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Abstract: - Efficacy of different antibiotics viz. oxy-

tetracycline hydrochloride, streptocycline, 

chloramphenicol, streptomycin sulphate, norfloxacin, 

griseofulvin and ciprofloxacin at different concentrations 

(100, 200, 500 and 1000 ppm) towards Xanthomonas 

axonopodis pv. citri (Hasse) Vauterin et al.  was compared 

by in vitro sensitivity study measuring the inhibition zone 

through Agar cup method during August, 2016 at 

Department of Plant Protection, Palli-Siksha Bhavana, 

Visva-Bharati, West Bengal. Streptocycline was most 

effective (25.73mm) followed by chloramphenicol 

(23.10mm) and oxy-tetracycline hydrochloride (22.80mm) 

when applied at 1000ppm concentration. Antibiotics 

applied at 500ppm were statistically at par with the 

1000ppm concentration. In all cases 200ppm was 

efficacious than the 100ppm, but were statistically at par. 

Application of antibiotic with proper dose might be used 

to manage the destructive disease effectively, and can be 

incorporated in Integrated Disease Management 

Programme.  

I. INTRODUCTION 

itruses are distributed throughout the world. Different 

species of citrus are cultivated in every states and union 

territories of India. The crop is suffering from different kinds 

of biotic and abiotic stresses. Citrus canker caused by 

Xanthomonas axonopodis pv. citri (Hasse) Vauterin et al. 

(Xac) is one of the most serious threats having international 

importance. Acid lime [Citrus aurantiifolia (Christm.) 

Swingle] is the most susceptible one, and up to 50-60% yield 

reduction has been recorded from different parts of the world 

(Das, 2003). The Lepidopteran insect, citrus leaf minor 

(Phylocnistis citrella Stainton) has been reported to 

exacerbate citrus canker mechanically (Gottwald et al., 1997, 

Das et al., 2012, Das et al., 2014).  The disease is becoming a 

severe problem in West Bengal and causing havoc damage to 

different species of limes and lemons (Mondal et al., 2017). 

Little information is available on the disease in Red and 

Lateritic Agro-climatic Zone of West Bengal. An in vitro 

study was undertaken for screening of antibiotics against the 

bacterium to formulate a holistic management programme 

against the devastating disease.   

II. MATERIALS AND METHODS 

The study was setup in Laboratory condition at Department of 

Plant Protection, Palli-Siksha Bhavana, Visva-Bharati, West 

Bengal during August, 2016. In-vitro screening of antibiotics 

was done through Agar cup method (diffusion method) 

(Anonymous, 1995). This test was based on the ability of the 

antibiotics solution to diffuse from a reservoir into the 

surrounding medium.  Different concentrations (100, 200, 500 

and 1000 ppm) of antibiotics (viz. Oxy-tetracycline 

hydrochloride, Streptocycline, Chloramphenicol, Norfloxacin, 

Streptomycin sulphate, Ciprofloxacin and Griseofulvin) were 

used for sensitivity bioassay (Table 1). The treatments were 

replicated thrice for each concentration of each antibiotic 

along with untreated control.  Sterilized cool, melted Nutrient 

Agar (NA) medium @ 30 ml. were added to each sterilized 

petriplate. Bacterial suspension from 24 hours old culture at a 

concentration of  2.7 X 10
9
 cells/ml @1 ml was poured on  

seeded NA medium in each petriplate. After thorough shaking 

the petriplates were kept for solidification. A cavity in the 

centre of each petriplate by removing agar with the help of a 

sterile cork borer (1 cm diameter) was made and the cavity 

was filled with 0.1ml of antibiotic solution. After 24 hours of 

incubation at 28
o
C, zone of inhibition (area of zone of 

inhibition minus area of the cavity) was measured and it was 

expressed as mm. 

III. RESULTS AND DISCUSSION 

Sensitivity of seven antibiotics viz. oxy-tetracycline 

hydrochloride, streptocycline, chloramphenicol, streptomycin 

sulphate, norfloxacin, griseofulvin and ciprofloxacin at 

different concentrations (100, 200, 500 and 1000ppm) towards 

Xanthomonas axonopodis pv. citri were made and results 

obtained from the experiment was tabulated in Table 1 and 2. 

It was revealed that all the antibiotics except griseofulvin 

inhibited the bacterial growth. Different concentrations (100, 

200, 500 and 1000ppm) of antibiotics showed variation to 

inhibit the bacterial growth (zone of inhibition in mm). No 
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inhibition was recorded in the treatments, griseofulvin and 

untreated control.   The lowest concentration i.e. 100ppm 

showed the minimum zone of inhibition (ZI) for each 

antibiotic ranging from 0.0 to 16.70mm. Zone of inhibition 

increased gradually with the increase of concentration of the 

antibiotics. The best result was recorded at 1000ppm 

concentration for all antibiotics used in this study.  Among the 

antibiotics tested, streptocycline (1000ppm) was found to be 

most effective (25.73mm) followed by chloramphenicol 

(23.10mm) and oxy-tetracycline hydrochloride (22.80mm). 

There was no much variation between the results obtained 

from the application of 1000ppm and 500ppm concentration; 

the results were statistically at par. Though, 200ppm 

concentrations of different antibiotics were effective 

somewhat to inhibit the bacterial growth but it was at par 

statistically with 100ppm concentration. In all cases, 200ppm 

concentration was better than the 100ppm concentration. The 

inhibition zone recorded due to the application of different 

antibiotics at 100ppm and 200ppm concentrations was varied 

statistically from its higher doses, 1000ppp and 500ppm 

concentration. The antibiotics, streptocycline, 

chloramphenicol and oxy-tetracycline hydrochloride can be 

used at 200-500ppm concentration for managing the disease 

caused by the gram negative bacterium in field condition. 

Except, streptocycline (streptomycin sulphate + oxy-

tetracycline hydrochloride) all other antibiotics used for this 

study are human drugs. So, further study will be required to 

know the time of persistence of these antibiotics in fruits after 

foliar application and their residual effect on human health (if 

any) through consumption of the fruits that can be used to 

prepare a decision making spray schedule to minimize the 

disease situation in an integrated manner.  This finding is 

corroborated with the earlier workers (Mondal et al., 2005, 

Hembrom et al., 2011 and Mondal, 2012). They were reported 

both field and in vitro sensitivity of different antibiotics and 

antibacterial compounds including streptocycline, 

chloramphenicol and oxy-tetracycline hydrochloride towards 

a gram negative bacterium causing bacterial wilt disease. 

 

Table 1. Effect of different antibiotics against Xac in in-vitro condition 

Conc. 

(ppm) 

Mean zone of inhibition (mm) 

Oxy-tetracycline 

hydrochloride 
Streptocycline Chloramphenicol 

Streptomycin 

sulphate 

Norflo- 

xacin 
Griseofulvin Ciprofloxacin Control 

100 14.27 16.70 15.60 9.50 11.52 0.00 14.00 0.00 

200 16.97 18.26 17.42 12.00 13.00 0.00 15.20 0.00 

500 19.87 22.56 20.60 14.22 16.20 0.00 15.80 0.00 

1000 22.80 25.73 23.10 17 .50 19.50 0.00 18.20 0.00 

t (p=0.05) 3.73 3.74 3.79 3.62 3.64 - 3.91 - 

Table 2. In-vitro sensitivity towards different doses of antibiotics on Xac 

Treatments 

Concentration  (ppm) 

100 200 500 1000 

Mean zone of inhibition (mm) 

Oxy-tetracycline hydrochloride 14.27 16.97 19.87 22.80 

Streptocycline 16.70 18.26 22.56 25.73 

Chloramphenicol 15.60 17.42 20.60 23.10 

Streptomycin sulphate 9.50 12.00 14.22 17 .50 

Norfloxacin 11.52 13.00 16.20 19.50 

Griseofulvin 0.00 0.00 0.00 0.00 

Ciprofloxacin 14.00 15.20 15.80 18.20 

Control 0.00 0.00 0.00 0.00 

t (p=0.05) 4.31 4.38 4.36 4.41 
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