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ABSTRACT: Tomato (Solanum lycopersicum) is an important vegetable crop grown in tropical and 

subtropical areas of world. Bacterial wilt caused by Ralstonia solanacerum, is one of the most serious 

diseases causing substantial crop yield losses up to 100 percent under favorable climatic conditions. The 

identification of new sources is the first step toward the development of bacterial wilt resistant cultivars. 

The objective of this study was to evaluate 81 accessions of S. lycopersicum var. cerasiforme (cherry 

tomato) along with resistant and susceptible checks for resistance to the highly aggressive isolates of R. 

solanacearum Pss4 and Pss1632. Tomato accessions H7996 and L390 were used as resistant and 

susceptible checks, respectively. The resistant control (H7996) was resistant to Pss4, and moderately 

resistant to Pss1632. The accession VI005692 was highly resistant to Pss1632 strain. In addition, two 

accessions VI005936 and VI006074 were moderate resistant to Pss1632 strain. However, all cherry 

tomato accessions were susceptible to Pss4. These bacterial wilt-resistant tomato accessions may be of 

interest for the development of resistant rootstocks and/or cultivars that can be used to control bacterial 

wilt in tomato. 
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INTRODUCTION 

Tomato (Solanum lycopersicum) is a member 

of the Solanaceae family that includes other 

major crop species such as potato, pepper, 

eggplant and tobacco and ornamental plants such 

as petunia (Willcox et al., 2003). Nutritionally, 

Tomato is one of the cheapest sources of 

vitamins and minerals. Fruits consist of a high 

percentage of carotenoids (80%), which are 

strongly associated with a reduced risk of cancer 

and cardiovascular diseases (Clinton, 1998; 

Giovannucci et al., 2002; Erba et al., 2013). It is 

consumed fresh or as processed products such as 

canned tomato, sauce, juice ketchup, stews and 

soup (Lenucci et al., 2006). Tomato is a globally 

important vegetable crop with an approximate 

global production of 182 million metric tons 

harvested from 4,848,384 hectares in 2017 

(FAOSTAT, 2020). Egyptian cultivated area of 

tomato was 375, 276 ha with a productivity of 

38.96 Mg ha
-1

 (FAOSTAT, 2020). However, 

biotic stresses especially bacterial wilt induced 

by a soil-borne pathogen Ralstonia 

solanacearum is one of the critical diseases 

affecting yield drastically even up to 100% 

(Manda et al., 2020; Barik et al., 2021). This 

pathogen penetrates the roots of the plant, then 

colonizes the xylem vessels and spreads through 

the vascular system of susceptible plants where 

its faster multiplication leads to wilting and 

ultimately to the host plant’s rapid death (Genin 

and Denny, 2012; Huet, 2014; Mihovilovich et 

al. 2017). Based on geographical regions, R. 

solanacearum strains are divided into four 

phylotypes: phylotype I strains originate from 

Asia and Africa, phylotype II from the Americas, 

phylotype III from Africa and the surrounding 

islands, and phylotype IV from Indonesia 

(Wicker et al., 2012). These phylotypes are able 

to infect Solanaceae crops, such as potato, 

tomato, and pepper (Lebeau et al. 2011). In 

addition, strains of R. solanacearum have 

conventionally been classified as five races based 

on host rang and six biovars on the basis of 

carbohydrate catabolism (Lebeau et al., 2011; 

Wang et al., 2012) Bacterial wilt of tomato is 

https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/jam.14653#jam14653-bib-0083
https://link.springer.com/article/10.1007/s10681-012-0830-x#ref-CR28
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caused by either race 1 or race 3 of R. 

solanacearum and, rarely by race 2 (Janse et al., 

2004).  

Bacterial wilt is highly widespread in most 

African countries, causing substantial crop yield 

losses (OEPP/PPO 2004; Mamphogoro et al., 

2020). Numerous methods have been employed 

for controlling R. solanacearum, including 

chemical, physical and biological controls 

(Mbega et al. 2013; Kurabachew and Ayana, 

2016). Various chemical methods have been 

used to control bacterial wilt over the years such 

as fumigants, algicide and sodium chloride 

bactericides. However, bacterial wilt has the 

capacity to quickly develop bactericides 

resistance (Nakaune et al., 2012; Mbega et al., 

2013, Kurabachew and Wydra 2014, and Yuliar 

et al., 2015). Physical control such as soil 

solarization and hot water treatment were found 

to be ineffective and the disease still causes 

major profit loss (Huet, 2014). Biological control 

of bacterial wilt in tomato plants through natural 

enemies such as Psaenibacillus macerans, 

Bacillus pumilus and Bacillus subtilis has only 

been widely practiced in closed greenhouse (Liu 

et al., 2013; Wachowska et al., 2013). Due to the 

complex nature of the pathogen, no method is 

useful when applied alone, and economic 

considerations often influence the chemicals 

selected (Yuliar et al. 2015). Therefore, there is a 

need for new and more effective means of 

controlling bacterial wilt disease. Breeding 

resistant cultivars is still the most economical 

and environmentally promising strategy for 

managing bacterial wilt (Boshou, 2005; Huet, 

2014). Identification of resistance sources is the 

first step toward the development of bacterial 

wilt resistant cultivars.  

Tomato wild relatives have been frequently 

used in the genetic improvement of cultivated 

tomato, as sources for resistance to biotic and 

abiotic stresses and also for quality traits 

(Hanson et al., 1996; Scott et al., 2005), as well 

as for the development of rootstocks.  The 

objective of this study was to evaluate 81 

accessions of S. lycopersicum var. cerasiforme 

(cherry tomato) along with resistant and 

susceptible checks for resistance to the highly 

aggressive isolates of R. solanacearum Pss4 and 

Pss1632 for selection of novel sources of 

resistance for development of resistant cultivars 

that can be used globally to manage bacterial wilt 

disease sustainably. 

 

MATERIALS AND METHODS 

1. Plant materials and growth 

conditions   

The disease screening trial was carried out at 

greenhouses of World Vegetable Center 

(WorldVeg), Taiwan. Seeds of 81 accessions of 

S. lycopersicum var. cerasiforme were obtained 

from the genebank of WorldVeg (Table 1). Due 

to low germination, four and six tomato 

accessions were not evaluated for resistance to 

bacterial wilt strains Pss4 and Pss1632, 

respectively. Tomato accessions H7996 and 

L390 were used as resistant and susceptible 

checks, respectively. Seeds were sown in 9-inch 

diameter plastic pots containing a steam 

sterilized soil mixture (3:1:1:1 ratio of soil, rice 

hulls, sand, and compost) and moved to the 

greenhouse for evaluation with a photoperiod of 

16/8 h day/night, average temperature ranged 

from 24.2 to 29.1°C and average humidity 

ranged from of 87.6 to 97.9 %. Seedlings were 

watered daily and fertilized weekly with an NPK 

15-15-15 fertilizer. Plants were arranged 

randomly according a randomized complete 

block design (RCBD) with three replications and 

8 plants per entry in each replication (i.e., 24 

plants per accession and resistant and susceptible 

checks). Four-week-old plants (4-6 fully 

expanded true leaves) were tested for R. 

solanacearum resistance. 

 

2. Disease assessment  

Bacterial wilt strains Pss4 and Pss1632 were 

collected from Tainan and Yunlin Counties 

respectively in Taiwan. These strains belong to 

the predominant virulence group. Pss4 strains 

collected from infected tomato plants and 

identified as genotype race 1, biovar 3, phylotype 

1. Pss1632 strains collected from infected potato 

plants and identified as genotype race 1, biovar 2 

and phylotype 2. This identification was 

conducted through host range (Buddenhagen et 

https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/jam.14653#jam14653-bib-0032
https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/jam.14653#jam14653-bib-0144
https://link.springer.com/article/10.1007/s10681-012-0830-x#ref-CR21
https://link.springer.com/article/10.1007/s10681-012-0830-x#ref-CR33
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al., 1962), biovar test (He et al., 1983; Cook et 

al., 1989) and molecular markers (Fegan and 

Prior 2005) at Bacteriology unit of WorldVeg. 

Bacterial strains stored at -80°C and were 

cultured on 2, 3, 5-triphenyl tetrazolium 

chloride-amended medium TTC, (Kelman 1954) 

and incubated at 30°C for 2 days. Then several 

typical fluid white colonies with pink center 

were transferred from TTC to 523 medium 

(Kado and Heskett 1970), and incubated at 30°C 

overnight for multiplication. Bacterial mass from 

overnight cultures was transferred and suspend in 

water, adjusted the concentration until the optical 

density (O.D) value reach 0.3 at the wavelength 

of 600 nm (about 10
8
 cfu/ml). 

 

Table 1. Means of wilting percentage and disease index, and resistance category in 77 cherry 

tomato accessions and controls (H7996 and L390) evaluated against Ralstonia 

solanacearum strains Pss4 and Pss1632 at four weeks after inoculation 
Strain Pss4 

  

Strain Pss1632 

Accession 

code Wilting (%) Disease index RC 

 

Accession No. 
Wilting (%) Disease index RC 

VI005556 75.00  68.33  S   VI005512 91.67  91.67  S 

VI005512 100.00  100.00  S   VI005543 83.33  80.00  S 

VI005543 100.00  100.00  S   VI005544 83.33  78.33  S 

VI005544 91.67  90.00  S   VI005555 83.33  80.00  S 

VI005555 100.00  98.33  S   VI005556 83.33  83.33  S 

VI005557 100.00  100.00  S   VI005557 75.00  71.67  S 

VI005558 100.00  100.00  S   VI005558 91.67  90.00  S 

VI005560 100.00  100.00  S   VI005560 91.67  90.00  S 

VI005562 100.00  100.00  S   VI005562 75.00  71.67  S 

VI005569 100.00  100.00  S   VI005569 66.67  60.00  S 

VI005571 100.00  96.67  S   VI005571 75.00  58.33  S 

VI005578 100.00  96.67  S   VI005578 75.00  68.33  S 

VI005579 91.67  90.00  S   VI005579 83.33  81.67  S 

VI005580 100.00  100.00  S   VI005580 91.67  86.67  S 

VI005581 100.00  100.00  S   VI005581 83.33  80.00  S 

VI005584 100.00  98.33  S   VI005584 100.00  96.67  S 

VI005585 100.00  100.00  S   VI005585 83.33  78.33  S 

VI005599 100.00  98.33  S   VI005599 100.00  93.33  S 

VI005692 75.00  70.00  S   VI005692 0.00  0.00  R 

VI005862 100.00  100.00  S   VI005862 83.33  75.00  S 

VI005891-A 100.00  95.00  S   VI005891-A 100.00  93.33  S 

VI005891-B 100.00  96.67  S   VI005891-B 83.33  83.33  S 

VI005892 91.67  86.67  S   VI005892 83.33  80.00  S 

VI005896 100.00  98.33  S   VI005896 100.00  95.00  S 

VI005927 100.00  96.67  S   VI005927 91.67  90.00  S 

VI005936 91.67  91.67  S   VI005936 37.50  27.50  R 

VI006074 100.00  100.00  S   VI006074 33.33  23.33  R 

VI006090 100.00  100.00  S   VI006090 91.67  88.33  S 

VI006399 100.00  98.33  S   VI006399 66.67  65.00  S 

VI006557 100.00  100.00  S   VI006557 100.00  95.00  S 

VI006587 100.00  98.33  S   VI006587 100.00  98.33  S 

VI006630 100.00  100.00  S   VI006630 91.67  78.33  S 

VI006789 100.00  95.00  S   VI006789 100.00  93.33  S 

VI006842 100.00  100.00  S   VI006842 100.00  100.00  S 

VI006906 100.00  98.33  S   VI006906 100.00  96.67  S 

VI006917 100.00  100.00  S   VI006917 91.67  90.00  S 
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Table 1. Cont. 

VI006921 91.67  90.00  S   VI006921 91.67  86.67  S 

VI007556 91.67  86.67  S   VI007556 83.33  75.00  S 

VI007560 100.00  100.00  S   VI007560 100.00  93.33  S 

VI007564 100.00  100.00  S   VI007564 100.00  93.33  S 

VI007568 100.00  96.67  S   VI007568 91.67  83.33  S 

VI007571 100.00  100.00  S   VI007571 83.33  71.67  S 

VI009092 100.00  95.00  S   VI009092 91.67  85.00  S 

VI009093 100.00  96.67  S   VI009093 83.33  78.33  S 

VI009100 100.00  100.00  S   VI009100 91.67  85.00  S 

VI009101 100.00  100.00  S   VI009101 58.33  41.67  MS 

VI009102 91.67  90.00  S   VI009102 83.33  80.00  S 

VI009403 ND ND ND   VI009403 ND ND ND 

VI009450 91.67  86.67  S   VI009450 100.00  86.67  S 

VI009649 100.00  95.00  S   VI009649 58.33  55.00  S 

VI009650 83.33  76.67  S   VI009650 91.67  88.33  S 

VI009739 100.00  100.00  S   VI009739 91.67  91.67  S 

VI009936 100.00  100.00  S   VI009936 100.00  100.00  S 

VI010095 100.00  100.00  S   VI010095 100.00  100.00  S 

VI029818 ND ND ND   VI029818 ND ND ND 

VI030133 100.00  100.00  S   VI030133 75.00  73.33  S 

VI030143 100.00  100.00  S   VI030143 100.00  96.67  S 

VI030144 100.00  98.33  S   VI030144 100.00  98.33  S 

VI030154 100.00  98.33  S   VI030154 100.00  91.67  S 

VI030155 100.00  100.00  S   VI030155 91.67  83.33  S 

VI030361 100.00  100.00  S   VI030361 58.33  50.00  MS 

VI030676 ND ND ND   VI030676 ND ND ND 

VI030679 ND ND ND   VI030679 ND ND ND 

VI030690 100.00  100.00  S   VI030690 ND ND ND 

VI037951 75.00  75.00  S   VI037951 41.67  31.67  MR 

VI037955 100.00  100.00  S   VI037955 100.00  100.00  S 

VI040002 100.00  100.00  S   VI040002 83.33  78.33  S 

VI040033 100.00  98.33  S   VI040033 91.67  85.00  S 

VI040174 100.00  98.33  S   VI040174 91.67  81.67  S 

VI040273 100.00  96.67  S   VI040273 91.67  85.00  S 

VI040288 100.00  100.00  S   VI040288 100.00  98.33  S 

VI041105 91.67  91.67  S   VI041105 66.67  61.67  S 

VI041154 100.00  100.00  S   VI041154 83.33  83.33  S 

VI044914 100.00  96.67  S   VI044914 ND ND ND 

VI045785 83.33  80.00  S   VI045785 100.00  100.00  S 

VI057404 100.00  100.00  S   VI057404 100.00  100.00  S 

VI057409 100.00  98.33  S   VI057409 91.67  83.33  S 

VI057430 100.00  100.00  S   VI057430 100.00  96.67  S 

VI057431 100.00  100.00  S   VI057431 91.67  88.33  S 

VI059336 100.00  100.00  S   VI059336 100.00  76.67  S 

VI063893 100.00  100.00  S   VI063893 100.00  100.00  S 

L390 100.00  100.00  S   L390 100.00  96.67  S 

H7996 8.33  8.33  R   H7996 58.33  55.00  S 

Resistance category (RC) was performed according to the disease index at the fourth week after inoculation;               
R = resistant (0–30%), MR = moderately resistant (>30–40%), MS = moderately susceptible (>40–50%), S = 
susceptible (>51%). 
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Before inoculation, roots of accessions and 

checks were injured with a knife by cutting 

through the soil 1 to 2 cm away from the stem 

base. A mount of 40 ml of bacterial suspension 

(10
8
cfu/ml) was poured into each pot and kept 

the inoculated plants in a plastic greenhouse 

(Hanson et al. 1996). Plants were evaluated once 

a week for four weeks using the wilting 

percentage (W%) and disease index (DI) based 

on a disease rating scale (0 - 5), where 0 = no 

symptoms, 1 = one leaf partially wilted, 2 = two 

or three leaves wilted, 3 = all leaves wilted 

except the top two or three leaves, 4 = all leaves 

wilted, 5 = plant dead (Winstead and Kelman 

1952). Wilting percentage (W%) was calculated 

following the formula W% = (Nw / Nt) × 100, 

where Nw = number of wilted plants; and, Nt = 

total number of plants. The disease index (DI) 

was calculated using the following formula DI= 

[(N0×0 + N1×1 + N2×2 + N3×3 + N4×4 + 

N5×5) / (Nt / 5)] × 100, where N0 to N5 = 

number of plants having disease rating scale 

values from 0 to 5; and, Nt = total number of 

plants. Accessions with DI from 0% to 30% were 

considered as resistant (R), above 30% to 40% as 

moderately resistant (MR), above 40% to 50% as 

moderately susceptible (MS), and over 50% as 

susceptible (S) according to Aslam et al. (2017). 
 

3. Morphological and horticultural 

traits in bacterial wilt-resistant 

accessions 
Vegetative growth parameters including 

growth habit (dwarf, determinate, semi-

determinate and indeterminate), leaf attitude 

(horizontal, erect, semi-erect) and anthocyanin 

coloration of leaf veins were recorded at 55 days 

after transplanting. At flowering stage, number 

of flower per inflorescence, petal length (cm), 

sepal length (cm), and style type stamen length 

(cm) were recorded. After fruit harvesting, fruit 

shape, presence of jointless pedicel, firmness, 

cracking, fruit fasciation, fruit weight (gm), fruit 

length (cm), fruit width (cm), pedicel length 

(mm), number of locules, skin color of ripen 

fruit, interior flesh color (pericarp), and soluble 

solids (TSS%) were measured on 10 harvested 

fruits per replication. Fruit firmness (g/cm2) was 

measured using a hand penetrometer (2 mm) on 

opposite cheeks at the center of each fruit. The 

probe was inserted to the bioyield point. The 

TSS in juice of tomato fruits was estimated by a 

hand refractometer according to the Association 

of Official Agricultural Chemists (AOAC, 1965). 

 

Results 

The resistance reaction and category of 81 

accessions of S. lycopersicum var. cerasiforme 

against R. solanacearum strains Pss4 and 

Pss1632 at four weeks of inoculation is presented 

in Table 2. The susceptible check (L390) 

displayed the expected reactions of high 

susceptibility to strains Pss4 and Pss1632 with 

the values 100% and 96.67%, respectively. All 

L390 plants wilted and died rapidly two and 

three weeks after inoculation by Pss4 and 

Pss1632, respectively. Bacterial wilt symptoms 

were appeared one week after inoculation in 

susceptible check as well as S. lycopersicum var. 

cerasiforme accessions. The resistant check 

(H7996) was resistant to Pss4, with value 8.33 

for W% and DI, and it was moderately resistant 

to Pss1632, with values 58.33% and 55 for of 

W% and DI, respectively. It is worth mentioning 

that all of the 81 accessions of wild tomato were 

susceptible to Pss4, with a range 75 –100% for 

W% and 68.33 –100% for DI. Out of 81 wild 

accessions screened for resistance to Pss1632, 

VI005692 accession was immune or highly 

resistant to Pss1632 strain. In addition, two 

accessions VI005936 and VI006074 were 

moderate resistant, with 33.3% and 37.5% of 

W% and 33.3% and 37.5% of DI, respectively. 

However, VI037951 accession was moderate 

susceptible with 41.76% of W% and 31.76% of 

DI%. 

Morphological and horticultural traits 

including vegetative growth, flowering and fruit 

parameters in bacterial wilt-resistant tomato 

accessions are presented in Table 2.  Three types 

of growth habit were observed among resistant 

accessions. VI005692 accession had dwarf type. 

In addition, determinate and semi determinate 

types were observed in VI006074 and VI037951, 

respectively. Anthocyanin coloration of leaf 

veins was absent among the genotypes. Number 

of flowers per inflorescence exhibited either high 

or low. Highest number of flowers per 

inflorescence was recorded in VI006074, but the 

lowest number of flowers per inflorescence was 
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recorded in dwarf tomato accession VI005692. 

The tomato accession varied in respect to style 

type. It was slightly exerted, inserted, and at the 

same level as stamen in VI005692, VI006074 

and VI037951, respectively. This could be used 

to differentiate tomato accessions at flowering 

stage as wider variation has seen in the study. 

Most of vegetative and flowering parameters 

were not observed in VI005936. Fruit data was 

not varied among tomato accessions in terms of 

fruit shape, cracking and skin color of ripen fruit. 

Interestingly, fruit cracking was not observed in 

all resistant tomato accessions. Jointless pedicel 

was present in resistant tomato accessions except 

VI037951. Fruits were soft in VI006074 and 

VI037951, but fruit firmness was medium in 

VI005692 and VI005936. Wide variations were 

observed in fruit weight, fruit length, fruit width, 

pedicel length, and number of locules among 

tomato accessions. The fruit weight ranges from 

15.9 to 3.5 gm, fruit length ranges from 2.7 to 

1.4 cm and fruit width ranging from 3 to 1.3 cm. 

The highest pedicel length was present in 

VI005692 accession, but the lowest pedicel 

length was in VI006074 accession. The skin 

color of all accessions was yellow. The interior 

flesh fruit of all resistant tomato accessions was 

red except VI006074 was pink. Finally, the 

soluble solids content (SSC) was measured, and 

highest SSC values were found in VI006074 

accession. 
 

 

Table 2. Morphological and horticultural traits in bacterial wilt-resistant cherry tomato accessions 

identified in the present study 

Traits WorldVeg genebank code 

VI005692  VI005936 VI006074 VI037951 

Vegetative growth 

Growth habit Dwarf ND Determinate Semi-determinate 

Leaf attitude Horizontal ND Horizontal Semi-erect 

Anthocyanin coloration of 

leaf veins Absent Absent Absent Absent 

Flowering data 

Number of flower per 

inflorescence 6 ND 13.4 8 

Petal length (cm) 1.4 ND 1.3 1.4 

Sepal length (cm) 1.2 ND 0.8 0.7 

Style type Slightly exerted ND Inserted  Same level as stamen 

Stamen length (cm)  1 ND 1 0.9 

Fruit data 

Fruit shape Round  Round  Round  

Mixture (Round, 

High-round) 

Presence of jointless pedicel Present Present Present Absent 

Firmness Medium Medium Soft Soft 

Cracking None ND None None 

Fruit fasciation Smooth Smooth Smooth Slight 

Fruit weight (gm) (N=10) 15.9 9 3.5 9.6 

Fruit length (cm) (N=10) 2.7 1.4 1.8 2.3 

Fruit width (cm) (N=10) 3 1.3 1.8 2.4 

Pedicel length (mm) 9.3 6 5.4 7.2 

Number of locules (N=10) 2.4 2 2 2.1 

Skin color of ripen fruit Yellow Yellow Yellow Yellow 

Interior flesh color (pericarp) Red Red Pink Red 

Soluble solids (%) 5.4 6 7.8 5.5 
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Discussion  

Bacterial wilt is one of the major diseases of 

tomato and other solanaceous plant, the damage 

of BW is spreading beyond tropical and 

subtropical regions worldwide (Mansfield et al., 

2012). Identification of sources of tolerance or 

resistance to disease is a first step for 

conventional breeding of these traits. In the last 

decades, some examples of genetic transfer of 

interest from wild species to the cultivated 

species have been established (Prohens et al., 

2017). Numerous sources for resistance to 

bacterial wilt have been found in S. 

pimpinellifolium and cultivated tomato such as, 

Hawaii 7996, Hawaii 7997, and Hawaii 7998 

(Scott et al,2005; Carmeille et al., 2006; Alsam 

et al., 2017). Resistance in current resistant 

commercial cultivars is mostly derived from two 

major sources S. pimpinellifolium and S. 

lycopersicum var. cerasiforme (Hanson et al., 

1998). Breeding bacterial wilt-resistant tomato 

varieties is difficult because resistance is often 

dependent on pathogen strain, which is highly 

affected by environmental 

conditions such as soil type, temperature, pH 

and moisture (Wang et al., 1998; Prior et al., 

2016; Kunwar et al., 2019).  

Our study focused on identification of 

bacterial wilt resistance in S. lycopersicum var. 

cerasiforme (cherry tomato) because it is very 

close to the cultivated tomato. In addition, 

previous genetic studies have shown that 

introgression of disease resistance from S. 

lycopersicum var. cerasiforme may be easier and 

faster (Ranc et al., 2008). Desirable traits were 

found in cherry tomatoes including disease 

resistance, fruit abscission, soluble solids 

content, fruit size, flavor, texture, and post-

harvest quality (Kwon et al., 2009). Cherry 

tomatoes were developed to enrich the tomato 

market with new competing commercial choices 

(Mukherjee et al. 2020; Rodriguez et al. 2011). 

These reasons encouraged us to explore more 

stable sources of resistance to bacterial wilt in S. 

lycopersicum var. cerasiforme. In our study, we 

evaluated 81 accessions of S. lycopersicum var. 

cerasiforme along with resistant and susceptible 

checks for resistance to the highly aggressive 

isolates of R. solanacearum Pss4 and Pss1632. 

The accession VI005692 showed a high level of 

resistance to Pss1632 strain and could be an 

appropriate source for breeding resistant tomato 

cultivars. Moreover, it may also be useful as a 

resistant standard tomato line to bacterial wilt in 

future pathological studies. In addition, the 

results indicate that accessions VI005936 and 

VI006074 were moderately resistant to Pss1632 

strain. Many factors affect bacterial wilt 

resistance such as, plant age, inoculum 

concentration, temperature, inoculation method 

(Singh et al., 2014). Previous research found that 

the mechanisms of resistance could be due to a 

higher concentration of secondary metabolism, 

such as polyphenols and steroidal glycoalkaloids, 

which prevent bacterial movement into the 

vicinity of the plant system (Vasse et al., 2005; 

Namesy et al., 2019; Rakha et al., 2020). 

Chemical analysis in resistant and susceptible 

tomato accessions might enable us to identify 

mechanisms of bacterial wilt resistance in S. 

lycopersicum var. cerasiforme.  

In our study, all accessions of S. 

lycopersicum var. cerasiforme were susceptible 

to Pss4, indicating that Pss4 has higher virulence 

than Pss1632. The early wilt symptoms appeared 

one week after inoculation, and most of the 

plants were completely wilting after two weeks. 

Similarly, Hoque et al., (1981) found that a high 

incidence of bacterial wilt in tomato was 

observed 15 days after inoculation at the early 

stage of growth. In the present study, accessions 

VI005692, VI005936 and VI006074 were 

susceptible to Pss4, but were previously reported 

to be resistant to another strain Pss1632. Also, 

Truong et al., (2008) found five accessions of S. 

pennellii were found to have significant tolerance 

to Pss186 and Pss190, but not Pss4. This may 

indicate potential strain-specific nature of 

resistance in these accessions. These bacterial 

wilt-resistant accessions may be of interest for 

the development of resistant rootstocks and/or 

cultivars that can be used to manage bacterial 

wilt in tomato. Therefore, further studies are 

needed to evaluate resistant sources against a 

broader array of bacterial wilt strains with a 

wider diversity to determine their potential use in 

future breeding.  

https://link.springer.com/chapter/10.1007%2F978-3-030-66961-4_10#CR140
https://link.springer.com/chapter/10.1007%2F978-3-030-66961-4_10#CR204
https://link.springer.com/chapter/10.1007%2F978-3-030-66961-4_10#CR206
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   (Ralstonia solanacearum)التعزف علي مقاومة الذبول البكتيزي

 (Solanum lycopersicum var. cerasiforme)    الكزسية في الطماطم
 

داليا إبزاهيم طاهز
(1)

جاورونج تشين - 
(2)

عاطف فياض - 
(1)

 
(1 )

 يصش –انجٍضِ  –يشكض انبحٕد انضساػٍّ  -يؼٓذ بحٕد انبساحٍٍ -قسى يحاصٍم انخضش راحٍت انخهقٍح 

(2)
 انًشكض انؼانًً نهخضش بخإٌاٌ 

 الملخص العزبي

( ًْ يحصٕل َباحً يٓى ٌضسع فً انًُاطق الاسخٕائٍت ٔشبّ الاسخٕائٍت . انزبٕل Solanum lycopersicumانطًاطى )

، ْٕ أحذ أخطش الأيشاض انخً حسبب خسائش كبٍشة فً انًحصٕل حصم  Ralstonia solanacerumانبكخٍشي انُاجى ػٍ 

% فً ظم انظشٔف  انًُاخٍت  انًٕاحٍت نهًشض. ححذٌذ يصادس انًقأيت انجذٌذة ْٕ انخطٕة الأٔنى َحٕ حطٌٕش 111إنى 

 .S. lycopersicum varسلانّ يٍ  11أصُاف يقأيت نهزبٕل انبكخٍشي. انٓذف يٍ ْزِ انذساست ْٕ حقٍٍى ػذد 

cerasiforme انطًاطى انكشصٌت( نًقأيت انؼضلاث شذٌذة الإصابت يٍ انزبٕل انبكخٍشي( Pss4  ٔPss1632حى اسخخذاو . 

( H7996انًقأو )انصُف انكُخشٔل يقأيت ٔحساست ، ػهى انخٕانً. كاٌ  كأصُاف H7996  ٔL390انطًاطى  صُف

. بًٍُا Pss1632كاَج شذٌذة انًقأيت نسلانت  VI005692 سلانت انطًاطى. Pss1632نـ يخٕسط انًقأيت  ٔ Pss4يقأيًا نـ 

سلالاث جًٍغ  كاَج. ٔيغ رنك ، Pss1632انًقأيت نسلانت  تيخٕسط VI005936  VI006074 كاَج سلالاحاٌ انطًاطى

أٔ  نهخطؼٍى ػهٍٓا انًقأيت راث أًٍْت نخطٌٕش أصٕل . قذ حكٌٕ ْزِ انسلالاثPss4نـ نلإصابت ػشضت  انطًاطى انكشصٌت

 أصُاف يقأيت ًٌكٍ اسخخذايٓا نهسٍطشة ػهى انزبٕل انبكخٍشي فً انطًاطى.


