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India, the world’s largest producer, consumer

and exporter of ginger, has a predominant

position in the global market and accounts for

50 per cent of world’s total production. One

of the important factors which limit the

production of ginger is the occurrence of

diseases. Bacterial wilt, incited by Ralstonia

solanacearum Yabuuchi (Smith), is at present

considered as a very serious threat in most of

the ginger growing areas. The pathogen infects

over 450 plant species including many

economically important crops other than

ginger. Because of its destructive potential to

various crops, the control of R. solanacearum

has attracted much research attention

(Hayward, 1994). As ginger is a remunerative

crop, farmers are adopting all available

methods to increase the productivity of the

crop where plant protection measures play an

important role. Even after adapting to various

cultural and chemical means, bacterial wilt of

ginger continues to be a complex disease to

manage. However, every effort has to be made

to reduce the losses due to the disease by

adopting suitable management strategy.
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Hence, a study was conducted to find out the

in vitro inhibitory effect of antibiotics,

fungicides, insecticides and fertilizers on the

growth of R. solanacearum.

MATERIALS AND METHODS

The in vi tro compatibility of R.

solanacearum to antibiotics, fungicides,

insecticides and fertilizers commonly used in

ginger plots were studied by Filter paper disc

method in the year 2007 at College of

Horticulture, Vellanikkara, KAU, Thrissur.

Antibiotic sensitivity with bacterial

isolates was assessed with Hi Media antibiotic

discs. Three replications were maintained and

observations on the inhibition zone around the

discs were taken after 48h. In the case of

fungicides, insecticides and fertilizers, in order

to get a desired concentration, the required

quantity was added to 100 ml sterile water and

autoclaved filter paper discs of 4mm diameter

were soaked in these various concentrations

of plant protection chemicals / fertilizers for a

period of 30 min. Fertilizers were exposed to

UV light for a period of 45 min. to lessen the
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contamination. Three discs of antibiotic, fungicide,

insecticide and fertilizer were placed on sterile King’s B

(KB) medium seeded with the pathogen, R.

solanacearum. Control consisted of KB medium alone

inoculated with the antagonist. Three replications were

maintained for each isolate. The inoculated Petri dishes

were incubated at room temperature and the observations

on inhibition zone around the discs were taken after 48h.

RESULTS AND DISCUSSION

Data on the in vitro sensitivity of R. solanacearum

to the effect of other antibiotics, fungicides, insecticides

and fertilizers to the pathogen are presented in Table 1,

2 and 3.

Antibiotics :

Observations (Table 1) on the in vitro sensitivity of

R. solanacearum to 11 different antibiotics showed that

except for Cephalaxin, all the antibiotics at different

concentrations inhibited the pathogen. It was noticed that

the higher concentration of the antibiotic exerted

maximum inhibition. Highest concentration of

Streptocycline, Gentamicin, Kanamycin and Tetracycline

exhibited maximum inhibition. The inhibitory effect of

various antibiotics was studied by various workers. Rani

(1994) observed the inhibitory effect of Ambistryn-S and

Chloromycetin against R.solanacearum of ginger under

in vitro conditions. She also observed that plants treated

with Ambistryn-S, Terramycin and Chloromycetin

showed minimum wilt incidence. Similarly, pre-planting

and pre-storage treatment in Streptocycline (200 ppm)

along with Dithane M-45 (0.25%) and Bavistin (0.1%)

delayed the disease development. The effectiveness of

Streptomycin and Streptopenicillin over other antibiotics

against wilt pathogen of ginger both under in vitro and

in vivo conditions has been well elucidated by Singh et

al. (2000) whereas Penicillin G, tetracycline and

plantomycin did not inhibit the pathogen at any of the

concentrations tested. According to Sambasivam (2003),

various isolates of R.solanacearum infecting ginger were

resistant to Ampicillin and Rifampicin but sensitive to

Chloramphenicol and Kanamycin. However,

Carbenicillin, Nalidixic acid, streptomycin sulphate and

Tetracycline showed a varied response with the isolates.

Similarly, several antibiotics like Oxytertacycline,

Tetracycline, Penicillin G and Streptomycin inhibited

R.solanacearum (Goorani et al., 1978). He et al. (1983)

reported that all the strains of P. solanacearum were

resistant to Penicillin, Viomycin and Chloramphenicol.

Gunawan (1989) observed the suppression of R.

solanacearum with Streptomycin sulphate. Likewise,

Akbar (2002) reported that Ampicillin, Streptomycin

sulphate and Kanamycin inhibited the pathogen whereas

Rifampicin, Chloramphenicol and Oxytertacycline failed

to restrict the growth of the pathogen. Kumar and Sarma

(2004) noticed that all the ginger isolates tested were

resistant to Tetracycline, Polymixin B sulphate and

Chloramphenicol.

The different concentrations of Streptocycline

restricted the growth of the pathogen, exhibiting an

inhibition zone (IZ) of above 25 mm with the maximum

at 400 ppm concentration. The inhibitory effects of

Streptomycin and streptocycline on Pseudomonas

solanacearum has been observed by Shivappashetty and

Rangaswami (1971). Paul (1998) observed that 250 and

500ppm concentration of Ambistryn, Oxytetracycline and

Streptocycline inhibited R.solanacearum under in vitro

conditions. The crop sprayed with Streptocycline solution

(100 ppm) at regular intervals of 15 days also reduced

the incidence of bacterial wilt in ginger (Dohroo, 2001).

Likewise, seed rhizomes treated with Streptocycline 200

ppm for 30 min. and shade dried before planting was

Table 1 : In vitro sensitivity of R. solanacearum to antibioties 

Sr. 

No. 
Antibiotics 

Concentration 

(ppm) 

*Inhibition zone 

(mm) 

0.1 17.67h (4.26) 

0.25 20.33f (4.57) 

1. Chloramphenicol 

0.50 23.0e (4.85) 

0.1 24.0de (4.95) 

0.3 27.67c (5.31) 

2. Gentamicin 

0.5 30.33b (5.55) 

0.05 23.33e (4.88) 

0.15 24.67d (5.02) 

3. Rifampicin 

0.3 27.67c (5.31) 

0.01 12.33i (3.58) 

0.05 24.67d (5.02) 

4. Kanamycin 

0.3 30.33b (5.55) 

0.1 18.67g (4.38) 5. Ampicillin 

0.25 23.67de (4.92) 

0.1 23.67de (4.92) 6. Streptomycin 

sulphate 0.25 26.67c (5.21) 

0.05 30.33d (5.55) 7. Tetracycline 

0.3 31.67b (5.67) 

8. Penicillin G 0.1 24.67d (5.02) 

9. Nalidixic acid 0.3 20.33f (4.57) 

10. Oxytetracycline 0.3 12.33i (3.58) 

11. Cephalaxin 0.3 0j (0.71) 

* Mean of three replications. In each column figures followed 

by same letters donot differ significantly according to DMRT. 

Figures in paranthesis are √x+0.5 transformed values 
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found effective in reducing the wilt incidence (Anandaraj

et al., 2005).

Fungicides :

Amongst the eight fungicides tested, only the copper

fungicides viz., Fytolan, Kocide and Shield in that order

showed inhibitory property towards  R. solanacearum

(Table 2). Higher two concentrations of Fytolan and 0.2

per cent concentration of Kocide exhibited more

inhibition of the pathogen. The lowest concentration of

Shield did not show any inhibitory effect. The inhibitory

effect of Bordeaux mixture towards the pathogen has

already been reported (Rani, 1994). Similarly, the

effectiveness of Bordeaux mixture, Copper oxychloride,

Thiride, Blue copper, Kocide, Nabem, Maneb, Dithane

M-45, Captan, and Thiram  against R. solanacearum has

also been noticed by various workers (Jyothi, 1992;

Akbar, 2002; Anandaraj et al., 2005).

The usefulness of application of chemical fertilizers and

soil ameliorants in checking the activity of the pathogen

in ginger and other crops has also been documented.

Vudhivanich (2002) noticed a decrease in the population

of bacterial wilt pathogen of ginger in the soil amended

with urea and calcium oxide and the decrease was

attributed to toxicity of ammonium, ammonia and nitrate

degraded from urea. Calcium oxide is added to convert

the ammoniacal form into nitrite (NO
2
) which is highly

toxic to the growth of the pathogen. According to

Hepperly et al. (2004), addition of gypsum along with

triple super phosphate at the time of planting ginger

rhizomes helped in production of bacterial wilt free

ginger rhizomes.  Devi (1978) observed that sawdust

along with urea combined with Agrimycin (200 ppm)

showed reduction in wilt incidence of tomato. Moreover,

application of urea and lime minimized the wilt incidence

in solanaceous and cucurbitaceous vegetables.

Combination of Actigard (acibenzola-S-methyl) with the

S-H mixture (bagasse, rice husk, oyster shell powder,

urea, KNO
3
, calcium super phosphate and mineral ash)

significantly reduced bacterial wilt of tomato caused by

R. solanacearum (Anith et al., 2004).
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Table 3 : In vitro sensitivity of R.solanacearum to fertilizers 

Sr. 

No. 
Fertilizer 

Concentration 

(%) 

*Inhibition zone 

(mm) 

1.0    12.00 ef   

1.5 14.67 d    

1. Urea 

2.0 20.33 bc    

2.0 14.67 d 

2.5 19.00 c   

2. Factomphos 

3.0 23.67 a    

2.0  11.33 f    

2.5   13.67 de    

3. MoP 

3.0 18.67 c  

2.0   11.33 f    

2.5 14.83 d    

4. Rajphos 

3.0 21.00 b    

2.0 5.67 g 

2.5   11.33 f    

5. DAP 

3.0 13.67 de 

*Mean of three replications.  

In each column figures followed by same letters do not differ 

significantly according to DMRT.  

MoP : Muriate of potash, DAP: diammonium phosphate 
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Table 2 : In vitro sensitivity of R.solanacearum to fungicides 

Sr. 

No. 
Fungicide 

Concentration 

(%) 

*Inhibition zone 

(mm) 

0.2 15.5c 

0.3 18.5b 

1. Fytolan 

0.4 21.0a 

0.1 8.5f 

0.15 10.0e 

2. Kocide 

0.2 18.5b 

0.5 0.0g 

1.0 10.0e 

3. Shield 

1.5 13.5d 

* Mean of three replications. In each column figures followed by 

same letters do not differ significantly according to DMRT 

Insecticides :

A total of eight insecticides were evaluated against

the pathogen as well and it was observed that all the

insecticides tested were not inhibitory to the growth of

Ralstonia solanacearum. Not much literature is available

in this line.

Fertilizers :

Contradictory to the result of effect of insecticides

towards the pathogen, it was noticed that in general, all

the fertilizers tested inhibited the pathogen (Table 3).

The highest concentration of Factomphos exhibited

maximum inhibition followed by that of Rajphos, Urea

and MoP. Thus, results of the study clearly indicated that

chemical fertilizer application has an indirect effect in

checking the growth and multiplication of the pathogen.
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