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ABSTRACT: The present investigation was carried out to identify
weed and crop hosts of Ralstonia solanacearum Yabuuchi et al., the
causal agent of potato brown rot, under El-Sharkia and El-Ismailia
Egyptian governorates. Obtained results revealed that weed species
Solanum nigrum L. (black nightshad), Portulaca oleracea L.
(purslane), Brassica kaber (DC) L.C. (black mustard), Chenopodium
album L. (lamb’s paurters, Beta vulgaris L. (curly dock), Rumex
dentatus L. (sorrel) are considered as hosts for R. soelanacearum. On
the other hand, Amaranthus sylvestris L. (pig weed), Cichorium
endivia L. (wild chicory), Conyza discorids L., Conyza linfolia (wild.)
Tackhi, Sonchus oleraceus L., Convolvulus arvensisn L. (field bind),
Sisymbrium irio L., Medicago capulina L., Plantago major L. (great
plantain) and Urfica urens L. (small nettle) not considered hosts for
R. solanacearum.

Twelve isolates of R. solanacearum were isolated from weeds
species. Isolates R. solanacearum (race 3 biovar 2) were identified
using morphological, physiological and biochemical tests. Also
advanced Immunofluorescence Antibody Stain (IFAs)and
Polymerase Chain Reaction (PCR) techniques were applied and
confirmed that the isolates are related to R. solanacearum.

Key words: Detection, survey, Ralstonia solanacearum, crops, weeds.



770

INTRODUCTION

The bacterial wilt disease is a
major constraint for vegetable
growers, especially potato and
tomato farmers in many region of
the world. Estimation of yield
losses due to the disease incidence
ranged from 15 to 90% according
to Hayward and Hartman (1994).
The number of weed varieties as
hosts for R. solanacearum is very
great.It causes disease at least of
200 different plant species,
including herbaceous plants,shrubs
and trees(Castillo and Greenberg
2007). Now, Ralstonia
solanacearum (Yabuuchi et al,
1995) is known to infect a wide
range of economically important
cash crops (Robinson et al., 1995;
Elphinstone et al., 1998 and
Pradhanang et al, 2000). El-
Didamony ef al. (2003) surveyed
R. solanacearum (race 3 biovar 2)
from potato tubers cultivated in
EL-Dakahlia and  EL-Sharkia
governorates, Egypt. They also
surveyed the pathogen from
aubergine, tomato and pepper.
Also, Farag et al. (2004) surveyed
the bacterial wilt of potato (R
solanacearum, race 3, biovar 2)
and showed that the pathogen can
however, be introduced into an
area by planting infected potato
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tubers and grown infected weed
hosts such as Rumex dentatus L.
and Solanum nigrum L. in Egypt.
Moreover, Balabel, (2005)
collected weed samples from
potato fields in El-Ismailia and El-
Minufiya governorates, found that
the most pathogenic isolates were
recovered from potato tubers and
weeds. Meanwhile, soil, water and
potato stem isolates were moderate
in this regard. Rumex dentatus L.
and Solanum nigrum L. were found
as alternative hosts for R
solanacearum race 3 biovar 2 in
Egypt.

Balabel (2005) used PCR
technique in identification of
sixteen R. solanacearum isolates
derived from different habitats in
Talia Village, El-Minufyia
governorate. PCR analysis showed
very close similarity of the sixteen
isolates = under  investigation.
Therefore, the present study aimed
to survey and isolate the causal
organism of potato brown rot
disease caused by R. solanacearum
from different crops and weeds
present in El-Sharkia and El-
Ismailia governorate fields.
Identification of the pathogen was
carried out using traditional and
molecular biology techniques.



Zagazig . Agric. Res., Vol, 35 No .(4) 2008

MATERIALS AND
METHODES

Detection of the Causal

Organism
In El-Sharkia governorate

Thirty five samples of potato
tubers were collected during
season 2000/2001 at various pivots
at El-Salhia locality (59L13
,72L14 ,68L.14 ,39L11 and 60L11
Pivots) and 408 sample of weeds
were also collected from potato
fields at various localities of El-
Sharkia governorates i.e; Kafr El-
ashraf and El-Salhia (39L11
,60L11 ,S9L13 and 72L14 Pivots)
during three successive seasons
(2002 / 2003, 2003 / 2004 and
2004/2005). Plant samples were
collected with roots and transferred
to the laboratory in separate
labeled plastic bags using an ice
box. All samples randomly
collected from potato fields, during
the period from July in the first
year to May of the next year.

In El-Ismailia governorate

Fifty samples of potato tubers
were collected during season
2000/2001 at various localities of
El-Shapap (26L8, 27L8, 28LS,
2919, 30L9, 14L5, 11L3 and 8L2
Pivots), and 408 sample of weeds
were collected from potato fields
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at various localities of El-Ismailia
i.e; El-Tall El-Kabeer, Tosson
village, Sarabion and El-Shapap
(8L2, 11L2, 14L5,26L8, 27L3,
28L8, 29L9 and 30L9 Pivots)
during the same aforementioned
seasons. Samples were collected
and transferred as mentioned
before.

Isolation and Identification of
the Causal Organism

From potato tubers

Randomly samples of infected
potato tubers (200 tubers /five
feddan) washed in tap water and
surface disinfected by immersion
in alcohol and flaming (Janse,
1988). The epidermis around the
heel end was removed. Small
tissue cores (5-10 mm diameter per
tuber), containing mainly vascular
corticle tissues were removed from
the heel end using a regular
scalpel. After removal of heel end,
cutted tubers were observed for the
presence of brown rot symptoms
in vascular bundles (Fig. 1). Heel
ends were then kept in plastic cups
for each sample with addition of
25 ml of sterile phosphate buffer
(pH 7). Resulted suspension was
shaked for 3h at 100 rpm.
Approximately 0.1 ml of the
obtained suspension was spread on
the surface of tetrazolium chloride
(TZC) medium (Kelman, 1954).
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Fig.1. Typical symptoms of the disease on tuber showing distinct
brown vascular dissoloration and ooze of bacterial masses

From weed root tissues

Randomly samples of weed roots
(1-gram root for each sample),
were washed in tap water and
surface disinfected by immersion
in alcohol and flaming. Sample
(one-gram root of weeds) was
macerated by hammer in sterile
plastic bags then left for half an
hour in 9 ml of sterile phosphate
buffer (pH7) and allowed to stand
for 30 minuets. Approximately 0.1
ml from each obtained suspensions
was spread on the surface of
tetrazolium  chloride  (TZC)
medium (Kelman, 1954) and
incubated at 28°C for 3 days
(Kelman, 1954; The plates were
examined daily for the appearance
of the developed colonies. The
. appearance colonies were
examined morphologicaly,

biochemicaly and physiological.
characteristics (Kelman, 1954,
King et al, 1954; Fahy and
Persley, 1983; Krieg and Holt,
1984; Lelliot and Stead, 1987,
Engelbrecht, 1994; Elphinstone et
al. 1996) and tested with IFAS test
(Janse, 1988). Weeds are described
and named  according to
Muenscher (1955) and Radosevich
and Holt (1984).

Polymerase Chain Reaction
(PCR) technique was conducted in
Brown Rot Project;  A.R.E.
according to the method described
by Seal et al., (1993) using PCR
technique with R. solanacearum.
Specific oligonucleotide primer
OLI-1 (5, GGG GGT AGC TTGA
CCTG CC3,) and non-specific
primer Y-2, (5§, CCC ACT GCT
GCC TCC CGT AGG AGT3,)
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were used following the original
reaction conditions.

Pathogenicity of R.solanacearum
isolates recovered during isolation
from different materials confirmed
by inoculating tomato plants cv.
Gs (3 leaves stage /seedling). One
seedling was grown in pots 5 cm
diameter under greenhouse
conditions, using the stem
puncture technique (Janse, 1988).
Injection was made at the leaf axis
by a needle laden with the bacterial
growth of the pathogen (10°
CFU/ml concentration). Control
treatments were prepared by
applying few drops of sterile water
instead of bacteria. The inoculated
plants  were covered  with
polyethylene bags for three days to
ensure the pathogenic potentially,
at 30°C, then bags were removed
and pots were irrigated daily.
Symptoms observed on plants
under natural conditions after ten
days from inoculation.

RESULTS

Detection of the Causal

Organism
In El-Sharkia governorate

Data in Table 1 based on
SMSA test reveal that, 14 samples
of potato tubers of El- Sharkia
governorate showed positive
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reaction towards R. solanacearum;
3 samples for Sponta cultivars in
S9L13 pivot; 8 samples of Nicola
cultivar in 59L13 , 68L14 and
60L11 pivots, with values of 2, 4
and 2, respectively .One sample of
Hirms cultivar and tow sample for
Vivalde cultivars in 72L14 pivot
showed a low positive reaction.
Concerning IFAS tests 6 samples
were positive including 2 samples
for each of Sponta and Nicola
cultivars in 59L13 location. One
sample from each of Hirms in
72L14 and Nicola cultivars in
60L11 pivot. Pathogenicity test
indicated that three positive
samples towards R. solanacearum
were pathogenic to different potato
cultivars i.e.; 2 samples for Sponta
cultivars in 59L13 and one sample
for Nicola cultivars in S9L13. The
total number of samples were 35
included 21, 14, 6 and 3 samples
with positive reaction for NA,
SMSA, IFAS, and pathogenicity
tests. Growth on NA was more
better than the other media tested.

Data in Table 2 show that the
isolated R. solanacearum from
Solanum nigrum L. (Solanaceae),
Portulaca olracea L.
(Portulaceae), Chenopodium
album L., Beta vulgaris L.
(Chenopodiaceae), Arachis
hypogea L. (Leguminosae), Brassica
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Table 1. Detection of Ralstonia solanacearum in different potato
(cultivars) fields, during growing season 2000/2001, using
different methods, at El-Sharkia governorate

No. (+) samples usin
Potato . P g

PO cutvar Total o SMS. e
samples A

59113 Sponta 5 3 3 2 2
59L13 Nicola 5 5 2 2 1
72 L 14 Hirms 5 2 1 1 0
72 L 14 Vivalde 5 3 2 0 0
68 L 14 Nicola 5 4 4 0 0
391.11 Lady Roasita 5 2 0 0 0
60 L 11 Nicola 5 2 2 1 0

Total 35 21 14 6 3

NA: Nutrant Agar medium.
SMSA: Semi-Selective Medium of South Africa.
IFAS: Immunofluorescence Antibody Stain.

P.T.: pathogenicity test on tomato seedlings.



Table 2. Detection of Ralstonia solanacearum in roots of some weed plants using different methods
during three successive growing seasons (2002-2003, 2003-2004, 2004-2005) at EI-Sharkia

governorate
Time of sampling 2002/2003 2003 / 2004 2004 / 2005 M M.
No. (+)‘samples No.(+) famples No. (+) samples (f? " :? " Mean
Family Weed spp. No. ___usingr  No. ___using _ No. __ using __ omea g Of
samples SMSA IF T samples SMSA IF PT samples SMSA IF test test P.T.
test test P.T. test test ~° test  test P.T.
Amaranthaceae Amaranthus sylvestris L. 8 1 0 o0 8 0 0 0 8 1 0 0 0.6 0 0
Chenopodiaceae ., >/ "uigaris L. 8 1 1t 1 8 2 1 1 8 2 1 1 16 1 1
Chenopodium album L 8 3 1 1 8 2 1 1 8 2 1 1 23 1 1
Cichorium endivial. 8 1 0 0 8 2 0 0 8 1 6 0 1 0 0
Compzadioscorids () g 3 1 0 8 2 1 o & 2 1 0 16 1 0
Compositae Conyza linifolia(wild.)
yea linifol 8 2 0 0 8 0 0 0 8 1 0 0 1 0 0
Sonchus oleraceusL. 8 1 0 0 8 2 1 0 8 1 0 0 1.3 0.3 0
Convolvulaceae Convolvulus arvensis L. 8 0 0 0 8 ¢ 0 0 8 0 0 0 0 0 0
Brassica kaber (DC) ¢ 1 1 0 8 1 0 0 8 3 1 1 16 06 03
Cruciferae L.C. : : -
Sisymbrium irio L. 8 1 0 o 8 0 0 0 8 0 0 0 03 0 0
Leguminoseae Arachis hypogea .. 8 2 1 1 8 2 1 1 8 2 1 1 2 1 1
Medicago capulinaL. 8 1 0 o 8 1 0 o 8 0 6 0 06 0 0
Plantagonaceae Plantago major L. 8 1 0 o 8 o 0 0 8 0 0 0 03 0 0
Polygonaceae = Rumex dentatus L. 8 6 2 2 8 5 3 1 8 4 3 2 5 26 1.6
Portulacaceae Portulaca oleracea L. 8 2 2 1 8 2 2 1 8 4 3 1 26 23 1
Solanaceae  Solanum nigrum L. 8 4 3 3 8 3 2 1 8 3 2 2 33 23 2
Urticaceae Urtica urens L. 8 0 0 0 8 0 0 0 8 0 0 o 0 0 0
total 136 28 12 9 136 24 12 6 136 26 13 9

SMSA: Semi-Selective Medium of South Africa.
IFAS: Immunofluorescence Antibody Stain.
P.T.: pathogenicity test on tomato seedlings.
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kaber (DC) L.C. (Cruciferae) and
Rumex dentatus L. (Polygonaceae)
showed positive reaction on
SMSA, IFAS and pathogenicity
tests during the three tested
seasons. However, Brassica kaber
(DC) L.C. (Cruciferac) reveal
positive reactions towards R.
solanacearum on SMSA, IFAS
and pathogenicity tests during
2004 / 2005 season; SMSA and
IFAS tests in 2002 / 2003 season
as well as SMSA test only in 2003

/2004. Furthermore, Amaranthus
sylvestris L.  (Amaranthaceae),
shows  positive reaction to

R.solanacearum on SMSA media
only during both 2002/2003 and
2004/2005 seasons. The results
also stated that the highest number
of positive pathogenicity test for
Solanum nigrum L. followed by
Rumex dentatus L. Portulaca
olracea L., Arachis hypogea L.,
Beta vulgaris L. , Chenopodium
album L. and Brassica kaber (DC)
L.C. with mean values of 2, 1.6,
1, 1, 1, 1 and 0.3 isolates,
respectively. The highest values of
positive reaction over all the three
seasons on SMSA for R
solanacearum have been recorded
for Rumex dentatus L. with mean
of 5, whereas Solanum nigrum L.
and Portulaca olracea L. showed
moderate mean values of 3.3 and
2.6, respectively. On the other
hand, the lowest value was
recorded by Sisymbrium irio L.

Hamad, et al.

and Plantago major L. with mean
value of 0.3 over the three seasons.
Concerning IFAS test -the results
indicate that the highest values of
positive reaction towards R.
solanacearum was recorded for
Rumex dentatus L. followed by
Solanum nigrum L. and Portulaca
olracea with mean values of 2.6,
2.3 and 2.3 , in the same respective
order. Whereas, Chenobodium
album L., Beta vulgaris L., Conyza
dioscorids (L.) Deaf.,, Arachis
hypogea L., Brassica kaber (DC)
L.C. and Sonchus oleraceus L.
exhibited 1, 1, 1, 0.6 and 0.3 mean
values, respectively, over the three
seasons. Negative reactions were
recorded with IFAS test for
Sisymbrium riro L., Convolvulus
arvensis L. , Amaranthus sylvestris
L., Conyza linifolia (wild.) Tackhi,
Cichorium endivia L., Medicago
capulina L., Plantago major L.
and Urtica urens L.

In El-Ismailia governorate

Data 'in Table 3 based on
SMSA test reveal that, 26 samples
of potato tubers showing positive
reaction towards R. solanacearum
including 5 samples for Sponta
cultivars in Pivot 8L2 location , 14

_samples for Nicola cv. in Pivots
27L8, 29L9, 30L9 , 14L5 and 8L2

locations with values of 3, 2, 3, 2
and 4, respectively. Mondial
cultivar with 2 samples in pivot 28L8
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Table 3. Detection of Ralstonia solanacearum in different potato
(cultivars) fields, during growing season 2000/2001, using
different methods, at El-Ismailia governorate

No. (+) samples using

. Potato
Pivots .
cultivar Total
N.A S.M.S.A IFAS P.T.
samples

26 .8 Lady Roasita 5 S 2 2 0
27L8 Nicola 5 4 3 3 1
28L 8 Mondial 5 2 2 1 0
29L9 Nicola 5 3 2 0 0
30L9 Nicola 5 4 3 1 1
14L5 Hirms 5 2 1 0 0
14L5 Nicola 5 2 2 1 1
11L3 Diamond 5 3 2 2 1
SL2 Nicola 5 S 4 4 2
8L2 Sponta 5 5 5 5 5
Total 50 35 26 19 11

NA: Nutrant Agar medium.
SMSA: Semi-Selective Medium of South Africa.
IFAS: Immunofluorescence Antibody Stain.

P.T.: pathogenicity test on tomato seedlings
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location, Hirms cv with one
samples in 14L5 location, and
Diamond cultivars with 2 samples
in Pivot 11L3 location. Concerning
IFAs tests 19 samples were
positive incloding 5 samples for
Sponta cultivars in 8L2 location;
For Nicola cultivars 9 samples in
Pivots 2718, 30L9, 14L5and 8L2
locations with values of 3, 1, 1 and
4, respectively; For Mondial cv.
with one sample in Pivot 28LS8
location ; For Diamond cultivars 2
samples in Pivot 11L3 location and
for Sponta cultivars 5 samples in
Pivot 8L2 location.

Pathogenicity tests indicated
that, 11 positive samples reaction
towards R. solanacearum of
different potato cultivars i.e.: Five
samples for Sponta cultivars in
Pivot 8L2 location, Nicola
cultivars 5 samples in Pivots 2718,
30L9, 14L5 and 8L2 locations with
values of 1, 1, 1 and 2 samples and
one for Diamond cultivars in Pivot
11L3 location. The total number of
samples were 50 included 35, 26,
19 and 11 samples with positive
reaction for NA, SMSA, IFAs, and
pathogenicity test. Growth on NA
was more better than the other
media tested.

Data in Table 4 show that
Solanum nigrum L. (Solanaceae),
Portulaca olracea L.

Hamad, er al,

(Portulaceae), Arachis hypogea L.
(Leguminoseae), Brassica kaber
(DC) L.C. (Cruciferae) and Rumex
dentatus L. (Polygonaceae)
showed positive reactions on -
SMSA, IFAs and pathogenicity
tests during the three successive
seasons. However, Chenopodium
album L., (Chenopodiacea), reveal
positive reactions towards R.
solanacearum on SMSA , IFAs
and pathogenicity tests during
2002 / 2003 season. The results
also revealed that the highest value
of positive pathogenicity tests for
Solanum nigrum L., Portulaca
olracea L. and Arachis hypogea L.
being 2.6, 2 and 2 1isolates,
respectively. The highest values of
positive reaction over all the three
seasons on SMSA for R
solanacearum have been recorded
for Arachis hypogea L. being 7.3,
followed by Portulaca olracea L.
5.6, Solanum nigrum L. 5.3,
Brassica kaber (DC) L.C. 4.6
Rumex - dentatus L. 4 and
Chenopodium album 3. Whereas,
Beta vulgaris L., Conyza linifolia
(Wild.) Tackhi, Conyza
dioscorides (L.) Deaf. and
Amaranathus sylvestris L., showed
moderate mean values being 1.6,
16, 13 and 1 isolates,
respectively. On the other hand,
the lowest mean values were
recorded by Sonchus oleraceus L.,
Cichorium endivia L., Plantajo
major L., Medicago capulina L.



Table 4. Detection of Ralstonia solanacearum in roots of some weed plants using different methods
during three successive growing seasons (2002-2003, 2003-2004, 2004-2005) at El-Ismailia

governorate
Time of sampling 2002/2003 2003 /2004 2004/ 2005
Mean Mean
No. (+) samples No. (+) samples No. (+) samples of of Mera“
. No. usin No. using No. using SMSA IF o
Famil Weed spp. U . - M
Amy cedspp samplesSMSA IF . samplesSMSA IF o, samples SMSA IF test test L'
P.T. P.T. P.T.
test test test  test test  test

Amaranthaceae ~ Amaranthus sylvestris L. 8 3 ¢ 0 8 0 0 o0 8 0 0 0 1 0 0
Ch odiaceae Beta valgaris L. 8 4 2 2 8 0 o o0 8 1 1 0 1.6 1 0.6
cnop Chenopodium album L. 8 3 2 1 8 3 3 2 8 3 1 1 3 2 13

Cichorium endivea L. 8 2 0 0 8 [ 0 0 8 0 0 0 0.6 ] 0

. Conyza dioscorids (L.) Deaf. 8 1 1 (1] 8 2 1 0 8 1 1 0 13 1 (1]

Compositae -, 20 linifolia(witd.) Tackhi 8 0 o o 8 3 0 0o 8 2 4 0 16 0 0

Sonchus oleraceus L. 8 2 ¢ 0 8 0 0 ¢ 8 0 0 0 0.6 0 0

Convolvulaceae  Convolvulus arvensis L. 8 0 0 0 8 0 0 0 8 0 0 0 0 0 0

Crucif Brassica kaber(DC) L.C. 8 3 1 1 8 5 2 0 8 6 2 2 46 1.6 1

a
ructierae Sisymbrium irio L. 8 1 0 0 8 0 0 o0 8 [} ¢ 0 03 0 0
A Arachis hypogea L. 8 8 4 2 8 6 4 2 8 8 4 2 73 4 2
Leguminoseae K .

Medicago capulina L. 8 0 0 O 8 1 0 0 8 0 0 0 0.3 0 0

Plantagonaceae Plantago major L., 8 2 0 0 8 0 [UN 8 0 0 0 06 0 0
Polygonaceae Rumex dentatus L. 8 3 2 1 8 4 3 1 8 5 2 2 4 2.3 1.3

Portulacaceae Portulaca oleracea L. 8 5 3 2 8 7 3 2 8 5 3 2 5.6 3 2
Solanaceae Solanum nigrum L. 8 6 4 3 8 6 4 2 8 4 3 3 53 3.6 26

Urticaceae Urtica urens L. 8 0 0 0 8 0 6 0 8 0 0 0 0 0 0

total 136 43 19 12 136 37 20 9 136 35 17 12 - - -

SMSA: Semi-Selective Medium of South Africa.
IFAS: Immunofluorescence Antibody Stain.
P.T.: pathogenicity test on tomato seedlings.
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and Sisymbrium irio L. with values
of 0.6, 0.6, 0.6, 0.3 and 0.3,
respectively. Concerning IFAs test,
the results indicated that, the
highest mean values of positive
reaction of R. solanacearum on
IFAS test, overall the three seasons
were recorded for Arachis hypogea
L., Solanum nigrum L., Portulaca
olracea L. and Chenopodium
album L. with values of 4, 3.6, 3
and 2, respectively. Whereas
Brassica kaber (DC) L.C., Conyza
dioscorids (L.) Deaf,, Beta
vulgaris L. exhibit the lowest value
being less than 2.

It is important to mention that,
negative reaction with IFAs test
were recorded for Sisymbrium irio
L., Convolvulus arvensis L.,
Amaranthus sylvestris L., Conyza
linifolia (wild.) Tackhi, Sonchus
oleraceus L., Cichorium endivia
L., Medicago capulina L,
Plantago major L. and Urtica
urens L. It can be conclud, that
negative reactions were detected
under pathogenicity test for
Sisymbrium irio L., Convolvulus
arvengis L., Amaranthus sylvstris
L., Conyza linifolia (wild.) Tackhi,
Conyza dioscorids (L.) Deaf,
Sonchus oleraceus L , Cichorium
endivia L., Medicago capulina L.,
Plantajo major L. and Urtica
urens L. Whereas Brassica kaber
(DC) L.C. reveal positive reaction

Hamad, et al,

towards R. solanacearum on
SMSA, IFAs and pathogenicity
tests during 2002 / 2003 season,
SMSA and IFAs tests during 2003
/ 2004 season as well as SMSA
test only during 2004 / 2005.
Further ~more, Amaranthus
sylvestris L., showed positive
reaction to R. solanacearum on
SMSA media only during 2002/
2003 and 2004 / 2005 seasons.

Identification of the Causal
Agents

Twelve pathogenic bacterial
isolates obtained from different
weed species of El — Sharkia and
El — Ismailia regions, are short —
rods, non-spore forming and gram-
negative reaction. The formed
colonies on nutrient agar (NA)
medium are irrgularly round,
convex, with smooth surface,
entire margin translucent and
yellowish  brown in  color.
Moreover, these colonies are
whitish gray in color on King's B
(KB) medium and fluidal white
with pink center on tetrazollium
chloride (TZC) medium and on
Semi-Selective Medium of South
Africa (SMSA). The typical
colonies on SMSA medium are
shown in Fig. (2) are milky white,
irregular and fluidal with blood red

coloration in the center. The
atypical forms developed less
fluidal  colonies which are
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completely pink to red on such
medium. The  morphological
typical colonies are the main type
on SMSA isolation plates from
different sources.

All tested isolates, were positive
reaction for oxidase reaction and
glucose,

produce acid from

781

fructose, maltose, xylose and
lactose. The isolates showed
nigative reaction with Arginine,
Gelatine, H2S production, Indole
production, KOH 3%, Starch
hydrolysis, trehalose, Mannitole,
arabinose and ribose.

Fig. 2. Typical colonies of R. solanacearum on SMSA medium

Fig.3. Cells of R

solanacearum
(IFAs)microscope (3200X)

immunofluorescent

under
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Isolates of R. solanacearum
were tested by IFAs. Tested

isolates showed as Fig. (3) rod—
shaped cells of R.solanacearum
are clear bright fluorescent and
completely react with antiserum in
The

1:6400 dilutions. tested

Hamad, et al.

isolated bacteria identified as R.
solanacearum on the base of cell
shape and positive reaction with
IFAs. All tested isolates were
positive in their reaction to
Polymerase Chain Reaction (PCR)
technique (Fig. 4).

Fig.4. Polymerase Chain Reaction (PCR) products amplified using
primers OLI-1 and Y-2 from genomic DNA of dlffcrent
isolates from different habitats

S: El-Sharkia governorate isolates
I: El-Ismailia governorate isolates
cn : Chenopodium album

ge : Beta vulgaris

Ru - Rumex dentatus

8- : Brassica kaber

po . Portulaca oleracea

so : Solanum nigrum

DISCUSSION

In the present investigation,
Semi Selective Media of South
Africa used in survey study for
detecting viable cells of R
solanacearum  from  different

habitats. This medium has been

also recommended by many
investigators (Okabe, 1969;
Nesmith and Jenkins, 1979 and

Hara & Ono, 1983). The typical
and atypical forms of the pathogen
can be easily differentiated by
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Kelman's medium (Kelman, 1954
and Engelbrecht, 1994) as well as
Elphinstone ef al. (1996 and 1998).
It is worthy to note that, negative
reactions were detected on SMSA
test for Convolvulus arvensis L.
and Urtica wurens L. Therefore,
they can not be expressed as hosts
for R. solanacearum.

Based on pathogenicty tests as
well as growth on SMSA medium
and IFAS tests, different
percentage of positive reactions
were detected in  Solanum
tuberosum L., Solanum nigrum L.,
Portulaca oleracea L., Brassica
kaber, (DC) L.C. Chenopodium
album L., Beta vulgaris L.,
Arachis hypogea L. and Rumex
dentatus L. cultivated under both
El-Sharkia and El-Ismilia
governorates. These results could
be discussed on the basis that these

weeds are hosts for R
solanacearum where their
structures and chemical

components are in compatibility
with the needs of the pathogen . In
this connection, several authors
reported that R. solanacearum is
known to infect a wide range of
economically important cash crops
and weeds such as Arachis
hypogea L. (peanut) (Robinson et
al., 1995 and Bulbul and Main
2001); Solanum nigrum L. (blak
nightshad) and Portulaca oleracea
L. (purslane) (Elphinston et al,
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1998). The obtained results might
be explained on the basis that such
hosts might  provide the
investigated organisms with the
nutrional needs, or they might not
have preventing barriers that,
suitable for the organism i.e.
Rumex dentatus L. and Solanum
nigrum L. (Farag et al., 2004 and
Balabel, 2005). While, Sisymbrum
irio L., Convolvulus arvensis L.,
Amaranthus sylvestris L., Conyza
linifolia (wild.) Tackhi, Conyza
dioscorids (L.) Deaf, Sonchus
oleraceus L., Cichorium endivia
L., Sonchus oleraceus L.,
Medicago capulina 1., Plantajo
major L. and Utrica urenus L.
showed negative reaction,
therefore it can not be expressed as
hosts for R. solanacearum.

Identification and race
determination of the previously
isolated R. solanacearum isolates
were performed by pathogenicity
tests using recent  accurate
microbiological tests for the
diagnosis the causal agent in
potato tubers, Arachis hypogea L.
(peanut) and different tested
weeds.

Different detection methods of
R. solanacearum were concerned
including the most sensitive and
rapid techniques. Data showed that
using indicator plants such as
tomato seedling still has high
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accuracy, for detection the
pathogen. "All selected bacterial
isolates (12 isolates) caused wilt
symptoms on tomato seedlings.
Morphological, physiological and
biochemical characters of all tested
isolates reacted similarly.
According to the obtained data,
these tested bacterial isolates could
be identified as R. solanacearum
race 3 biovar 2. It is worthy to
mention that, the morphological,
physiological and bacteriological
reactions of the isolates are in
concern along with the
pathological reactions confirmed
with those at R. solanacearum
described by Krieg and Holt

(1984).

In addition to traditional
methods for detection R
solanacearum, several new

techniques are applied to confirm
such results including Semi
Selective Medium of South Africa
(modified by Elphinstone et al.,
1996) easily distinguished the
suspected R. solanacearum than
other * types of bacteria. Data
obtained are in agree with those
recorded by Predhanag et al,
(2000) and Van Broekhuizen
(2002).

However, immunofluorescent
staining (IFAs) assay is frequently
the most sensitive of serological

Hamad, et al,

test for detecting the bacteria
(DeBoer et al, 1996). Data
showed that tested the bacterial
isolates gave typical character of
R.  solanacearum under IFAS
within 24h (Elphinstone et al.,
1996). This procedure is valid to
confirm  occurrence of R
solanacearum but does not valid to
detect races or biovars of bacteria
and its not completely reliable due
to possible cross — reaction with
some other harmless bacteria in
soil, water and weed samples
(Janse, 1988).

PCR procedure was also valid
to confirm occurrence of R.
solanacearum but it does not
detect races or biovars. Detection
of R. solanacearum races and
biovars still depends on host plants
and reaction of bacteria to
disaccharides and hexose alcohols
(Hayward and Hartman, 1994).
Only solanaceous plants, i.e.
eggplant, pepper and tomato were
infected with the confirmed race 3
of R. solanacearum. Such data are
in agreement with (Hayward and
Hartman, 1994). Many
investigators, used PCR technique
to identify several isolates of
R.solanacearum  isolated from
different hosts (Timms et al,
2001; Kehil, 2002 and Balabel,
2005).
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