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Abstract 

      Nine bacterial isolates ob-

tained from naturally rotted pota-

to tubers collected from different 

localities of Assiut and EL-Minia 

Governorates,. proved to be 

pathogenic and cause soft rot 

disease to potato tubers. They 

were identified as Erwinia ca-

rotovora subsp. carotovora.    

      The effects of salicylic acid 

(SA) and acetylsalicylic acid 

(ASA) at concentrations of 

0.0125%, 0.05% and 0.25% sig-

nificantly reduced soft rot devel-

opment in wounded entire potato 

tubers cvs. Diamant, Lady Roset-

ta, and Argos as compared with 

control. Such reduction in disease 

development by tested treatments 

were significantly decreased with 

the increasing soaking time. Data 

also showed that the tested treat-

ments of acetylsalicylic acid 

proved to be superior than sali-

cylic acid in reduction of soft rot.  

Generally, resistance in-

duced in potato tubers by tested 

chemicals varied upon tested po-

tato cultivars. Potato tuber cv. 

Lady Rosetta showed the highest 

reduction in soft rot disease index 

followed by cv. Diamant and fi-

nally cv. Argos. 

Increasing  time of storage 

periods up to 9 days after soaking 

potato tubers in salicylic acid and 

acetylsalicylic significantly in-

creased the reduction of soft rot 

development.  

Introduction 

    Bacterial soft rot disease is one 

of the most important and wide-

spread bacterial diseases to a 

wide variety of plants either in 

the field or transit and storage 

causing great losses in plant 

growth and crop yield. (Pérom-

belon and Kelman, 1980 and 
Wafaa, 1996).  Erwinia caroto-

vora subsp. carotovora is the 

causal agent of soft rot disease in 

many solanaceous plants, espe-

cially potato (Solanum tuberosum 

L.) and tomato. The disease is 

recognized by tissue maceration 

due to cell wall degradation en-

zyme secreted by the pathogen 

(Collmer and Keen, 1986). 

Induced resistance in plants 

can be triggered either by
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localized infection with patho-

gens or by treatment with certain 

chemicals such as salicylic acid 

(SA) and acetylsalicylic acid 

(ASA).  SA plays an important 

signalling role in plant defence 

against pathogens, inducing sys-

temic acquired resistance (SAR) 

and SAR gene expression in most 

systems studied (Malamy and 

Klessing 1992; Kessmann et al., 

1994; Sticher et al., 1997). 

Lopez et al. (2001) report-

ed that the efficiency of acetyl-

salicylic acid (ASA) in inducing 

localized acquired resistance 

against infection by E. caroto-

vora subsp. carotovora. They 

concluded that immersion potato 

tubers in ASA solution induced a 

significant reduction in soft rot 

incidence. Wounding of the tu-

bers was the most effective inoc-

ulation method and ASA at con-

centration of 0.0125% (w/v). No 

phytotoxicity of such treatment 

was observed.  

The present investigation 

was conducted to reveal the ef-

fect of different concentrations of 

SA and ASA on potato soft rot 

caused by E. carotovora subsp. 

carotovora under storage condi-

tion.  

 

Materials and Methods 

 Isolation of causal pathogen 

Isolation was carried out 

from naturally infected potato 

tubers showing soft rot symp-

toms. Potato tubers were collect-

ed from different localities of 

Assiut and El-Minia Gover-

norates during 2007-2008 sea-

sons. Diseased potato tubers were 

washed with tab water several 

times, surface sterilized by soak-

ing in 1% sodium hypochlorite 

solution for 2 minutes, rinsed 

twice in sterilized water, then 

small portion of the diseased tis-

sues were macerated with 5 ml of 

sterilized 0.05 M potassium 

phosphate buffer, after 10 

minutes a loopful of the resulting 

suspension was streaked onto 

nutrient sucrose agar medium 

(NSA) (Dowson, 1957) and se-

lective medium Pectate Tergitol 

(PT) as recommended by Burr 

and Schroth (1977), Liao and 

Scollenberger (2003). 

Plates were incubated at 

28°C for 48 h, and then exam-

ined for bacterial growth devel-

opment. The single colony tech-

nique was used to obtain pure 

culture. Single colony of the iso-

lates was sub-cultured onto the 

above mentioned media on tubes 

and maintained at 4
o
C for further 

studies. Also the stock cultures of 

the isolates, were stored in steri-

lized distilled water at 4
o
C. 

 Pathogenicity test  

Ability of isolated bacteria 

to cause soft rot to potato slices 

and tubers was examined as fol-

lows: surface sterilized potato 

slices (one centimeter thick) were 

kept in Petri-dishes containing 

damp sterilized filter paper, a 

loopful of growth of the tested 

isolates (24 hr. old)  was streaked 

over the surface of such slices 

and incubated at 27°C and exam-

ined daily for rotting over a peri-

od of three days. 

Also, potato tubers surface 

sterilized with 1% sodium hypo-
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chloride solution were used to 

prove pathogenic capability of 

the tested isolates. A cavity 

(about 1 cm in depth and 0.5 cm 

in width) was made in each tuber 

by a cork-borer. Each isolate was 

streaked on (PT) agar medium in 

Petri-dishes and incubated at 

27°C for 48 h.  A single colony 

of the isolates was selected and 

grown in 250 ml Erlenmeyer 

flasks containing 100 ml of nutri-

ent sucrose broth (NSB) and in-

cubated at 272°C for 48 h on a 

rotary shaker at 150 rpm. Bacte-

rial cell suspension was centri-

fuged (8 min. at 10,000 g), the 

cells resuspended in tap water 

and cell density adjusted to be 

5x10
8
 CFU/ml using a spectro-

photometer at wavelength of 620 

nm (McGuire and Kelman, 

1984). The adjusted bacterial 

suspensions were used for inocu-

lations. The tubers were inoculat-

ed by placing two drops of bacte-

rial suspension prepared from 

24hr. old culture of each of pota-

to isolated bacteria on bottom of 

each cavity then coverd with re-

moved potato plugs. Treated tu-

bers were kept in clean sterilized 

plastic containers each supple-

mented with a sterilized moist 

cotton and incubated at 27°C for 

4 days.  After incubation, inocu-

lated tubers were cut into halves 

to observe rotting. Four replicates 

were used for each tested isolate 

(De Boer and Kelman,1978). 

 

Disease assessment: 

Severity of disease was 

recorded using the method of 

Saleh et al., 1996 and Yaganza et 

al. (2004) as follow: 

Disease severity index was calcu-

lated by following equation:  

A - B
DSI = x 100

A
 

A = Tuber weight with rotting. 

B = Tuber weight without rot-

ting. 

 

Effect of salicylic acid and ace-

tylsalicylic acid on inducing 

localized acquired resistance 

against bacterial soft rot of po-

tato tubers 

In this experiment, the ef-

fect of treating potato tubers with  

SA and ASA on soft rot  disease 

severity was studied. 

 Potato tubers of three potato 

cultivars (Diamant, Lady Rosetta 

and Argos) were surface steri-

lized by dipping in 1% sodium 

hypochloride solution for three 

minutes followed by rinsing in 

five changes of sterilized tap wa-

ter. Tubers were allowed to dry at 

room temperature (about 30°C). 

After drying the tubers were arti-

ficially treated by submerging in 

different concentrations of 

0.0125%, 0.05% and 0.25% of 

SA and ASA for the periods of 

0.5, 1 and 2 hours. They were 

examined for their susceptibility 

to rotting after 0, 3, 6 and 9 days 

storage period. A cavity 1 cm in 

depth and 0.5 cm in width was 

made in tubers by a cork-borer, 

then potato tubers were inoculat-

ed with two drops of bacterial 

suspension (5x10
8
 CFU/ml) as 

mentioned before. Treated tubers 

were kept in a clean sterilized 

plastic containers, each supple-
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mented with a sterilized moist 

cotton and incubated at 27°C for 

4 days. After incubation, tubers 

were cut into halves to observe 

rotting.  The percent disease in-

dex (PDI) was estimated using 

the formula that mentioned be-

fore.  Four replicates were used 

for each treatment.  

Statstical analysis: 
All experiments were set up 

in a complete randomized design.  

Data were subjected to analysis 

of variance (ANOVA), using the 

statistical analysis system (SAS 

Institute Inc., 1996).  Means were 

compared with L.S.D. test at 

P<0.05 levels. 

 

Results  

Isolation of bacterial isolates 

and pathogenicity tests 

Nine bacterial isolates were ob-

tained from naturally diseased 

potato plants showing symptoms 

of soft rot disease collected from 

different localities of Assiut and 

El-Minia Governorates. Results 

in Table (1) show that the nine 

tested isolates were pathogenic 

and produced symptoms of soft 

rot on potato plants. Isolate No. 

EC3 gave the highest disease 

index (20.1%) followed by iso-

late EC9 (14.7%) and then isolate 

EC5 which (12.1%). and then 

isolate EC6 (6.3%). Whereas iso-

late No. EC1, EC2, EC4, EC5 

and EC8 caused the least disease 

index (3.1- 4.2%). 

 

Table (1): Source and pathogenic capability of Erwinia carotovora 

subsp. carotovora isolates obtained from naturally diseased 

potato tubers:  

Bacterial isolates Locality  Disease index 

EC1 Assiut 4.0 

EC2 Assiut 3.8 

EC3 Assiut 20.1 

EC4 El-Minia 4.2 

EC5 El-Minia 12.1 

EC6 El-Minia 3.1 

EC7 Assiut 6.3 

EC8 El-Minia 3.5 

EC9 El-Minia 14.7 

Control  0.0 

L.S.D (0.05): 1.08 

 

Identification of the causal 

pathogen: 

Morphological and physiologi-

cal characteristics:  

Identification of isolated 

pathogenic bacteria was carried 

out using the morphological and 

physiological characteristics. 

Results indicated that all 

tested isolates were rod-shape, 

motile, non-sporing, gram nega-

tive, gelatin liquefaction positive, 
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starch hydrolysis negative, urease 

negative, catalase test and Escu-

lin hydrolysis positive, no growth 

at both 4°C and 40°C, oxidase 

test and H2S production negative, 

levan production positive, methyl 

red test (M.R) positive, voges 

proskauer test (V.P) negative, 

litmus milk positive, phenyl ala-

nine deminase test negative, ca-

sein hydrolysis and nitrate reduc-

tion positive, phosphatase test 

negative. 

Also the tested isolates pro-

duced acid and gas from: su-

crose, glucose, fructose, lactose, 

glactose, maltose, mannose, man-

itol, trehalose, cellobiose and 

rhminose, and did not produce 

acid from starch, dextrin. 

On the basis of the obtained 

data and those reported by Bill-

ing et al. (1961), Dye (1968), 

Krieg and Holt (1984), Schaad 

(1988), Holt et al. (1994) and 

Staley et al. (2005), it could be 

stated that all tested isolates are 

identified as Erwinia carotovora 

subsp. corotovora. 

Effect of salicylic acid and ace-

tylsalicylic acid in inducing lo-

calized acquired resistance 

against bacterial soft rot on 

potato tubers: 

Data in Tables (2, 3 and 4) 

indicate that soaking tubers of 

Diamant, Lady Rosetta and Ar-

gos cultivars in all tested concen-

trations (0.0125%, 0.05% and 

0.25%) of SA and ASA  have 

significantly reduced soft rot de-

velopment in wounded entire 

potato tubers as compared with 

control. The reduction of soft rot 

severity  increased  with increas-

ing time of soaking tubers. Tu-

bers of the tested cultivars soaked 

in both tested chemicals and con-

centrations for 2h exhibited the 

highest reduction on disease se-

verity followed by soaking tubers 

for 1h and then soaking for 0.5h 

as combared with the control 

(non-treated). Data also revealed 

that  treated potato tubers of the 

tested cvs. with all tested conc. of 

SA and ASA and stored for 9 

days showed the highest decrease 

in disease severity followed by 

those stored for 6 days and then 3 

days as compared with those of 0 

time. 

Results also indicated that 

soaking potato tubers of the test-

ed cultivars in ASA in all tested 

concentrations caused higher de-

crease in soft rot severity than 

treatment with SA. 

In general, potato cv. Lady 

Rosetta showed the highest re-

sistance to the disease followed 

by cv. Diamant then cv. Argos. 
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Table(2): Effect of submerging potato tubers in compounds inducing  

localized acquired resistance against bacterial soft rot of po-

tato tubers cv.  Diamant. 

Treatment Storage period (days) 
Mean 

Compound Conc. Time 0 3 6 9 

Non treated 25.1* 23.2 26.2 27.2 25.4 

S
A

 

0.25% 

0.5 h 25.1 23.2 26.2 27.2 25.4 

 

 

 

19.5 

1 h 22.8 20.9 17.7 12.7 18.5 

2 h 17.4 17.6 11.6 10.5 14.3 

mean 21.8 20.6 18.5 16.8 19.4 

0.05% 

0.5 h 23.3 21.7 18.6 15.4 19.8 

1 h 21.9 19.7 16.7 13.7 18.0 

2 h 21.3 18.5 14.2 12.7 16.7 

mean 22.2 20.0 16.5 13.9 18.1 

0.0125% 

0.5 h 33.1 22.7 21.5 21.0 24.6 

1 h 24.7 20.2 19.2 15.1 19.8 

2 h 24.6 19.3 15.7 14.1 18.4 

mean 27.5 20.7 18.8 16.7 20.9 

A
S

A
 

0.25% 

0.5 h 14.1 15.2 12.6 12.0 13.5 

13.5 

1 h 13.4 14.7 7.8 8.7 11.2 

2 h 11.0 13.2 4.8 5.8 8.7 

mean 12.8 14.4 8.4 8.8 11.1 

0.05% 

0.5 h 18.9 16.2 14.2 15.0 16.1 

1 h 16.7 15.1 11.9 10.9 13.7 

2 h 13.4 14.3 8.5 7.9 11.0 

mean 16.3 15.2 11.5 11.3 13.6 

0.0125% 

0.5 h 22.2 17.3 19.5 15.0 18.5 

1 h 18.9 16.2 14.3 13.4 15.7 

2 h 16.0 15.5 11.4 11.4 13.6 

mean 19.0 16.3 15.1 13.3 15.9 

Mean 20.7 18.6 16.4 18.6 17.8  

 

*Disease index: 

 L.S.D (0.05): 

A( Treatment): 0.28 B x C: 0.48 

B(Concentration): 0.28 B x D: 0.56 

C( Submerge time): 0.27 C x D: 0.56 

D(Storage periods): 0.32 A x B x C: 0.84 

A x B: 0.48 A x B x D: 0.97 

A x C: 0.48 B x C x D: 0.97 

A x D: 0.56 A x B x C x D: 1.68 
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Table (3): Effect of submerging potato tubers in compounds inducing 

localized acquired resistance against bacterial soft rot potato 

tubers cv.  Lady Rosetta. 

Treatment Storage period (days) 
Mean 

Compound Conc. Time 0 3 6 9 

Non treated 18.7* 17.2 19.7 20.4 19.0 

S
A

 

0.25% 

0.5 h 12.6 10.2 9.4 7.7 10.0 

11.4 

1 h 11.4 9.4 6.8 4.2 8.0 

2 h 9.9 8.4 3.1 1.6 5.8 

mean 11.3 9.3 6.4 4.5 7.9 

0.05% 

0.5 h 14.3 33.3 10.7 9.9 17.1 

1 h 13.5 30.2 9.4 6.0 14.8 

2 h 10.6 28.4 6.2 4.5 12.4 

mean 12.8 30.6 8.8 6.8 14.8 

0.0125% 

0.5 h 17.0 12.3 11.7 12.5 13.4 

1 h 15.1 11.2 11.0 7.8 11.3 

2 h 11.6 10.4 8.6 7.0 9.4 

mean 14.6 11.3 10.4 9.1 11.4 

A
S

A
 

0.25% 

0.5 h 8.6 5.1 5.4 4.7 6.0 

6.5 

1 h 6.0 4.1 3.1 2.1 3.8 

2 h 4.5 3.4 2.6 1.7 3.1 

mean 6.4 4.2 3.7 2.8 4.3 

0.05% 

0.5 h 11.7 6.1 7.8 7.7 8.3 

1 h 10.8 5.4 5.6 4.7 6.6 

2 h 7.6 4.4 5.1 3.1 5.1 

mean 10.0 5.3 6.2 5.2 6.7 

0.0125% 

0.5 h 13.0 7.5 9.9 11.2 10.4 

1 h 12.1 6.5 8.5 7.0 8.5 

2 h 8.8 5.7 7.0 4.8 6.6 

mean 11.3 6.6 8.5 7.7 8.5 

Mean 12.2 12.1 9.1 8.1 10.4  

*Disease index: 

 L.S.D (0.05): 

A( Treatment): 0.22 B x C: 0.37 

B(Concentration): 0.21 B x D: 0.43 

C( Submerge time): 0.22 C x D: 0.43 

D(Storage periods): 0.25 A x B x C: 0.64 

A x B: 0.37 A x B x D: 0.74 

A x C: 0.37 B x C x D: 0.74 

A x D: 0.43 A x B x C x D: 1.29 
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Table (4): Effect of submerging potato tubers in compounds inducing 

localized acquired resistance  against bacterial soft rot potato 

tubers. cv.  Argos. 

Treatment Storage period (days) 
Mean 

Compound Conc. Time 0 3 6 9 

Non treated 33.5* 29.7 34.5 35.3 33.3 

S
A

 

0.25% 

0.5 h 24.8 22.8 18.1 17.1 20.7 

20.4 

1 h 20.8 21.2 13.3 12.2 16.9 

2 h 17.8 20.8 12.0 11.5 15.5 

mean 21.1 21.6 14.5 13.6 17.7 

0.05% 

0.5 h 25.6 23.1 20.2 17.8 21.7 

1 h 25.6 22.5 16.7 17.0 20.5 

2 h 22.9 21.4 15.4 21.2 20.2 

mean 24.7 22.3 17.4 18.7 20.8 

0.0125% 

0.5 h 29.2 24.4 23.2 21.2 24.5 

1 h 28.1 23.1 21.7 17.7 22.7 

2 h 26.8 22.5 16.6 16.9 20.7 

mean 28.0 23.3 20.5 18.6 22.6 

A
S

A
 

0.25% 

0.5 h 18.2 17.3 13.6 14.1 15.8 

15.4 

1 h 15.4 16.3 11.6 12.0 13.8 

2 h 11.8 15.2 8.1 8.4 10.9 

mean 15.1 16.3 11.1 11.5 13.5 

0.05% 

0.5 h 22.0 18.7 14.3 16.1 17.8 

1 h 17.0 17.9 12.8 15.4 15.8 

2 h 14.6 16.1 10.7 11.5 13.2 

mean 17.9 17.6 12.6 14.3 15.6 

0.0125% 

0.5 h 23.9 17.1 20.5 17.9 19.9 

1 h 19.7 16.9 15.7 14.0 16.6 

2 h 16.0 17.2 12.4 14.3 15.0 

mean 19.9 17.1 16.2 15.4 17.1 

Mean 22.9 21.1 18.1 18.2 20.0  

 

*Disease index: 

 L.S.D (0.05): 

A( Treatment): 0.30 B x C: 0.52 

B(Concentration): 0.30 B x D: 0.60 

C( Submerge time): 0.30 C x D: 0.60 

D(Storage periods): 0.34 A x B x C: 0.90 

A x B: 0.52 A x B x D: 1.04 

A x C: 0.52 B x C x D: 1.04 

A x D: 0.60 A x B x C x D: 1.80 

Discussion 
      Results reported herein indi-

cate that the nine bacterial iso-

lates obtained from naturally dis-

eased potato tubers collected 

from different localities of Assiut 
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and EL-Minia Governorates 

proved to be pathogenic and able 

to infect potato tubers causing 

soft rot symptoms. They were 

identified as E carotovora subsp. 

carotovora  These results are in 

agreement with those reported by 

many workers (Zayed and maay-

ouf, 1989; Choi et al., 1990; To-

gashi and Nami,  1991;  Arseni-

jevic et al., 1996 and Clark et al., 

1998)   

      The effect of SA and ASA 

treatments on soft rot incidence 

in potato tubers inoculated with 

E. carotovora subsp. carotovora 

under different storage periods 

was investigated. Results  

showed that SA and ASA at con-

centrations of 0.0125%, 0.05% 

and 0.25% significantly reduced 

soft rot development in wonded 

potato tubers in tested potato cvs. 

(Diamant, Lady Rosetta, Argos). 

Potato tubers cv. Lady Rosetta  

showed the highest reduction in 

soft rot disease index followed by 

Diamant and finally Argos.  

     Such results are in agreement 

with those  reported by Waffa 

(1996) and  Lopez lopez et al. 

(2006). who demonstrated that 

acetylsalicylic acid (aspirin) at 

concentration of 0.0125, 0.025, 

0.03, 0.04 and 0.05% (w/v) did 

not inhibit bacterial growth of 

Erwinia carotovora subsp. ca-

rotovora  in vitro, High concen-

tration of ASA (2 and 5mM) 

were not effective in reducing 

disease severity either wounded 

or intier potato tubers or slices. 

       Results also showed that po-

tato tubers treated with ASA of 

all tested potato cultivars caused 

greater reduction in disease se-

verity than SA treatment. 

Increasing storage periods 

after submerging in SA and ASA 

were significantly reduced soft 

rot developments on potato tu-

bers of tested potato cvs. These 

results are agree with results of 

Ward et al., (1991), Ukness et 

al., (1992) and Wafaa (1996) 

who reported that increasing in-

tervals time of inoculation with 

pathogen after aspirin application 

enhanced resistance induction 

against bacterial soft rot. 

 Several authors have 

demonstrated that SA plays an 

important role as a signal in the 

mechanism of systyemic ac-

quired resistance (Raskin, 1992; 

Sticher et al., 1997).  
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حث المقاومة لمرض العفن الطري في درنات البطاطس المتسبب عن 
بكتريا إيروينيا كاروتوفورا تحت النوع كاروتوفورا بواسطة المعاملة 

 بحمض السلسليك و حمض الأستيل سلسليك

 محمد عطاالله السيد حسن ، قناوى محمد حسن ،  محمد عاطف أحمد سلام
 هديل مجدى محمد خليلد المنعم ، عب

 أمراض النبات،  كلية الزراعة،  جامعة أسيوط، أسيوط ، مصرقسم 

 
عممز ت بكتيريممة ممرسمم  تسممبع مممرض الع ممن  8تممم الحصممول علمم  

الطممرا البكتيممرى لممدرنات البطمماطن ويلممل مممن عينممات مرسممي  مصمماب  تممم 
تجميعهمما مممن منمماطف مختل مم  مممن محمماالتن اسمميوط والمنيمما  وقممد عراممت هممي  

ولوجي  وال سيولوجية عل  إنها البكتريما إيروينيما العز ت طبكا لص اتها المورا
 .Erwinia carotovora subsp   كماروتواورا تحمت النموا كماروتواورا

carotovora    

 
ولكممد ألهممرت دراسممة تمم اير حمممض ايسممتيل سلسممليل وحمممض السلسممليل ممما 

 يل :                                  
%،  9298% ،  929988) أدى غمر درنات البطماطن ام  التركيمزات  -9

%( لكل ممن حممض ا سمتيل سلسمليل وحممض السلسمليل الم  خ مض  9288

ا صمماب  بممالمرض امم  اصممناف البطمماطن المسممتخدم  امم  الدراسمم  )صممنف 
 الدايمونت ، صنف الليدى روزتا ، صنف ايرجون(  

ألهرت الدراسة أن ت اير حمض ا سمتيل سلسمليل كمان أكامر اعاليم  ممن  -8
   تكليل الإصاب  بالمرض حمض السلسليل ا

أدى تخمممزين درنمممات البطممماطن لخصمممناف المختبمممر  المعاملممم  بحممممض  -8
  أيممام إلم  أكبممر خ ممض ل صمماب 8السلسمليل وحمممض ا سممتيل سلسمليل  لمممد  
أيمام وأخيمرا المدرنات المخزنم   8بالع ن الطمرا يليم  المدرنات المخزنم  لممد  

 أيام  8لمد  

ف البطماطن المختبمر  ام  ممدى إتسح من الدراسمة تبماين درنمات أصمنا -8
قابليتهمما ل صممابة بممالع ن الطممرا البكتيممرى إي تبممين أن درنممات صممنف الليممدى 
روزتممما أقمممل قابليممم  ل صمممابة بمممالمرض يليممم  صمممنف المممدايمونت امممم صمممنف 

 ايرجون 
 


