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strong oxidizing compound, peroxyacetic acid (PAA) which 

formed by mixing hydrogen peroxide (H2O2) with acetic acid, 

gave a promising control approach against soft rot bacteria. Since, 

wetting fleshy plant organs by PAA significantly reduced soft rot 

severity as compared to check organs (untreated organs). All tested 

vegetable fruits, i.e. eggplant, pepper, tomato, cucumber, squash and 

okra plus potato tubers were responded to PAA treatment. However, 

pepper fruits showed the highest protection followed by eggplant, 

squash, cucumber and okra, while tomato fruits showed the least 

protection value. Potato tubers gave 50% protection. Storage 

temperature is important, since at 35ºC decay was developed at short 

period while at 5ºC was delayed. Efficacy of peroxyacetic acid to 

reduce bacterial soft rot was differed significantly with both storage 

temperatures and the tested vegetable fruits or tubers. Either wounded 

or sound treated vegetable fruits or tubers responded to PAA treatment 

that showed significant reduction in soft rot severity by 41.1-72.2% in 

case of unwounded treated vegetable fruits or tubers by about 20–66% 

in case of wounded treated vegetable fruits or tubers. PAA was more 

effective to reduce bacterial soft rot severity when unwounded fruits 

or tubers were pre-inoculation treated.  
 

Keywords: Acetic acid, Erwinia carotovora subsp. carotovora 
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      Sanitation after harvest is critically important for all fresh products, where it can 

reduce spoilage losses by 50% or more (Sargent et al., 2000). This occurs primarily 

by the sanitation of wash water, produce surfaces, equipment, and storage rooms 

rather than direct control of infections of the decay pathogens within the produce. 

The most common disinfecting agent is chlorine applied as a spray or dip. Sanitation 

may be followed by treatment with one or more fungicides, which deposit a residue 

in the product that inhibits decay pathogens which infect later or escapes the action 

of the sanitizers. Sanitizers are also widely employed to minimize contamination of 

product with pathogens of human health concern (Gómez-López, 2012). Post-

harvest decay caused by soft rot bacterium, Erwinia carotovora subsp. carotovora 

damages succulent plant parts such as fruits, tubers, stems and bulbs of plants in 

almost plant families (Ouf et al., 1991, Youssef et al., 2006). Soft rot is one of the 

destructive diseases of vegetables and occurs worldwide wherever fleshy storage 

tissues of vegetables and ornamentals are found. It causes a greater total loss of 
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product than any other bacterial disease. The disease can be found on crops in the 

field, in transit, in storage and during marketing, resulting in great economic losses.         

      Name of the disease are used from the characteristic soft decay of fleshy tissue 

which terminates into watery or slimy mass. The decay is aggravated when high 

humidity is coupled with high temperature which results in fast rate of multiplication 

of the pathogen. For this reason much of the loss due to this disease occurs during 

middle of the summer. Control of the disease includes sanitation of packing house, 

lowering of storage temperature and humidity (Bhat et al., 2010 and Opara and 

Austin, 2016).    
 

Oxidative burst, mediated by hydrogen peroxide (H2O2), has been recognized as 

a key component of plant defense response during an incompatible interaction. 

Elevated levels of H2O2 also activated the expression of several defense genes to 

both bacterial and fungal pathogens (Kachroo et al., 2003). H2O2 participates in 

many resistance mechanisms, including reinforcement of the plant cell wall, 

phytoalexin production, and enhancement of resistance to various stresses (Shetty et 

al., 2007 and Quan et al., 2008). Acetic acid exhibited fungicidal and bactericidal 

effect towards several phytopathogenic fungi and bacteria (Kang et al., 2003 and 

Osório et al., 2013). Hydrogen peroxide (H2O2), also termed as hydrogen dioxide, 

has antimicrobial properties due to its strong oxidizing power and its capacity to 

generate other oxidizing species such as hydroxyl radicals, singlet oxygen species, 

and hydrogen peroxides, which are toxic to living cells. Inactivation of membrane 

respiratory chain enzymes and damage to DNA are the mechanisms of antimicrobial 

action proposed for hydrogen peroxide (Imlay and Linn, 1988; Tatsuzawa et al., 

1998).  
 

The application of H2O2 produces no residues since it decomposes to water and 

oxygen (Afek et al., 1999). H2O2 is a strong oxidizer that forms when water 

combines with ozone in the atmosphere (Slesak et al., 2007). In an activated 

peroxyacetic acid disinfectant H2O2 is combined with an organic acid (most 

commonly acetic acid) which acts as an “activator” to form the compound 

peroxyacetic acid (Fig. 1), so that these disinfectants consist of H2O2 and 

peroxyacetic acid in solution.  

 

 
  Fig. 1. Production of peracetic acid (Buschmann and Del Negro 2012). 
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The present study was planned to evaluate the efficiency of PAA for controlling 

post-harvest bacterial soft rot to fleshy organs of some vegetables that quickly 

spoilaged by bacteria. 

 

M a t e r i a l s   a n d   M e t h o d s 
 

1. Casual Agents:  

The most aggressive Erwinia carotovora subsp. carotovora isolate which 

isolated from soft rotted tissue of potato tubers (Youssef et al., 2006) was used 

throughout this study. 
 

2. Preparation of tested solutions: 

Three mixtures of acetic acid (AA) and hydrogen peroxide (H2O2), i.e., 0.05 g/l 

acetic acid + 0.1 H2O2 g/l, 0. 1   acetic acid + 1.0 H2O2 g/l and 0. 2 g/l acetic acid + 

1.0 H2O2 g/l were prepared with distilled water then left for at least 10 days before 

they tested (EPA, 1993 and 2004). 
 

3. In vitro control of soft rot bacteria with hydrogen peroxide and acetic acid 

combinations:  

The toxicity of hydrogen peroxide and/or acetic acid with different 

concentrations on growth of Erwinia carotovora subsp. carotovora isolate in 

nutrient broth medium (NBM) was studied. 
 

Equal 0.5 ml of bacterial suspension 10
8
colony forming cells (cfc/ml) were 

taken from 24h old cultures grown on nutrient agar medium (NA) at 28ºC and used 

for inoculation of 250 ml Erlenmeyer flasks containing 99.5 ml sterilized nutrient 

broth medium amended with tested solutions (Ouf et al., 1991). Solutions were 

prepared in sterile distilled water and aliquots were pipetted to nutrient broth 

medium to obtain final concentration of tested solution 0.05, 0.1, and 0.2 g/l acetic 

acid, 1.0 g/l H2O2, 0.05 g/l acetic acid + 1.0 g/l H2O2, 0.1 g/l acetic acid + 1.0 g/l 

H2O2 and 0.2 g/l acetic acid + 1.0 g/l H2O2. For control treatment conical flasks 

containing medium without tested chemicals were inoculated similarly to be taken 

for comparison. Each treatment was incubated at 28ºC for 2 days. Bacterial growth 

was monitored as number of bacterial cells, 3 plates/treatment, using serial dilution 

technique (Galal, 2003). The following equation was used to calculate percentage 

inhibition of bacterial growth. 

Inhibition %= (NB of the control – NB of the treatment/NB of control) X100 

       Where NB = Average number of bacterial colonies/plate 
 

4. Efficacy of acetic acid combined with H2O2 to control soft rot disease of some 

vegetable fruits and potato tubers in storage: 

The fungicide Monceren (Pencycuron) 25% WP was used as seed dressing 

fungicide at rate 3g/kg seeds. 
 

4.1. Pre-inoculation treatment: 

Based on the results of the in vitro test, only the mixture of  0.02 g/l AA + 0.1 

g/l H2O2 was used to control soft rot disease of cucumber (Cucurnis sativus, cv. 

Marwa), pepper (Capsicum annum cv. Romy), tomato (Solanum lycopersicum cv. 

Super Jackal), eggplant (Solanum melongena cv. Balady Black), squash (Cucurbita 
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pepo cv. Eskandrany) and okra (Hibiscus esculentus cv. Balady) fruits plus potato 

(Solanium tuberosium cv. Cara) tubers were purchased from wholesale market. 

Health apparent uniformed size samples of each fruits or tubers were dipped in 0.02 

g/l AA + 0.1 g/l H2O2 solution individually for 30 min prior to inoculation with soft 

rot bacteria E. carotovora subsp. carotovora. After dipping, samples were air dried 

at room temperature and each sample of each plant organs tested were divided into 2 

major groups, 1
st
 group was wounded (punctured with sharp needle) and 2

nd
 group 

was left sound similarly as described by (Youssef et al., 2006). Either wounded or 

sound samples were divided into 2 parts, one inoculated and other left un-inoculated. 

Treated and untreated fruits or tubers were inoculated by spraying of bacterial 

inoculum. Bacterial inoculum was prepared from fresh cultures of soft rot bacteria 

grown on NA at 28ºC for 24 hr suspended in sterilized distilled water at 10
9
cfu. 

Untreated control was maintained for each fruits, which was inoculated with the 

bacterial inoculum but not treated with test solution. The disease severity was 

measured in terms of percentage of rotted weight infected of the fruits or tubers by 

soft rot (Youssef et al., 2006), when the untreated inoculated fruits/tubers gave 

100% of soft rot incidence, time required (days) for soft rot development was 

recorded. 
 

4.2. Post-inoculation treatment: 

Inoculated and un-inoculated samples were left one hour then were wetted by 

PAA at concentrations of 0.0 (control), and 0.02 g/l AA + 0.1 g/l H2O2. Each sample 

contains 10 vegetable fruits or potato tubers, sprayed by 10ml test solution in plastic 

bag then bags were closed tightly for 30 min. After that, plastic bags were opened 

and samples were dried and retagged into new plastic bags. 
 

Each treatment was divided into 2 groups, one kept at high temperature 35ºC 

and the other kept at 5ºC. Each treatment contained 3 replicates. Disease assessment 

was monitored when samples of inoculated water treated showed 100% soft rot 

incidence at each incubation temperature individually. The severity was measured in 

terms of percentage of rotted weight infected of the fruits by soft rot disease 

(Youssef et al., 2006), when the untreated inoculated fruits /tubers gave 100% of 

soft rot incidence, time required (days) for soft rot development was recorded.  

Reduction percentage in soft rot severity was calculated using the following 

equation:  

 

Reduction%= (DSUI– DSTI/DSUI) X100 

 

Where, DSUI= Disease severity of untreated inoculated samples and DSTI= 

Disease severity of treated inoculated samples 
 

5. Statistical analysis: 
Tukey test for multiple comparisons among means was utilized (Neler et al., 1985). 
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R e s u l t s    

 
1. The toxicity of hydrogen peroxide and/or acetic acid combinations to soft rot 

bacteria in vitro: 

An obvious antibacterial activity against soft rot bacteria E. carotovora subsp. 

carotovora was exhibited by different combinations of AA and/or H2O2 tested 

(Table 1). Growth of bacteria completely inhibited in case of combination 0.2g/l AA 

+ 1.0g/l H2O2, while at lowest concentration of combine (0.05g/l AA+1.0g/l H2O2) 

was failed to inhibit the growth of test bacteria. At moderate concentration of 

combine (0.1 g/l AA+1.0 g/l H2O2) inhibits 80% of E. carotovora subsp. carotovora 

growth. Laboratory evaluation has given promising results, indicating that 

combining AA+H2O2 may has potential in the control of soft rot bacterial disease of 

some vegetable fruits or potato tubers. 
 

        Table 1. Antibacterial activity of acetic acid + hydrogen peroxide 

combinations against E. carotovora subsp. carotovora in vitro) 
 

 

Inhibition % 

No. of 

bacterial 

colonies/plate 

Treatment and conc. (g/l) 

0.0 178 0 (Control) 

46.0 96 H2O2(1.0) 

10.1 160 AA (0.05) 

27.0 130 AA (0.1) 

41.0 105 AA (0.2) 

30.3 124 AA+H2O2 (0.05 +1.0) 

79.8 36 AA +H2O2 (0.1+1.0) 

100 0.0 AA +H2O2 (0.2+1.0) 
 

 

2. Efficacy of acetic acid combined with hydrogen peroxide to control bacterial soft 

rot disease of some vegetable fruits or potato tubers in storage: 

2.1. Pre-inoculation treatment: 

Generally, pre-inoculation treatment of vegetable fruits or potato tubers with 

0.2g/l AA + 1.0g/l H2O2 combination caused significant reduction in bacterial soft 

rot under all conditions tested (Table 2). Untreated wounded fruits or tubers gave 

soft rot severity higher than untreated unwounded plant parts inoculated. Since 

untreated wounded inoculate- fruits of okra, pepper, and tomato showed 100% soft 

rot severity at 35ºC temperature followed by cucumber (96%), eggplant (94%) and 

potato tubers (88%), while unwounded untreated inoculated fruits of  okra exhibited 

highest soft rot severity (95%) followed by squash (94%). Eggplant and tomato 

(86%), pepper (70%) and potato (64%). Either wounded or unwounded treated fruits 

or tubers responded to PAA treatment that showed significant reduction in soft rot 
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severity by 31.9 - 76.2% in case unwounded treated vegetable fruits or potato tubers 

and by about 20– 66.7% in case wounded treated plant parts. PAA was more 

effective to reduce soft rot severity when unwounded plant parts were pre-

inoculation treated. 
 

3. Post-inoculation treatment: 

Data summarized in Table 3 showed that PAA was more effective to reduce 

bacterial soft rot when it applied post-inoculation, since in case of unwounded 

treated vegetable fruits or potato tubers provided soft rot. 

 
 

 

Reduction by about 51.3- 82.2 %, while with wounded treated plant parts, soft 

rot was lower and ranged from 25 to 77.4%. Effect of PAA to reduce soft rot severity 

varied with the tested fruits or tubers and storage temperature tested. As for 

unwounded treated fruits or tubers, highest reduction in soft rot severity was recorded 

by potato tubers (82.2% followed by okra fruits (77,8%), pepper (76.2) at 5ºC. Fruits 

of cucumber showed least reduction percentage in soft rot severity (51.4%) followed 

by tomato (54.8%), pepper (57.6%) at 35ºC. Wounded treated fruits or tubers 

        Table 2. In vivo effect of pre-inoculation treatment by hydrogen peroxide 

and acetic acid combination on the severity of bacterial soft rot to 

some vegetable fruits/tubers 
 
 

Treatment 

(Fruits or 

potato 

tubers) 

storage 

temperature 

(ºC ) 

Bacterial soft rot severity % 

Unwounded Wounded 

Treated Untreated Reduction    

      % 

Treated Untreated Reduction 

        % 

 

Cucumber 

 

 

Eggplant 

 

 

Okra 

 

 

Pepper 

 

 

Potato 

 

 

Tomato 

 

 

Squash 

                 

     

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

34f 

46de 

 

10h 

30g 

 

20g 

40e 

 

10h 

40e 

 

10h 

34ef 

 

30f 

50d 

 

42e 

64cd 

 

64cd 

78c 

 

20g 

86b 

 

60d 

95a 

 

40e 

70c 

 

42e 

64cd 

 

68c 

86b 

 

74c 

94a 

 

46.9 

41.1 

 

50.0 

65.1 

 

66.7 

57.9 

 

75.0 

42.9 

 

76.2 

46.9 

 

55.9 

41.0 

 

43.2 

31.9 

 

40f 

60d 

 

20g 

52e 

 

34f 

80c 

 

36f 

50e 

 

26g 

48f 

 

46e 

78c 

 

50e 

78c 

 

82c 

96b 

 

60d 

94ab 

 

58de 

100a 

 

62d 

100a 

 

58de 

88b 

 

78c 

100a 

 

82c 

100a 

 

51.2 

37.5 

 

66.7 

44.7 

 

41.4 

20.0 

 

41.9 

50.0 

 

55.2 

45.5 

 

42.0 

22.0 

 

39.0 

22.0 

 

    Data with the same letters are not significant 
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resulted lower reduction in bacterial soft rot disease and varied with various fruits or 

tubers and storage temperature as compared to unwounded treated ones. Wounded 

untreated vegetable fruits or potato tubers showed bacterial soft rot severity higher 

than unwounded ones. 

 

                Table 3. In vivo effect of post-inoculation treatment by hydrogen peroxide 

and acetic acid combination on the severity of bacterial soft rot to 

some vegetable fruits or tubers 
        

Treatment 

(Fruits or 

potato tubers) 

Storage 

temperature 

(ºC ) 

Bacterial soft rot severity % 

Unwounded Wounded 

Treated Untreated 
 Reduction 

% 
Treated 

   

Untreated 

  

Reduction 

        % 

 

Cucumber 

                    

 

Eggplant  

                  

 

Okra    

                    

 

Pepper    

                  

 

Potato     

                

 

Tomato   

                  

  

Squash     

                 

     

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

       5 

        35 

 

18f 

35e 

 

8gh 

24f 

 

12d 

34d 

 

10f 

28e 

 

8De 

26e 

 

24e 

38e 

 

38e 

70c 

 

68c 

72c 

 

24f 

82b 

 

54d 

92a 

 

42d 

66c 

 

45f 

63c 

 

72c 

84b 

 

78bc 

95a 

 

73.6 

51.4 

 

66.7 

76.7 

 

77.8 

63.0 

 

76.2 

57.6 

 

82.2 

58.7 

 

66.7 

54.8 

 

51.3 

26.3 

 

22g 

44f 

 

14I 

36f 

 

28gh 

62e 

 

32f 

38fg 

 

22g 

36fg 

 

42f 

68de 

 

60e 

75d 

 

78d 

92ab 

 

62e 

90b 

 

62e 

100a 

 

64e 

100a 

 

54f 

86b 

 

80bc 

100a 

 

85b 

100a 

 

71.8 

52.2 

 

77.6 

60.0 

 

54.8 

38.0 

 

50.0 

62.0 

 

59.3 

58.1 

 

47.5 

32.0 

 

29.4 

25.0 
 

         Data with the same letters are not significant 
 

3. Bacterial soft rot development in vegetable fruits or potato tubers: 

Incubation period (days) that required to exhibit 100% of bacterial soft rot 

disease was varied with different vegetable fruits/tubers and storage temperature 

tested (Table 4). Generally, at 35ºC soft rot developed at shorter period than at 5ºC 

and wounded fruits/tubers accelerated soft rot development faster than unwounded 

ones. Wounded fruits of squash required shortest period to exhibit 100% soft rot (3  

days) followed by cucumber, okra, pepper and tomato (4 days), potato tubers (5days) 

and eggplant (6  days) at storage temperature 35ºC. At 5ºC delayed decay 

development of wounded inoculated fruits where, tomato required 7days, followed 

by squash 10 days, cucumber 12, okra 14, eggplant 15, pepper 16 and potato 35 days. 

Unwounded inoculated fruits or tubers extended incubation period from 1.5 to 2 fold 
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as compared to wounded ones when the fruits or tubers stored at 5ºC, and from 1.5 

to 9 fold when they stored at 35ºC.  

 

 

Table 4. Incubation periods (days) required for 100%bacterial soft rot 

incidence in vegetable fruits/tubers at 5ºC and 35ºC storage 

temperature under artificial inoculation by Erwinia carotovora subsp. 

carotovora 
 

 

  Treatment 

Storage     

temperature 

(ºC) 

Days of storage required to soft rot incidence for: 

Cucumber Eggplant   Okra  Pepper  Potato Tomato Squash 

 Unwounded 

 

 

  Wounded 

5 

35 

 

5 

35 

21 

8 

 

12 

4 

24 

10 

 

15 

6 

24 

6 

 

14 

4 

27 

18 

 

16 

4 

75 

45 

 

35 

5 

12 

6 

 

7 

4 

21 

6 

 

10 

3 
 

 

 

D i s c u s s i o n 
 

The minimal requirement from disinfection procedures is to maintain 

commodities and facilities free of postharvest pathogens and bacterial human 

pathogens and thus improve food safety. Disinfection of postharvest pathogens that 

accumulate on the fruit surface before and during harvest is a direct benefit and in 

particular cases it can by itself prevent decay after storage (Feliziani et al., 2016). A 

nonspecific phytopathogenic bacterium Erwinia carotovora subsp. carotovora that 

infects most fleshy plant parts its control still difficult through various control 

methods even chemicals which improper for human health and environment (Bartz 

and Kelman, 1986 and Ouf et al., 1991). Safety elements became must to be 

beneficial used as bactericide alternatives (Himel et al., 2017). Thus, acetic acid 

(Himel et al., 2017) and H2O2 (Kiraly et al., 1993 and EPA, 2012) were used 

individually or with various combinations to reduce E. carotovora subsp. carotovora 

growth and infectivity. 
 

Like other oxidizing disinfectants, H2O2 and peroxyacetic acids disinfect by 

oxidizing the cell membranes and inner cell structures of the pathogens, destroying 

them. Bio safe compound (peroxyacetic acid) is produced commercially in USA 

under various trade names BioSafe , OxiDate, and OxiCure) in Japan (Tsunami) and 

in South korea (OxyCom) as mentioned by several reports (Afek et al., 2001,  Narcis 

et al., 2007, Hopkins et al., 2003, Hopkins et al., 2009, Pfuntner, 2011 and  EPA, 

2012). 
 

In vitro studies showed H2O2 was effective to suppress bacterial growth, 

recorded high inhibitory effect to bacterial growth (up to 60% inhibition).  Acetic 

acid showed reduction in bacterial growth and increased with increasing its 

concentration. Combining acetic acid and H2O2 caused significant reduction towards 

bacterial growth. Complete inhibition in bacterial growth was achieved by combine 

0.2g AA/l + 1.0g H2O2/l.  
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Application of combined H2O2 with acetic acid at a concentration (0.2 AA + 1.0 

H2O2) g/l to vegetable fruits/tubers pre- or post-inoculation caused significant 

reduction in bacterial soft rot severity. Effectiveness of PAA was varied with fruits 

and storage temperature. Data indicate that PAA has effective reaction to reduce soft 

rot severity even at low storage temperature more or less nearly to high temperature.    

The obtained results assured that PAA is benefit to control bacterial soft rot when it 

applied pre- or post-inoculation treatment. Beside its disinfectant effect of PAA, it 

could be used as curable compound against bacterial soft rot. Efficiency of PAA to 

reduce soft rot severity more pronounced when it post-inoculation applied as 

compared to pre-inoculation treatment. Moreover, PAA reduced soft rot of 

unwounded fruits/tubers more than wounded ones. 
 

As early as in 1928, Doran pointed out that acetic acid reacted as antibacterial, 

similarly as confirmed by Himel et al. (2017). Also, H2O2 which reacted as active 

oxygen species provided bactericidal effects towards various phytopathogenic 

bacteria (Hopkins et al., 2003, Hopkins et al., 2009, EPA, 2004 and Pfuntner, 2011). 

A disinfectant PAA is promising to work as a bactericide alternatives safe 

compound not only to bacterial soft rot but against several phytopathogenic fungi 

and bacteria. However, H2O2 acetic acid and their mixture are safe, degradable 

compounds and reacted as fungicides, bactericides and resistance inducers (Kitis, 

2004, Thipaksorn et al., 2012 and Wessels and Ingmer, 2013), Furthermore, there 

compounds are approved to control phytopathogenic fungi and bacteria in 

organoculture and aquaculture (Yanong and Reid, 2012).  

 
C o n c l u s i o n 

 

PAA is effective to reduce soft rot severity and its efficiency was pronounced 

more when it applied post-inoculation than pre-inoculation at either low or high 

storage temperatures tested. Due to its promising approach for controlling plant 

diseases, PAA took more attention in our laboratory since 3 years ago and now 

under preparation to publish several further studies on postharvest, soil borne and 

foliar diseases. 
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فى مكافحة  (PAA)تقييم بيروكسي حمض الخليك 

لبعض ثمار الخضر ودرنات   العفن الطري  البكتيري

 Erwiniaالبطاطس المتسبب عن البكتيريا 

carotovora subsp. carotovora 
 

 ور عبد العزيز جلالأن
 جامعة المنيا –كلية الزراعة  –قسم أمراض النبات 

 
 

والناتج عن خلط ( حمض الخليك ييراوكسب)أعطى المركب شديد الأكسدة      

فوق أكسيد الأيدروجين بحمض الخليك نتائج واعدة كطريقة مكافحة امنة ضد 

حيث ادت المعاملة ببيروكسى حمض الخليك ألى خفض . العفن الطرى البكتيرى

 معنوى لشدة إصابة الثمار أو الدرنات بالعفن الطرى الناتج عن العدوى بالبكتيريا  

  Erwinia carotovora subsp. carotovora مقارنة بالثمار أو الدرنات

باذنجان وفلفل وطماطم وخيار )واستجابت كل الثمار المختبرة .  غير المعاملة

للمعاملة ببيروكسي حمض الخليك حيث ( وكوسة وبامية ودرنات البطاطس

حماية تلتها ثمار الباذنجان ثم الكوسة والخيار أظهرت ثمار الفلفل أعلى نسبة 

والبامية على الترتيب بينما أظهرت ثمار الطماطم أقل قيمة حماية تحت تلك 

أظهرت جميع الأجزاء . لدرنات البطاطس% 05المعاملة وحدثت حماية بمتوسط 

النباتية المختبرة سواء المجروحة وغير المجروحة خفض فى شدة الإصابة نتيجة 

 . املة ببيروكسى حمض الخليكالمع
 

بينت درجة حرارة التخزين دور هام فى تطور المرض حيث سرعت درجة 

 0مئوىة من حدوث العفن فى فترة تحضين أقل من درجة حرارة  50الحرارة 

اختلف تاثير البيروكسي حمض الخليك اختلافاً معنوياً باختلاف . مئوية

مختبرة علاوة على وجود جروح من الدرنات ودرجات حرارة التخزين ال/الثمار

حيث تراوحت نسبة الحماية نتيجة المعاملة . عدمه على الأجزاء النباتية المختبرة

، بينما الأجزاء %2424-24ببيراوكسى حمض الخليك للأجزاء غير المجروحة 

كما %. 66-45التي تعرضت للجروح قبل الإصابة قد أعطت حماية بنسبة 

البيروكسى حمض الخليك أعلى فى حالة معاملة  ظهرت الدراسة أن فعاليةأ

الأعضاء النباتية غير المجروحة قبل العدوى بالبكتيريا مقارنة بالمعاملة بعد 

 .العدوى

 


