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Abstract

Bactericidal effect was investigated by chemicals against potato soft rot bacteria in vitro and in storage. The chemicals were acetic acid, boric
acid, bleaching powder, lactic acid, calcium hydroxide, calcium chloride, potassium chloride and sodium hypo-chloride. Among eight
chemicals only three chemicals viz. acetic acid, boric acid and bleaching powder showed bactericidal activity against potato soft rot bacteria
Pectobacterium carotovorum subsp. carotovorum (E. carotovora subsp. carotovora) P-138 in vitro. Based on the results of in vitro
experiment three chemicals, acetic acid, boric acid and bleaching powder were used to control soft rot disease of potato in storage. Fresh
potato tubers were dipped in 0.2% solution/suspensions of acetic acid, boric acid and bleaching powder for 30 min. Then soft rot bacteria
Pectobacterium carotovorum subsp. carotovorum P-138 was inoculated on potato. Finally potatoes were stored for 22 weeks in net bags in
sterilized condition. All the three chemicals significantly decreased the infection rate, loss in weight and increased percentage of disease
reduction (PDR) of potato. Boric acid was the most effective in controlling the soft rot disease of potato in storage followed by acetic acid and

bleaching powder. So these chemicals may be used for seed purpose storage of potato tubers for year round storage at farmer’s level.
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Introduction

Soft rot is a common and serious post harvest problem of
potato tubers. The disease causes severe losses of the crop in
storage (Bdliya and Haruna, 2007). Normally chemicals are
not recommended for the control of soft rot disease (Agrios,
1997) because of high risk of residual effect on health.
However, many scientists tested various chemicals including
bactericides and microbial pesticides to control the soft rot
bacteria (Chen and Lin 2000; Abd-El-Khair 2004; Wright et
al., 2005). A number of compounds with antimicrobial
activity are identified, which increase resistance in potato
against soft rot bacteria (Hammerschmidt and Smith, 1997).
From these compounds benzothiodiazole (BTH) which
induces systemic resistance in many plants and effective
against various plant pathogens (Gorlach et al., 1996; Bokshi
et al., 2003). Increased resistance in potato tubers against
Pectobacterium carotovorum subsp. carotovorum was
observed when tubers were dipped in acetyl salicylic acid
(ASA) (Abd-El-Sayed et al., 1996; Bokshi et al., 2003). Salt
treatments can inhibit plant pathogens or suppress their toxin
production (Olivier et al., 1998). Salts including calcium
propionate and calcium chloride reduced tissue maceration of
potato tubers caused by E. carotovora (McGuire and Kelman,
1986; Biggs et al., 1997; Droby et al., 1997). Suppression of

bacterial soft rot in potato tubers by application of an
antibiotic kasugamycin was investigated by Bartz (1999). Use
of chemicals free from health hazards may be an effective and
acceptable control measures against soft rot bacteria of potato
if available. So, search for such chemicals is necessary.
Considering the above facts the present investigation was
undertaken to test some chemicals for their effectiveness to
control soft rot bacteria of potato tubers.

Materials and methods

In vitro evaluation of eight chemicals against soft rot
bacteria

An in vitro test experiment was conducted to evaluate
eight chemicals for their bactericidal activity against soft
rot bacteria of potato (Pectobacterium carotovorum
subsp. carotovorum P-138). The chemicals were acetic
acid, boric acid, bleaching powder, lactic acid, calcium
hydroxide, calcium chloride, potassium chloride and
sodium hypo-chloride. Acetic acid, boric acid, lactic acid,
bleaching powder and sodium hypo-chloride were used at
0.02%, 0.05%, 0.10%. Rests of the chemicals were used
at 0.05, 0.10 and 0.20% (w/w).
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A standard bacterial growth medium Yeast Peptone Dextrose
Agar (YPDA) was prepared. After cooking the medium was
amended with each chemical. Required amount of each
chemical was added to YPDA and mixed thoroughly. The
amended medium was autoclaved for 20 min at 121°C under
1.1 kg/cm? pressures. The medium was poured in petri dishes
at 20 ml/plate and allowed to solidify.

To prepare the inocula of soft rot bacteria of potato,
Pectobacterium carotovorum subsp. carotovorum P-138
were grown on YPDA at 28° C for 24 h. Bacterial cells were
collected from the culture and suspended in sterilized
distilled water to a concentration of ca.10® cfu/ml.

After solidification of YPDA with the chemicals, the plates
were spot inoculated and incubated at 30° C in an incubator.
The plates were arranged in the incubator following
completely randomized design with three replications. Three
additional plates without any chemical were maintained,
which served as control. Growth of the test bacteria was
observed up to 14 days of inoculation and antibacterial
activity of the chemicals was determined.

Efficacy of the chemicals to control soft rot of potato in
storage

Based on the results of the in vitro test, three chemicals
namely acetic acid, boric acid, and bleaching powder were
selected to test their efficacy to control soft rot disease of
potato in storage condition. Three potato varieties viz.
Cardinal, Diamant and Granola were used in the experiment.
For treatment, fresh potato tubers of each variety were dipped
in 0.2% solution of acetic acid, boric acid and bleaching
powder individually for 30 min prior to inoculation with soft
rot bacteria of potato (Pectobacterium carotovorum subsp.
carotovorum P-138). After dipping, potato tubers were air
dried at room temperature.

Fresh cultures of soft rot bacteria grown on YPDA were
suspended in sterilized distilled water (ca.10® cfu/ml) to
prepare inocula. Chemically treated potatoes were inoculated
with the inoculum suspensions of respective bacteria with an
automizer. Inoculated potato tubers were air dried again at
room temperature and packed in net bags and stored at room
temperature for 22 weeks in sterilized condition. Untreated
control was maintained for each variety, which was
inoculated with the pathogen but not treated with any
chemical. The tubers were checked on 2, 6, 10, 14, 18 and 22
weeks after inoculation and data on soft rot infection and loss
of weight due to soft rot in storage were recorded and
expressed as percentage using the following formula
(Abd-El-Khair and Karima, 2007).
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No. of infected tubers
Infection % = X100
Total no. of tubers

Initial weight — weight after discarded the infected sample
Loss of weight % = X100
Initial weight

Percentage of disease reduction (PDR) was calculated
following formula shown below (Hajhamed et al., 2007):

Where, Ack = loss in weight in control and Atr = loss in
weight in treatment.

Results and discussion

In vitro evaluation of eight chemicals against soft rot
bacteria

Among the eight chemicals tested in the experiment, only
acetic acid, boric acid and bleaching powder showed
antibacterial activity against indicator soft rot bacteria
(Pectobacterium carotovorum subsp. carotovorum P-138)
(Table I and Fig. 1). The growth of the two indicator bacteria
completely inhibited in case of three chemicals at their higher
concentration (0.10%). At a concentration of 0.05%, acetic
acid and boric acid also inhibited the growth of the indicator
bacteria considerably. Laboratory evaluation of these three
chemicals has given encouraging results, indicating their
potential in the control of potato soft rot bacterial disease.
Based on the results of this in vitro test, these three chemicals
were selected for treatment of potato tubers to control soft rot
disease of potato in storage.

Efficacy of chemicals to control soft rot of potato in storage

Application of the chemicals significantly decreased the
percentage of infection (Fig. 2), loss (in weight) (Fig. 3), and
increased the percentage of disease reduction (PDR) (Fig. 4)
of potato soft rot compared to control. Mean infection
percentage of three potato varieties was lowest in case of
boric acid treatment, which was followed by acetic acid and
bleaching powder. In case of percentage of loss in weight,
similar trend was found as infection percentage. The lowest
infection percentage, lowest loss in weight and highest
reduction of disease were found in the variety Granola while
the highest infection percentage, highest loss in weight and
lowest reduction of disease were found in the variety Cardinal
under all chemical treatments during the storage period of 22
weeks. In untreated control, infection percentages were much
higher than treated ones and 100% potato tubers were

damaged within 14 weeks of storage (Fig. 2 and 3).
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Table 1. Antibacterial activity of acetic acid, boric acid and bleaching powder against soft rot bacteria of potato
(Pectobacterium carotovorum subsp. carotovorum P-138) in vitro

Concentration Antibacterial activity of acetic acid

Pectobacterium carotovorum subsp. carotovorum P -138

(Potato soft rot bacteria)

0.02 (%) -
0.05 (%) +
0.10 (%) +
Control* -
Concentration Antibacterial activity of boric acid
Pectobacterium carotovorum subsp. carotovorum P -138
(Potato soft rot bacteria)
0.02 (%) -
0.05 (%) +
0.10 (%) +
Control* -
Concentration Antibacterial activity of bleaching powder
Pectobacterium carotovorum subsp. carotovorum P-138
(Potato soft rot bacteria)
0.02 (%) -
0.05 (%) -
0.10 (%) +
Control* -

+ = positive; - = negative; * = no treatment with chemicals

A (0.02%) B (0.05%) C (0.10%) D Control

Fig. 1. In vitro antibacterial activity of boric acid against soft rot bacteria of potato (E. carotovora subsp. carotovora
P-138); D-control (no chemical used)
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Fig. 2. Effect of three chemical treatments on soft rot incidence
of potato in storage at 4 weeks (W) interval
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Fig. 3. Effect of three chemical treatments on percentage of loss in
weight of potato in storage at 4 weeks (W) interval

Among three treatments boric acid was most effective to
control the potato soft rot in storage followed by acetic acid
and bleaching powder. Therefore, the use of chemicals for
the control of potato soft rot bacteria prevented the initial
infection and multiplication of soft rot pathogens.

The results of the present investigation revealed that three
chemicals viz. acetic acid, boric acid and bleaching powder
showed bactericidal activity against potato soft rot bacteria
Pectobacterium  carotovorum subsp. carotovorum (E.
carotovora subsp. carotovora) P-138 in vitro and they were
effective in controlling soft rot disease of potato in storage
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condition. In our experiment, boric acid performed best in
controlling potato soft rot disease in storage. So the chemicals
may be used for seed purpose storage of potato tubers for year
round storage at farmer’s level in Bangladesh. This is the first

report in Bangladesh for controlling soft rot disease of potato.

carotovorum subsp. carotovorum P-138 in vitro. Boric acid
performed best in controlling potato soft rot disease in
storage. So the chemicals may be used for seed purpose
storage of potato tubers for year round storage at farmer’s
level in Bangladesh.
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Fig. 4. Effect of three chemical treatments on percentage of disease reduction (PDR) of potato
in storage condition at 22 week (W) of storage

Many researchers also reported that some chemicals are
effective in controlling soft rot disease. Hajhamed er al.
(2007) applied potassium sulfate, ammonium phosphate and
calcium chloride as salt compounds significantly decreased
severity of bacterial soft rot disease of potato. Saleh and
Huang (1997) reported that benzoic acid and sodium
benzoate at 1,5 and 10 mM inhibited soft rot bacterial growth
and were effective in controlling the disease in both tomato
fruits and potato tubers. Salts including calcium propionate
and calcium chloride reduced tissue maceration of potato
tubers caused by E. carotovora (McGuire and Kelman, 1986;
Biggs et al., 1997; Droby et al., 1997; Olivier et al., 1998).
Reduction of soft rot infection when treated with chemicals
was possibly due to acidic solution of the chemicals and
bactericidal activities. However, mechanism of the chemical
compounds and their harmful activities remained to be
determined. In addition, phytotoxicity and the environmental
effects of the chemicals on epiphytic beneficial
microorganisms need to be addressed before transfer the
technology to farmers.

Conclusion

Acetic acid, boric acid and bleaching powder showed
bactericidal activity against soft rot bacteria, Pectobacterium
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