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ABSTRACT

Bacterial canker caused by Clavibacter michiganensis subsp. michiganensis 
(Smith) and bacterial spot caused by Xanthomonas campestris pv. vesicatoria 
(Doidge) Dye have become important diseases of tomato in Egypt. The present work 
was planned to evaluate the reaction of different tomato cultivars and the role of 
seeds to transmit both pathogens. Cultivars of Dora, Flora-Dade, KTM141, Money 
Maker, Niagra, Super strain B hybrid and GS12 were moderately resistant to both 
diseases, but Castle rock, Peto 86 and Super strain B cultivars were susceptible. 
However, Castle rock, Peto 86, Super strain B and Niagra cultivars were highly 
susceptible for bacterial canker than spot disease. Using the Liquid assay method, C. 
michiganensis subsp. michiganensis bacterium could be detected in seeds of 
cultivars Dora, KTM141, Niagra and Super strain B hybrid, but X. campestris pv. 
vesicatoria was detected on seeds of cultivars GS12, Peto 86 and Super Marmand. 
However, both bacterial pathogens were not detected in seeds of all cultivars, except 
GS12, when direct planting method on selective media was used. In an in vivo assay, 
bacterial canker has developed more than bacterial spot disease on tomato seedlings 
produced from non-treated seeds. Bacterial canker has developed on all tested 
cultivars at different frequencies. Transmission of both pathogens occurred at high 
frequency by seeds of cultivars Niagra and Dora, however bacterial spot was not 
borne on samples of other tomato cultivars 
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INTRODUCTION

Bacterial canker caused by C. 
michiganensis subsp. michiganensis 
(Smith) and Bacterial spot caused by X. 
campestris pv. vesicatoria (Doidge) Dye 
have caused major economic losses in 
different commercial tomato 
(Lycopersicon esculentum, Mill) 
production worldwide, in open-fields 
especially in the rainy weather conditions 
or under moist conditions (Jones et al 
1991; Chang et al 1992; Bouzar et al 
1994 and Quezado-Duval et al 2004). In 
Egypt, bacterial canker disease was 
detected on tomato plants grown in 
certain reclaimed areas (El-Abyad et al 
1993 and Abd El-Sayed, 2002), while 
bacterial spot disease was observed in 
several tomato production areas (Abd El-
Ghafar and Abd El-Wahab, 2001). 

It was postulated that both diseases 
were distributed in several locations in 
Egypt due to: 1) cultivation of imported 
seeds of different hybrids and cultivars, 
2) both pathogens are reported to be seed-
borne and 3) favorable conditions as high 
relative humidity, especially when tomato 
plants are grown under protected 
cultivation system. (Abd El-Ghafar and 
Abd El-Wahab, 2001 and Abd El-
Sayed, 2002) Several studies to detect the 
presence of C. michiganensis subsp. 
michiganensis and X. campestris pv. 
vesicatoria   in tomato seeds were 

mentioned with using two techniques i.e. 
planting seed extracts on semi-selective 
media and inoculation of host plant 
(Chang et al 1992; Kritzman, 1992; 
Valarini, 1998 and Abd Alla, 2000). 
Singh and Shrivastava (1990) found that 
C. michiganensis subsp. michiganensis 
was seed-borne in cultivars of Punjab and 
Pusa Ruby, when these seeds were 
extracted from infected fruits and 
developed marked symptoms on the 
developed seedlings. Chang et al (1992) 
mentioned that C. michiganensis subsp. 
michiganensis bacterium was transmitted 
at low rate from seed to transplants by 
sowing of infested seeds in the 
greenhouse and transplanting the 
seedlings to a production field. Both 
susceptible and moderately resistant 
tomato cultivars, Heinz 1810 and Heinz 
7417, respectively, supported leaf surface 
populations of about 107 to 109 cfu/g fresh 
weight, respectively. 

The present work was planned to 
evaluate susceptibility of various tomato 
cultivars to infection by bacterial canker 
and spot pathogens and the role of seed in 
transmission of the causal pathogens.
  

MATERIAL AND METHODS

1. Source of seeds and production of 
transplants
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Seeds of tomato cultivars were 
obtained from different sources, where 
Castle rock, Gs12, Peto 86 and Super 
strain B  cultivars were obtained from 
Horticultural Department, Faculty of 
Agriculture, Ain shams university, Cairo, 
Egypt. Flora-Dade and Money maker 
cultivars were obtained from Vegetables 
Department, Horticultural Research 
Institute, Agriculture Research Center 
Giza. Cultivars Dora, KTM 141, Niagra, 
Super strain B hybrid and Super 
Marmand were obtained from Local 
market, Cairo, Egypt.

Fungicide-free seeds were surface 
sterilized in solution of sodium 
hypochlorite (1%) for 2 min. The seeds 
were sown in seedling trays containing 
pasteurized peat-moss and vermiculite 
(1:1v/v). Trays were kept under 
greenhouse conditions and irrigated 
regularly. Tomato seedlings (4-week-old) 
were transplanted to clay pots (20 cm 
diameter) containing sandy clay soil and 
each pot contained three seedlings.

2. Preparation of inoculum

Two strains of X. campestris pv. 
vesicatoria (Xcv1 and Xcv5) and C. 
michiganensis subsp. michiganensis 
(Cmm4 and Cmm5), isolated from 
infected tomato plants in Egypt by the 
authors, were used throughout the study. 
These isolates were grown on yeast 
extract peptone agar (YPA) medium at 
28°C for 48hr. Bacterial growth was 
suspended in sterile saline buffer solution 
(0.85 NaCl) and centrifuged at 3000g / 
min for 30 min. The pellet was re-
suspended in sterile distilled water 
(SDW) to obtain concentration of 5x108 
and 3x108 (cfu) /ml for isolates Xcv and 

Cmm, respectively as determined from a 
standard curve based on absorbance at 
A600 nm, using Spectrophotometer (Wang 
et al 1994 and Hausbeck et al 2000).

3. Evaluation of tomato cultivars

Ten tomato cultivars were examined 
for their susceptibility to bacterial canker 
and spot diseases, under artificial 
inoculation conditions. After three weeks 
from transplanting, tomato plants were 
inoculated using bacterial suspension of 
each isolate, individually. Stem injection 
method was used for C. michiganensis 
subsp. michiganensis where the stem was 
injected with a drop (0.01 ml using a 
hypodermic syringe) of the bacterial 
suspension (Ioannou et al 2000 and 
Francis et al 2001). Leaf injection 
(infiltration the intercellular spaces by 
syringe without a needle) method was 
used with X. campestris pv. vesicatoria 
isolates (Somodi et al 1991). Inoculated 
plants were maintained in a humid 
chamber for 48 h before and after 
inoculation. Disease severity was 
recorded, after 10 days from inoculation 
on fifteen plants per cultivar, using 
individual disease rating scale for each 
pathogen. A scale from 0 to 5, where 0= 
no disease, 1=1-20%, 2= 21- 40%, 3= 41- 
60%, 4= 61-80%, 5= 81-100% of infected 
tissue was used for bacterial spot (Wang 
et al 1994). For bacterial canker, a scale 
of 0 to 5 was used, where 0= no 
symptoms and one point was assigned for 
each of the following symptoms: 
marginal necrosis, wilt, canker; 5= dead 
plants (Francis et al 2001). 

4. Detection of bacteria in seeds
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Detection and isolation of C. 
michiganensis subsp. michiganensis and 
X. campestris pv. vesicatoria from 
different tomato cultivars were carried 
out using two methods (direct plating on 
selective media (DP) and liquid assay 
(LA)). Hundred seeds of each cultivar 
were applied for detection of each 
pathogen and were planted on semi-
selective medium (SCM) for C. 
michiganensis sub sp. michiganensis and 
tween B (TB) selective medium for X. 
campestris pv. vesicatoria, where seeds 
of each cultivar were distributed in ten 
plates. The plates were incubated at 26°C 
for 8 – 10 days and 28°C for 4 – 5 days, 
for Cmm and Xcv, respectively (Fatmi 
and Schaad, 1988 and Gitaitis et al 
1991). In liquid assay, 0.1 gram of seeds 
of each cultivar was soaked in sterile 
saline buffer solution (10 ml) for 24 h at 
room temperature and aliquots (0.1 ml) of 
the suspension was spread onto selective 
medium as previously mentioned (Fatmi 
and Schaad, 1988). 

5. Seed-seedling transmission

This experiment was carried out to 
evaluate transmission of bacteria from 
seeds of ten tomato cultivars, using an in 
vivo assay. Hundred seeds of each 
cultivar were plated, 10 seeds/plate, on 
moistened-sterile filter paper in Petri 
plates (15cm). The plates were incubated 
at 25-28°C for three weeks. Development 
of typical symptoms of bacterial canker 
and spot diseases were recorded on 
cotyledons and stems of young tomato 
seedlings. Isolation from infected tissues 
was made to confirm the identity of the 
causal pathogens. Isolates obtained from 
this experiment were compared with 
standard isolates of C. michiganensis 

subsp. michiganensis and X. campestris 
pv. vesicatoria. Disease incidence was 
recorded as percentage of infected 
seedlings with each pathogen (Abd El-
Ghafar, 2004).  

RESULTS

2. Evaluation of tomato cultivars

Data in Figure (1) show that tomato 
cultivars Dora, Flora-Dade, GS12, 
KTM141, Money Maker, Niagra and 
Super strain B hybrid were moderately 
resistant to both bacterial canker and spot 
diseases, under artificial inoculation 
conditions. Cultivars of Castle rock, Peto 
86 and Super strain B were susceptible to 
both diseases. Meanwhile, Castle rock, 
Peto 86 and Super strain B cultivars were 
more susceptible to bacterial canker than 
bacterial spot.
2. Detection of bacteria in seeds

Data in Table (1) show that seeds of  
all tested cultivars gave negative reaction 
with direct planting method on the 
selective media for C.michiganensis 
subsp. michiganensis (SCM medium) and 
X. campestris pv. vesicatoria (TB 
medium) , except cultivar GS12 which 
gave positive reaction with X. campestris 
pv. vesicatoria. In case of liquid assay, 
cultivars Dora, KTM141, Niagra and 
Super strain B hybrid gave positive 
reaction with C. michiganensis subsp. 
michiganensis and cultivars of GS12, 
Peto86 and Super Marmand gave positive 
reaction with X. campestris pv. 
vesicatoria. Both pathogens were not 
detected in tomato seeds of other 
cultivars.
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3. Transmission of pathogenic bacteria 
by seeds

Using an in vivo assay, results in Fig. 
(2) showed that bacterial canker was 
developed more than bacterial spot 
disease on tomato seedlings produced 
from non-treated seeds. Bacterial canker 
was developed on all tested cultivars at 
different frequencies. Transmission of 
both pathogens occurred at high 
frequency through seeds of cultivars 
Niagra and Dora, and at low frequency on 

cultivar Castle rock.  However bacterial 
spot was not observed on other tomato 
cultivars.

DISCUSSION
 

Bacterial canker and spot diseases are 
the most important bacterial diseases of 
tomato in Egypt. Cultivars of Dora, 
Flora-Dade, KTM141, Money Maker, 
Niagra, Super strain B hybrid and GS12 
gave  resistance  reaction  against  both 
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Fig. 1. Susceptibility of tomato cultivars to infection by four isolates of Clavibacter 
michiganensis subsp. michiganensis (Cmm) and Xanthomonas campestris pv. 
vesicatoria (Xcv), under artificial inoculation conditions

Table 1. Detection and isolation of the pathogenic bacteria (Clavibacter michiganensis 
subsp. michiganensis and Xanthomonas campestris pv. vesicatoria) from seeds 
of different tomato cultivars, using direct plating or liquid assay methods

cultivar Clavibacter michiganensis 
sub sp. michiganensis

Xanthomonas campestris 
pv. vesicatoria

DP LA DP LA
Castle rock - - - -
Diamant - - - -
Dora - + - -
Flora-Dade - - - -
GS12 - - + +
KTM141 - + - -
Money Maker - - - -
Niagra - + - -
Peto 86 - - - +
RS121 - - - -
Super strain B - - - -
Super strain B hybrid - + - -
Super Marmand - - - +
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Fig. 2. Transmission of bacterial canker and spot pathogens through tomato seeds, using 

an in vivo assay

diseases, but Castl rock, Peto86 and 
Super strain B were susceptible to both 
diseases. Abd El-Ghafar and Abd El-
Wahab (2001) found that Money maker, 
CAL Ace, Edkawy and Prichard cultivars 
were highly susceptible to bacterial spot 
disease, but cultivars of E 6203, Peto86, 
Super strain B, UC 97/3 and Super 
Marmand were less susceptible. The 
differential response of resistance and 
susceptibility in tomato cultivars depends 
on compatible and incompatible reaction 
(Agarwal and Sinclair, 1997).  Wang et 
al (1994) suggested several models to 
explain resistance of tomato cultivar 
Hawaii 7998 as the following: (1) the 
presence of several resistance genes in 
the pathogen at various levels of 
intensity, (2) the negative and positive 
modification of a single-gene resistance 
by several other genes in the host and (3) 
the presence of two resistance systems in 
H. 7998, a multigenic system and a 
single-gene system. Synthesis and 
accumulation of hydrolytic enzymes were 
stimulated in infected tomato plants with 
bacterial spot pathogen, where these 
enzymes play important role in defense 
mechanisms (Kim and Hwang, 1996). 
Pernezny and Collins (1997) observed 
that epiphytic population of X. campestris 
pv. vesicatoria was higher on leaves and 
buds of susceptible cultivars (Jupiter) 
than on resistant cultivar (Boynton bell). 

Clavibacter michiganensis subsp. 
michiganensis bacterium was detected in 
seeds of Dora, KTM141, Niagra and 

Super strain B hybrid cultivars, while X. 
campestris pv. vesicatoria was detected 
on seeds of GS12 , Peto86 and Super 
strain B cultivars, using liquid assay 
method. However, bacterial canker 
disease was more developed than 
bacterial spot disease on tomato seedlings 
produced from seeds of tested tomato 
cultivars. Singh and Shrivastava (1990) 
found that C. michiganensis subsp. 
michiganensis was seed-borne on two 
tomato cultivars and typical symptoms 
have developed on tomato seedlings 
produced from these seeds. C. 
michiganensis subsp. michiganensis was 
transmitted at low rate from seed to 
transplants by 
sowing infested seeds in the greenhouse 
and transplanting the seedlings to a 
production field (Chang et al 1992). 
Xanthomonas campestris pv. vesicatoria 
was detected in 12% of imported tomato 
seed lots of different cultivars in Egypt 
(Abd Alla, 2000). Seed infection may 
occur systemically, either through the 
vascular system or plasmodesmatic 
connectios or directly through floral 
infection or penetration of the ovary wall, 
seed coat or natural opening. Seed 
transmission of pathogens and the 
establishment in the host were influenced 
by environmental conditions, with 
moisture and temperature being the most 
important factors (Agarwal and Sinclair, 
1997). Phytopathogenic bacteria invade 
seeds through the seed coat or ovule wall, 
where C. michiganensis subsp. 
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michiganensis began at the chalazal end 
and continued into 
the innermost cells of the seed coat 
(Patino-Mendez, 1967) and X. 
campestris pv. vesicatoria penetrated 
flowers and resulted in bacterial 
proliferation in warts of pepper (Bashan 
and Okon, 1986).

It could be concluded that tomato 
cultivars, commonly grown in Egypt, 
varied in their susceptibility to bacterial 
canker and spot diseases. Meanwhile, the 
causal pathogens proved to be seed-borne 
and could be transmitted to seedlings or 
soil in pathogen-free areas. Therefore, 
integrated management strategies for 
these diseases could consider such issues.

REFERENCES

Abd-Alla, M.E. (2000). Detection and 
identification of seed-borne pathogenic 
bacteria of imporated tomato seeds. 
EPPO Bull. 30: 327-331. 
Abd El-Ghafar, N.Y. (2004). Bacteria 
associated with rice grains and their 
potential pathogenic. Arab Univ. J. 
Agric. Sci., Ain-Shams Univ., Cairo, 12: 
425-435.
Abd El-Ghafar, N.Y. and H.M.A. Abd 
El-Wahab (2001). Bacterial spot of 
tomato in Egypt and its control.  Egypt. J. 
Appl . Sci., 16:13-29.

Abd El-Sayed, W.M. (2002). Bacterial 
canker of tomato and its biological 
control. Egypt. J. Appl. Sci.; 17 : 39-56.
Agarwal, V.K. and J.B. Sinclair (1997). 
Principles of Seed Pathology. pp. 150-
153. CRC Press, Lewis Publishers, 
London. 
Bashan, Y. and Y. Okon (1986). 
Internal and external infections of fruits 
and seeds of pepper by Xanthomonas 
campestris pv. vesicatoria. Can. J. Bot., 
64: 2865-2871. 
Bouzar, H.; J.B. Jones; R.E. Stall; N.C. 
Hodges; G.V. Minsavage; A.A. 
Benedict and A.A. Alvarez (1994). 
Physiological, chemical, serological and 
pathogenic analyses of a worldwide 
collection of Xanthomonas campestris pv. 
vesicatoria strains. Phytopathololgy 84: 
663-
671.
Chang, R.J.; S.M. Ries and J.K. Pataky 
(1992). Local sources of Clavibacter 
michiganensis subsp. michiganensis in 
the development of bacterial canker on 
tomatoes. Phytopathology 82: 553-560.
El-Abyad, M.S.; M.A. El-Sayed; A.R. 
El-Shanshoury and S.M. El-Sabbagh 
(1993). Towards the biological control of 
fungal and bacterial diseases of tomato 
using antagonistic Streptomyces spp. 
Plant & Soil, 149: 185-195.
Fatmi, M. and N.W. Schaad (1988). 
Semiselective agar medium for isolation 
of Clavibacter michiganensis subsp 



10
El-Meneisy; Abd El-Ghafar; Abd El-Sayd; Abo El-Yazeed and Gamil

Arab Univ. J. Agric. Sci., 13(3), 2005

michiganensis from tomato seed. 
Phytopathology 78:121-126.
Francis, D.M.; E. Kabelka; J. Bell; B. 
Franchino and D.St. Clair (2001). 
Resistance to bacterial canker in tomato 
(Lycopersicon hirsutum LA407) and its 
progeny derived from crosses to 
Lycopersicon esculentum. Plant Dis. 
85:1171-1176.
Gitaitis, R.D.; C.J. Cang; K. Sijam and 
C. Dowler (1991). A differential medium 
for semiselective isolation of 
Xanthomonas campestris pv. vesicatoria 
and other cellulytic Xanthomonads from 
various natural sources. Plant Dis. 75: 
1274-1278.
Hausbeck, M.K.; J. Bell; C.M. Medina-
Mora; R. Podolsky and D.W. Fulbright 
(2000). Effect of bactericides on 
population sizes and spread of 
Clavibacter michiganensis subsp 
michiganensis on tomatoes in the 
greenhouse and on disease development 
and crop yield in the field. 
Phytopathology 90: 38-44.
Ioannou, N.; P.G. Psallidas and P. 
Glynos (2000). First record of bacterial 
canker (Clavibacter michiganensis subsp 
michiganensis) on tomato in Cyprus. J. 
Phytopathology 148: 383-386.
Jones, J. B.; O. R. Kelly and G. Harris 
(1991). The role of ionic copper, total 
copper bactericides on control of spot of 
tomato. Proc. Fla State. Hortic. Soc. 
104: 257-259.
Kim, J. and B. Hwang (1996). Activities 
and isoforms of β-1,3- glucanases and 
chitinases in tomato leaves infected by 
compatible and incompatible strains of 
Xanthomonas campestris pv. vesicatoria. 
Kor. J. Plant Pathol. 12: 1-10.
Kritzman, G. (1992). A method for 
detection of seed-borne bacterial diseases 

in tomato seeds. Phytoparasitica 19: 133-
141.
Patino-Mendez, G. (1967). Studies on 
the pathogenicity of Corynebacterium 
michiganensis (E.F.Sm) Jensen and its 
transmission in tomato seed. Diss. Abstr. 
27: 1692.
Pernezny, K. and J. Collins (1997). 
Epiphytic populations of Xanthomonas 
campestris pv. vesicatoria on pepper: 
relationship to host-plant resistance and 
exposure to copper sprays. Plant Dis. 81: 
791-794.
Quezado-Duval, A.M.; R.P. Leite; Jr. 
D. Truffi and L.E.A. Camargo (2004). 
Outbreaks of bacterial spot caused by 
Xanthomonas gardneri on processing 
tomato in central-west Brazil. Plant Dis. 
88: 157-161.
Singh, C.T.N. and S.P. Shrivastava 
(1990). Infection and subsequent disease 
development in tomato to Clavibacter 
michiganensis pv. michiganensis. New 
Agriculturist 1: 7-10 (cf. Seed Pathol. 
Microbiol. 4: 6). 
Somodi, G.; J.P. Jones; J.W. Scott 
(1991). Populations of Xanthomonas 
campestris pv. vesicatoria in lesions of 
susceptible and resistant tomato 
Genotypes. Plant Dis. 75: 357-360.
Valarini, P.J. (1998). Methodes for 
detection of Clavibacter michiganensis 
subsp michiganensis and Xanthomonas 
campestris pv. vesicatoria in tomato 
seeds. Revista Brasileria de Sementes 
(cf. Seed Pathol. Microbiol. 9: 16).



11
Tomato cultivars susceptibility to bacterial canker and spot diseases

Arab Univ. J. Agric. Sci., 13(3), 2005

Wang, J.F.; J.P. Jones; J.W. Scott and 
R.E. Stall (1994). Several genes in 
lycopersicon esculentum control 
hypersensitivity to Xanthomonas 
campestris pv. vesicatoria. 

Phytopathology. 84: 702-
706.

 926 - 917 ، (3)13 ، ةرهاقلا ، سمش نيع ةعماج ، ةيعارزلا ثوحبلاو تاساردلل ةيبرعلا تاعماجلا داحتا ةلجم
، 2005

 رودو يريتكبلا عقبتلاو حرقتلا يضرمب ةباصالل مطامطلا فانصأ ضعب ةيلباق
 ضرمملا لقن ىف روذبلا

]61[
-  1ديسلا دبع دمحم ءافو -1 رافغلا دبع نيسي يجان -1 زيزعلا دبع نيدباعلا نيز فافع

1 ليمج هدبع يوجن -2 ديزيلا وبأ دمحأ
ةرهاقلا -ةميخلا اربش -سمش نيع ةعماج  - ةعارزلا ةيلك  - تابنلا ضارمأ مسق -1
ةرهاقلا -ةميخلا اربش  -سمش نيع ةعماج  - ةـعارزلا ةيلك  - نيتاـسبلا مـسق -2

 ةحاسملا ةدايز عمو ةريخألا ةنوآلا يف
 نيابتو مطامطلا لوصحم نم ةعرزنملا
 اهتعارز ةرثكو اهرداصم عونتو فانصألا
 ةيكيتسالبلا قافنألاو بوصلا فورظ تحت
روهظ ظحول  ضارمألا نم ديدعلا راشتناو 
 يريتكبلا حرقتلا ضرم ةصاخبو ةيريتكبلا
 Clavibacter ايرتكب نع ببستملا
michiganensis subsp. michiganensis 
 ايرتكب نع ببستملا يريتكبلا عقبتلا ضرمو
Xanthomonas campestris pv. vesicatoria 
امم  يعرازمل لكاشملا نم ديدعلا ببس 
اذه يرجأ دقو .مطامطلا لوصحم  ثحبلا 
 ةمواقم وأ ةيلباق يدم ةسارد ضرغب
 الكب ةباصالل ةدروتسملا وأ ةيلحملا فانصألا
 روذب لمح ةيناكما كلذكو نيقباسلا نيضرملا
 .نيضرمُملا الكل اهلقنو فانصألا كلت
 ةيلاتلا فانصألا نأ ةساردلا جئاتن تحضوأ

Dora, Flora-Dade, KTM141, Money 
maker, Niagra, Super strain B hybrid, 
GS12 الكب ةباصالل ةمواقم ترهظأ 
 Castl فانصألا امنيب ةساردلا تحت نيضرملا
rock , Peto86 , Super strain B ترهظأ 
 فانصأ تناكو .نيضرملا الكب ةباصالل ةيلباق
Castl rock, Peto86,  Super strain B, 
Niagra حرقتلا ضرمب ةباصالل ةيلباق رثكأ 
 نكمأ .يريتكبلا عقبتلا ضرم نع يريتكبلا
 روذب نم حرقتلا ايرتكب لزعو ةظحالم
 Dora, KTM141, Niagra, Super فانصأ
Strain B hybrid عقبتلا ايرتكب تظحول امنيب 
 , GS12, Peto86 فانصأ روذب نم تلزعو
Super marmand ةقيرطلا مادختسا دنع كلذو 
رهظتُ مل نيح يف  ،بوركيملا لزعل ةلئاسلا  
 GS12 فنص ادعام ، ةربتخملا فانصألا لك
 اهروذب يف ايرتكبلا نم نيعونلا الك  دوجو  ،
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 روذبلل ةرشابملا ةعارزلا ةقيرط مادختسا دنع
نأ دجو امك  .ةصصختملا تائيبلا يلع

 نع افشكت رثكأ ناك يريتكبلا حرقتلا ضرم
 مطامطلا تارداب يلع يريتكبلا عقبتلا ضرم
 ،ةربتخملا فانصألا لك روذب نم ةجتانلا
 ,Dora, Castl rock فانصأ ترهظأو
KTM141, Niagra ضارعأل احضاو افشكت 
 حرقتلا ضرم ضارعأ نأ عم نيضرملا الك
   فانصأ  ىلع افشكت لقأ تناك يريتكبلا
Flora-dade, Money maker. تحضوأو 
 مل ةربتخملا فانصألا يقاب نأ اضيأ جئاتنلا
 ةيجذومن  ضارعأ اهتارداب يلع فشكتي
ةماع ةفصبو .يريتكبلا عقبتلا ضرمل  ناف 
 يف مطامطلا روذب رود دكؤت ةساردلا جئاتن
 ةيرصملا فورظلا تحت تاضرمملا كلت لقن
امم  نم دحلل ةلاعف ريبادت ذاختا بجوتسي 
.ضارمألا كلت راشتنا

ىسوم دمحا دـمحأ د.أ:ميكحت
تاكرب دمحم قوراف د.أ


