is considered an important
disease of yucca plants. Dickey (1981)
also describped a stem rot of
Diffenbachia caused by Erwinia
chrysanthemi. Several authors
reported that yucca plants infected by
different fungi such as Fusarium stem
rot and Nectria spp., southern blight
caused by Sclerotium rolfsii which
were isolated from stem rot and all
portions of the plants (Chase and
Osborne, 2004). Furthermore, Simone
and Chase (1989) reported that four
pathogens were isolated from yucca
plants (e.g.Coniothyrium concentricum
a pathogen of brown leaf spot, gray
leaf spot caused by Cytosporina sp.,
Fusarium stem rot caused by
Fusarium spp. and southern blight
caused by Sclerotium rolfsii and
according to avaliable literature unless
otherwise indicated, no previous
studies indicated that this disease was
previously reported in the world.

The present work was carried out
to isolate and identify the causal
organism, studies including also the
host range. Furthermore, the effect of
the pathogen on the role of the cell
wall degrading enzymes as well as on
carbohydrate content in healthy and
inoculated plants during pathogensis
was discussed.

Materials And Methods
Isolation of the causal pathogen:

The causal organism was isolated
from naturally infected rot of Yucca
aloifolia showing typical stem rot

symptoms grown in the greenhouse of
Faculty of Agric., Minia University.
Infected stems were washed twice and
cut into small pieces which were
dipped in ethyl alcohol and flamed.
Sterilized pieces were then macerated
in a few amount of sterile distilled
water and left for 20 min then loopfuls
were streaked into Nutrient Glucose
Agar (NGA) and incubated plates at
25°C. The inoculated plates were
daily observed for 7 days .Single
colonies from the developing growth
were transferred by loop exhaustion in
three successive tubes with slanted
NGA to obtain pure cultures. Four
isolates of a rod shaped bacteria were
secured from four different yucca
plants showing typical stem rot
symptoms. They were designated as
Y1Y2,Y3 and Y4. The isolated
bacteria were kept at 5°C until used.

Identification of the pathogen:

Four infective bacterial isolates,
e.g. Y1,Y2,Y3 and Y4 were identified
by studying their morphological,
physiological ~and  biochemical
characters (listed in Table 1) that
recommended by King et al. (1954),
Kovacs (1956), Stapp (1961), Breed
et al., 1974 and also in the Bergeys
Manual of Systematic Bacteriology
(Sneath et al., 1986 and Bradbury
1986). However the tests were carried
out as described by Dye (1968),
Lelliott and Stead (1987) and Klement
etal. (1990).
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Pathogenicity tests:

Pathogenicity trials were perform-
ed on healthy plants grown in 25 cm
pots containing a sterilized loamy soil
(one plant/pot) under field conditions
in the Experimental Farm of
Department of Plant Pathol., Fac.
Agric. Minia Univ. Four months after
planting, each isolate was inoculated
into stems by puncturing. Puncture
method was carried out by puncturing
the bacterial isolates with sterile teeth
picks bearing small portions of 24 h
old bacterial growth of the tested

(A)

isolates through these punctures where
the teeth picks left. Five plants wer
used for each isolate. Check stems
were similarly treated as desribed by
using bacterial free sterile teeth picks.
The inoculated stems were covered
with plastic bags to keep high
moisture for 24 h. Three weeks later,
the inoculated stems were examined
for the development of disease
symptoms.

Bacteria were again isolated from
artificially  infected plants and
compared with the original inocula.

(B)

Fig.(1): Symptoms on Yucca aloifolia inoculated with Erwinia chrysanthemi
showig stem rot A) on the whole plant. B) Left control right
symptoms on infected stem of the plant.

Preparation of bacterial suspension:

The bacterial isolates of 24h old
cultures were washed from agar
surface with 0.1 % methylcellulose

and the concentration was adjusted to
10° colony forming unit (CFU/ml) by
using Milton Roy spectrophotometer
at 600 nm at OD .01 (Goth and Wehb,
1981).
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Reaction of some economic plant
species to bacterial isolates:

Fourteen plant species were
subsequently tested against other hosts
were inoculated at different stage by
Erwinia chrysanthemi isolates.

Surface sterilized eggplant, tomato,
squash and pepper and lemon fruits
were tested. Also, potato tubers and
roots of carrot, turnip and onion stem
were inoculated by forcing a sharp
flamed needle contaminated with 48
h-old bacterial growth and kept in a
clean, semi-sterile plastic containers,
each supplemented with a sterile
moist cotton pad at room temperature.
Stems of maize, cowpea, broad bean,
chrysanthemum and sunflower were
inoculated in the same manner, as
described in pathogenicity test. The
inoculated plants were kept at 30°C in
a greenhouse. The inoculated stems
were covered with plastic bags to keep
high moisture for 24 h. Five samples
or plants were used for each isolate.
Control samples or plants were
similarly tested with sterile water only
and kept in the same conditions.

Determination of enzyme activity:

The rate of stem rot was weightly
determined, three  weeks after
incubation at 30°C, where the rotted
stem tissue was removed with a
scalpel and weighed. The precent of
weight of rotted tissues was calculated
as follows:

weight of rotted tissues

% rot = X 100

Whole weight of stem

The pectolytic and cellulolytic
enzymes were determined in tissues of
healthy and artificially inoculated
Yucca aloifolia stems. Plants were
inoculated as described in pathogenic-
ity tests. For crude enzyme extraction,
healthy or inoculated stems were
mixed with 0.2 M phosphate buffer
pH 7.0 for pectolytic enzyme or
acetate buffer pH 4.5 for cellulase
activity (30g tissue/100ml buffer) in a
waring blender for 30 seconds. The
mixture was filtered through double
layers of cheese-cloth and centrifuged
at 3000 rpm for 20 min. The
supernatants were used either directly
for analysis or stored in a freezer until
used.

Pectolytic assay:

To detect the acticvity of pectic
enzyme in yucca Stem tissues
artificially inoculated with bacterial
isolates, the reduction in viscosity of
1.0% citrus pectin solution was
measured using the method described
by Barker and Walker (1962). The
reaction mixtures consisted of the 2
ml of tissue extracts and mixed
thoroughly with 5 ml of 1.0% (w/w)
citrus pectin solution at pH 5.2, 4.2 ml
of 0.05M sodium acetate buffer pH
5.2 and 1.0 ml NaCl (0.01M). The
reaction mixtures were incubated at
30°C for one and half hour and also
after 3 hr. The loss in viscosity was
calculated using the formula adapted
by Martekov et al (1963):

% loss in viscosity= T1-TO/TO x 100
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whereas, T1 : viscosity of inoculated
tissue extract.

TO: viscosity of control
enyzme).

(heated

Cellulase assay:

Cellulase activity was measured
using the viscometric method desribed
by Barker and Walker (1962), by
measuring the reduction in viscosity
of 1% carboxy methyl cellulose
(CMC) at 30°C for 3hr incubation.
The reaction mixture consisted of 2 ml
CMC (1%,w/w) dissolved in 0.1 M
acetate buffer at pH 4.5 and 2 ml of
tissue extract. Data were figured out in
the same way described above.

Total carbohydrate and reducing
sugars in healthy and artificially
inoculated yucca stems:

A) Total carbohydrates:

The phenol-sulphuric acid meth-od
was used for determing the total
sugars in clarified tissue extract as
described by Hodge and Horfreir
(1962).

B)Determination of reducing sugars:

This was performed according to
the methods of Nelson (1944) and
Somogyi (1952).

Statisical analysis:

Standard deviation (SD) was
calculated according to the methods
described by Gomez and Gomez
(1984) to compare the variances
between treatments.

Results and Discussion

Isolation and identification of the
causal pathogen:

Four isolates of a creamy-white
bacteria were isolated from Yucca
aloifolia plants showing typical stem
rot symptom. Regardless of some
slight  differences in  certain
characteristics, all bacterial isolates
appeared to be representative of
Erwinia chrysanthemi (Table 1)
according to description of Bergeys
Manual of Determinative
Bacteriology (1974), also in the
Bergeys Manual of Systematic
Bacteriology (Sneath et al., 1986 and
Bradbury 1986). However, the tests
were carried out as described by Dye
(1968), Lelliott and Stead (1987) and
Klement et al. (1990). The results in
the present work revealed that all the
tested bacterial isolates are rod
shaped, motile, gram negative, non
spore forming and negatively reacted
with ammonia production, starch
hydrolysis, H,S production, urease
activity and ice nucleation, while they
positively reacted toward gelatin
liquefaction, indol formation, rot of
potato and carrot slices, nitrate
reduction was reduced. All the tested
isolates produce of diffusible green
fluorescent pigment on nutrient agar
medium. Otherwise, the bacterial
isolates utilized glucose, galactose,
fructose, arabinose, cellubiose,
mannitol, mannose and Xxylose but
they did not utilize maltose, sorbitol,
and starch. Comparison of the
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Table(1): Morphological, biochemical and physiological characters of
bacterial isolates compared with descriptions of reference

isolates (previously identified)

The isolated Erwinia Erwinia dieffenbachii Ouf
Test bacteria chrysanthemi and El-Sadek (1997)
Goto (1979)
Shape of cell Rod Rod Rod
Motility + + +
Gram reaction - - -
Pigment on CaCO; agar DGFP DGFP -
Sporulation - - -
Rot potato slices + ? +
Aerobiosis aerobic aerobic aerobic
Gelatin liquefication + + +
Starch hydrolysis - - -
Lecithinase production + ? ?
Levan production + ND +
Indole formation + \ -
Ammonia production ND +
H,S production - - -
Urease activity - - +
Nitrate reduction to nitrite + + +
V.P.test V V -
M.R. test + + +
Minimun temperature 10 ND 5-10
Maximum temperature 37 38-43 40
Optimum temperature 32°C 30-36 °C 30 °C
Utilize of sugars from Arabinose A+ A+ A+
Galactose A+ A+ A+
Glucose A+ A+ A+
Fructose A+ A+ A+
Inositol + ? ?
Lactose A+ A+ A+
Maltose - - A+
Mannitol + A+ A+
Mannose + ND ND
Sorbitol + ND ND
Trehalose + ND ND
Starch soluble - - -
Xylose A+ A+ A+
Hepersensitive reaction + ? ?
Maltose - - A+

+= positive reaction, - = negative reaction, ND = isolates not detected and ?
= isolates not tested, A+ = Acid but not gas and DGFP = Diffusible green
fluorescent pigment and v = variable reaction.
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characters of the isolated bacteria
with those reported by Goto (1979)
for Erwinia chrysanthemi, Dye
(1968), Dye et al. (1980), Young et al.
(1978) and Dickey (1981) could be
identified as Erwinia chrysanthemi.

pathogenicity test

Data presented in Table 2 indicate
that all bacterial isolates under
investigation were able to infect
Yucca plants and induce stem rot
although they varied in severity of rot
they initiated. Inoculation with any of
these isolates showed disease
symptoms appearings soft rot at
wounded sites, and eventually
collapsed  within  three  weeks.
However, the control plants remained
unaffected. Soft rot symptoms (Fig.1)
sites of inoculation were obvious 5 to
10 days after stem inoculation,

whereas from 10 to 21 days, the plants
were collapsed. Amount of rotting,
also rated from 22.2 and 42.2% after
21 days incubation. Results indicate
that isolate Y1 and Y1 could be
considered as highly pathogenic,
whereas isolate Y3 and Y4 were weak
virulent. Choi and Han (1992)
reported that Erwinia carotovora
subsp. carotovora, Erwinia rhapontici
and Erwinia chrysanthemi are the
causal pathogens of soft rot on garlic
cloves. Also, Abdalia (2001) recorded
a new bacterial disease on date palm
trees caused by Erwinia chrysanthemi.
Several authors reported that Erwinia
chrysanthemi were isolated from
different plants and caused soft rot
diseases [Aysan and Yildiz (2000);
Lee, et al., (2002); Liu, et al., (2002);
Gray, et al. (2000) and Scortichni and
Ascenzo (2003)].

Table(2): Pathogenicity of four isolates of Erwinia chrysanthemi on Yucca

aloifolia plants.

Time of apperance % rot after 21days from
Isolates | Symptoms (days) | Weight of rotted inoculation
tissue (Q)
Y1l 5 105.5 +0.64 42.2 +%0.22
Y2 7 83.3 +0.56 33.3+0.16
Y3 10 55.5 +023 22.2 £0.11
Y4 10 71.5+0.42 28.6 £0.25

* Mean of five replicates; calculated as percentage of rotted tissues.

Data are means of 3 replicates + SD

Host range:

The reaction of some plants to
bacterial isolates were determined
in the present work. Isolates
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Inoculated stems of chrysanthemum
and sunflower developed water
soaked areas at the site of infection
(4-5 days) which became soft. When
the pathogen inoculated into the
stems of maize, broad bean and
cowpea, they showed no symptoms.

According the host range tested,
data assumed that the obtained
bacteria have a wide range toward
different hosts

Production of pectolytic and
cellulolytic activity by Erwinia
chrysanthemi in vivo:

All tested isolates were active in
secreting pectolytic and cellulolytic
enzymes in stem tissues of yucca
plants after 10 days of inoculation
(Table 3 and 4), whereas the isolate
Y1 (more virulent) was higher after
180 min than their activities with the
weakly virulent (isolate (Y4). These
results confimed those reported by
Ouf et al., (1997). They reported
that the pectolytic activity of the
enzymes were higher in infected
tissues than in the healthy ones.

Table(3): Effect of extract of diseased Yucca stem plants on percentage of
viscosity of 1% citrus pectin solution during incubation for 3 h at

room temperature.

Time % loss in viscosity of 1% citrus pectin

(min) Isolate Y1 Isolate Y 2 Isolate Y 3 Isolate Y 4 Mean
0.0 5.6 3.4 0.0 0.0 2.25
30 19.7 145 3.2 7.1 11.12
60 ° 33.2 25.8 11.8 17.7 22.12
120 38.0 31.3 21.4 26.9 29.40
180 38.0 31.3 21.4 27.0 29.42

Mean 26.9 21.26 11.56 15.74 18.86

L.S.D0.05=2.85

Table(4): Effect of extract of diseased Yucca stem plants on percentage loss
of viscosity of 1% caboxy methyl cellulose (CMC) solution
during during incubation for 3 h at room temperature.

Time % loss in viscosity of 1% citrus pectin

(min) Isolate Y1 Isolate Y 2 Isolate Y 3 Isolate Y 4 Mean
0.0 26.9 15.59 0.0 16.71 14.60
30 35.14 22.10 12.21 23.70 23.28
60 ° 43.20 28.71 20.34 39.50 32.93
120 52.42 36.12 28.93 42.60 40.01
180 52.42 36.12 28.93 43.90 40.34

Mean 41.8 27.72 18.08 33.28 30.23

L.S.D0.05=1.90
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Activity of these enzymes were
higher in infected tissue than in
healthy ones. Data indicated that the
highest activity was shown after 2 h
incubation at room temperature and
showed  significant  differences
betweenthe virulence and thhese
enzymes. These results are generally
in line with those reported by
previous investigators Kelman and
Cowling, (1965) and Ouf and El-
Sadek (1997) and Ouf et al. (1997 ).
Similar results were reported for
Bacillus  subtilis and Erwinia
chrysanthemi causing soft rot of
carrot roots (Kararah et al., 1985,
Salen and Gabr, 1989 and
Saleh,1995 and Saleh and Stead,
2003). Severin et al (1985) reported
that Erwinia  carotovora  pv.
carotovora, E.c.subsp. atroseptica,
Erwinia  chrysanthemi subsp.

chrysanthemi and Xanthomonas
campestris pv. pelargonii (the causal
pathogens of soft rot of potato,
dahlia and pelargonium,
respectively) were able to produce
pectinase (s) and cellulase (s)
enzymes. Hinton et al (1987)
reported that rotting of fleshy tissue
is due to production of cell wall
degrading enzymes and protease

Generally data in Table 5
indicate that total carbohydrates
were much higher in inoculated
tissue extracts than in healthy ones
particularly with isolate Y1 (more
virulent). Similar trends were
obtained with reducing sugars. Data
presented by Saleh (1995) indicate a
similar effect of the pathogen
(Bacillus subtilis and B. pumilus) on
total carbohydrates in infected
tissues.

Table(5): Total carbohydrate and reducing sugars in healthy and diseased
tissue extracts of yucca plants inoculated with bacterial isolates.

Treatment Total carbohydrate Reducing sugars(mg/g
(mg/g fresh weight) fresh weight)

Control (healthy tissue) 36.22+1.4 20.42+3.3
Isolate Y1 85.44+3.4 17.82+ 3.0
Isolate Y2 79.85+2.3 13.23+2.4
Isolate Y3 44,13+ 3.0 10.19+ 2.0
Isolate Y4 40.17+3.0 11.22+5.0

Data are means of 3 replicates + SD

229




Assiut J. of Agri. Sci. M.1. Ismail et al.,(221-233)

References

Abdalia, M.Y. (2001): Sudden decline
of Date palm trees caused by

Erwinia  chrysanthemi.  Plant
Disease, 85 (1) 24-26
Aysan,Y. and Yildiz, N. (2000):

Effect of plant extract on tomato
stem necrosis. Proceedings of the
meeting, Antalya, Turkey, 24-28
Avpril.

Barker, K.R. and Walker, J.C. (1962):
Relationship of pectolytic and
cellulolytic enzyme production by
strain of Pellicularia filamintosa to

their pathogenicity.
Phytopathology, 52, 1119
(Abstract).

Bradbury, G.F. (1986): “Guide to
Plant Pathogenic Bacteria”. 1-322
pp., CMA. International
Microbiology Institute, Ferrylane.
Kew, Surrey, England.

Breed, R.S., Murray, E.G.D. and
Smith, N.R. (1974): Bergeys
Manual of

Determinative Bacteriology 8 th ed.
1268 p. The Williams and
Williams Company, Baltimore.

Chase, A.R. and Osborne, L.S. (
2004 ): Yucca Production Guide.
CFREC-A Foliage Plant Research
Note RH-91-36 R.T. pp, 1-4.

Chesson, A. and Conder, R.C. (1978):
The maceration of vegetable tissue
by a strain of Bacillus subtilis. J.
Appl. Bacteriol., 44, 347.

230

Choi, J.E. and Han, K.S. (1992):
Studies on the bacterial soft rot
disease of liliaceae crops in Korea:
2- soft rot of garlic caused by

Erwinia. Korean J. of Plant
Pathol., pp. 6 86.
Dickey, D.S. (1981): Erwinia

chrysanthemi: Reaction of eight
plant species to strains from
several hosts and to strains of other
Erwinia species. Phytopathology,
71, 23-29.

Dye, D.W. (1968): A taxonomic
study of the genus Erwinia. The
amylovora group, New Zealand, J.
Sci., 11 (4) 495-601.

Dye, D.W., Bradbury, G.F., Goto,
M., Hayward, A.C., Lelliott, R.A.
and Schroth,

M.N. (1980): International standards
for  naming  pathovars  of
phytopathogenic bacteria and list
of pathovar names and pathotype
strains. (C.F.Rev. of Plant Pathol.,
59 (4) 154).

Gilman, E.F. (1999): “Yucca
aloifolia” Fact Sheet FPS-614.
Cooperative

Extension Service, Institute of Food
and Agric. Sci., Univ. of Florida,

Gainesville, USA.

Gomez, K.A., and Gomez. A.A.
(1984): Statistical Procedures for
Agricultural ~ Research.  Wiley,
Interscience  Publication New—
York. pp. 678.



Assiut Journal of Agricultural Science, Vol 37, No 2, 2006

Goto, M. (1979): Bacterial foot rot of
rice  caused by  Erwinia
chrysanthemi.

Phytopathology, 69 (3) : 213-216.

Goth, R.A. and Webb, R.E. (1981):
Resistance of commerical
watermelon Citrullus lanatus to
Pseudomonas pseudoalcalaligenes
subsp.citrulli. Plant Disease, 65:
671-672.

Gray, JSSS., Yang, BY. and
Montgonery, R. (2000):
Extracellular polysaccharide of
Erwinia chrysanthemi A350 and

ribotyping of Erwinia
chrysanthemi. Carbohydrate
Research 324 (4): 255-267.

Hinton, J.C.D., Gibson, M,
Perombelon, M.C.M. and

Salmond, G.P.C. (1987): Analysis
of export and pathogenicity genes
of Erwinia. Biotechnology Action
Programme (BAP).

Hodge, J.E. and Horfreir, B.T. (1962):
Determination of reducing sugars
and carbohydrates (In: Methods in
Carbohydrates Chemistry. Vol. I,
380-394. Academic Press, New
York.

Kararah, M.A., Barakat, F.M.,,
Mikhail, M.S. and Fouly, H.M.
(1985): Pathophysio-logy in garlic
cloves inoculated with Bacillus
subtilis, Bacillus pumilus and
Erwinia carotovora. Egyptian J. of
Phytopatholgy, 17, 131.

Kelman, A. and Cowling, B. (1965):
Cellulose of Pseudomonas

231

solanacearum in relation to
pathogensis. Phytopathology, 55,
148-155.

King, E.O., Ward, M.K. and Rany,
D.E. (1954): Two simple media
for the  demonstration  of
pyocyanea and fluorescen. J.Lab.
Clin. Med., 44:301-307.

Kovacs N. (1956): Identification of
Pseudomonas  pyocyanea by
oxidase reaction. Nature, London,
178:703..

Klement, Z. Rudolph, K. and Sands,
D.C. (1990): Methods in
Phytobacteriology Akademiai,
Kiado, Budapest, pp.568.

Lee, Y.A; Chen, KP. and Chang,

Y.C. (2002): First report of
bacterial soft rot white flowered
call lily caused by Erwinia

chrysanthemi. In Taiwan. Plant
Disease 86 (11): 1273 (Abstract).

Lelliott, R.A. and Stead, D.E. (1987):
Method in Plant Pathology, Vol.
Il. Method for the Diagnosis of
Bacterial Diseases of Plants, pp. 1-

216. Blackwell Scientfic
Publication, Oxford, London,
Edinburg.

Liu, H.L., Hsu, S.T. and Tzeng, K.C.
(2002): Bacterial soft rot of
chrysanthemum cuttings:

characteristics of the pathogen and
factors affecting its occurrence-
Plant Pathology Bulletin 11 (3):
157-164.

Martekov, A.A., Dianova, O.P. and
Kracnoshekova, V.C. (1963):



Assiut J. of Agri. Sci. M.1. Ismail et al.,(221-233)

Determination pectolytic enzymes
by the optical density and viscosity
of pectin solution. Trudi Instituta
Mikrobiologii. Virucologii, 12-16.

Nelson, N. (1944): A photometric
adaptation of the Somogyi method
for determination of glucose. J.
Biological Chemistry, 153, pp.
375-380.

Ouf, M.F. and EIl-Sadek, S AM. (
1997 ) : Bacterial stem rot of
Dieffenbachia in Egypt . Egypt
J.Microbiology, 32 (2) :269 — 281 .

Ouf, M.F., El-Sadek, S.A.M., Abdel-
Latif, M.R. and Abd El-Aziz, N.
(1997): Pectolytic and cellulolytic
activity of enzymes by Erwinia
dieffenbachia, causing stem soft
rot on dieffenbachia plants. Egypt
J.Microbiolgy, 32 (1): 99-115.

Saleh, O. 1. (1995). Identification of
phytopathogenic bacteria
associated with post harvest
disease of garlic cloves in relation
to cell wall degrading enzymes.
Egyptian J. Microbiol., 30: 177-
202.

Saleh, O.l. and Gabr, M.R. (1989):
Studies on core rot of carrot in
relation to cell wall- degrading.
Minia J. Agric. Research and
Development 11, 1713 - 1722.

Saleh, O. I. and D. Stead. (2003).
Bacterial soft rot disease of pea in
Egypt. Integrated control in

protected crops, Mediterranean

climate 10OBC WPRS Bulletin,
26(10): 115-120.
Scortichini, M. and Dascenzo, D.

(2003): New bacterial diseases
striking  ornamentals.  Colture
Protelle 32 (5): 81-84 (C.F. Rev.
Pl. Pathol., 82 (10): 1264)
(Abstract).

Sneath, P.H.A; Mair, N.S.; Sharpe,
M.E. and Holt, J.G. (1986):
Bergeys Manual of Systematic
Bacteriology. Williams Wilkins
Co., Baltimore, pp. 1123.

Severin, V., Kupferberg, S. and
Zurini, 1. (1985): Plant Pathogenic
Bacteria, pp. 1-218. Editura Ceres,
Bucharst, Romania.

Simone, G.W. and Chase, AR.
(1989): Disease control pesticides
for foliage production (Revision
4). Plant Protection Pointer.
Extension Plant Pathology Report
30 (foliage Digest 12(9):1-8).

Somogyi, M. (1952): Notes on sugar
determination. J.Biological
Chemistry 195, 18-23.

Stapp, C. (1961): Bacterial Plant
Pathogens.Oxford Univ., London.

Young, J.M., Dye, D.W., Bradbury,
J.F., Panagoulos, C.G. and Robbs,

CF.  (1978): A  proposed
nomenclature and classification for
plant pathogenic bacteria.

N.Z.J.Agric. Res., 21, 153-163.

232



Assiut Journal of Agricultural Science, Vol 37, No 2, 2006

raa 2 oS S el flw Ode 2 e
o aaal POla eMai - il sl gl — *daelawl Guse 75 dae
*Liall -Lyiall dsala —de ) 50 A0S cclal) (al yal and
%1 ol -Jo gausl drala —de ) ) 3 4 -l al el ad
el jeae 4y ) sean — 8l — Aol Gisaall 58 e — il (al el Gigag 2gna
Analag ael 5l A8 agsa G de )il S0l Gl ey gl (age 5l
Y e a)) doe & Adbadll clilall Cise 4l sad cls ok e 4 e Ll
arnal o) ey sl adle ojual pac LS Sy abadl Glad) e 4 S
Lele 4l 4l 8 4t 5l
LSSl dgliie Lagan Lgdl a5 W 3l oded A slspuadll 5 A 5168 ) 5l liall il
by sadieall awdill aaljel Wl @by Erwinia chrysanthemi  aediil ) S L )
w@\&;ﬁ\u\i\u&g)ﬁ\o.\@iwd}\M\ R M@M\CA\)AH
o belia s die okl ciall Sl e agia jall i )38 Laea @Y ) ekl
s G ALl sad & g 4 pall Wi pa & Y el caalial (S5 aaglad) bl i
A0 aaall lilall Chgag
P\ E (1 | I P ng)b Ot L) aag Al g el L yaSill ‘.QS\J:J\ sl a4l
alial 83yl @Y jall Cilis g Guadll dlie 5 adii) 30 SN (§ g 8 Liall 5k Gie @Y )
4_3:;\_\.43\ ng.laj\ AJJ)LU;S\:\JJH‘J‘L\AL&M E).Jh uadS
O Ale dla o Lelia dbad) bl lasdd doa ol gdll bl jall (any Caniia

AL 35 ALy Smal) LS dpm sall ol (s sy S0 2 e IS Bl
Al

Lliadl clilall §su 3 A inal s LI il Sl (6 sina saly) ) Lial Alal)
bl bl 46 jlae

233



