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ABSTRACT 
Pomegranate cultivation in many part of India has been severely affected by bacterial blight 
caused by Xanthomonas axonopodis pv. punicae.  Extensive agricultural paractice along with 
large amount of pesticide as well as antibioitc is required to control this diease. In an effort to 
find an alertnative to the existing chemical contol method studies were carried out to isolate 
pathogenic bacteria and to screen action of differnet plant extracts against the pathognic isolates. 
Four bacterial cultures isolated from infected fruit samples were identified as Xanthomonas by 
biochemical characterization. These cultures produced bacterial blight on tested pomegranate 
leaf, hence proved to be pathogen. Anti-microbial activity of water extracts of 42 different plants 
were investigated against these isolates in-vitro. Water extracts of fruits of five plants, Mesua  
ferrea, Terminalia beleria, Piper nigrum, Emblica officinalis and Terminalia arjun, inhibited all 
four isolates. MIC of these water extracts ranged between 2.25 to 0.15 mg/ml. This study would 
be highly useful to control the bacterial blight of pomegranate without costly antibiotic and other 
pesticides.    
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INTRODUCTION 

Pomegranate (Punica granatum) is one of the 
much sorted out table fruit in the tropical and 
sub-tropical regional due to its taste and 
appearance.1, 2 Pomegranate is also well known 
for various medicinal properties and nutritive 
values.3, 1 Studies conducted by Malik et al.,4 
revealed cancer- chemotherapeutic activities of 
pomegranate juice. Presence of aromatic dyes 
and high tannin in the rind make this fruit also an 
industrially important commodity, especially for 
the natural dye industry.  India is one of the 
major producers of pomegranate in the world 
with average total production of 8 lakh tons per 
annum .5 However, recent emergence of bacterial 
blight has adversely affected the pomegranate 
production. Various reports across the country 
showed that despite the increase in the land under 
pomegranate cultivation, production and export 
of pomegranate was severely hit by bacterial 
blight.5-7 Studies conducted in several parts of the 
world    identified     Xanthomonas   auxonopodis  

Pv. punicae as the causative organism of 
bacterial blight,8, 9 which is a gram negative short 
rod bacterium.  The pathogen infects all the 
cultivated varieties irrespective of age of the 
plants. The infection appears as yellowish water 
soaked circular spots on the plant part and later 
converted to irregular lesions. In advanced stages 
of infection, tissue necrosis occurs on the leaves 
and twigs. In the case of fruits the disease 
develops into cracks 8 and later the fruit became 
completely back and dries off.   Spraying 
streptomycin or copper oxy chloride is the 
common mode of control of bacterial blight, 
however with limited success.10 Recent survey 
conducted in Pune and Sangli district of 
Maharashtra  has reported that farmers have tried 
different methods including spraying bleaching 
power, bordeaux mixture, diaammonium 
phosphate, urea, farmyard manure  to control the 
disease, but without any success.11  
Plant extracts are widely screened for its 
antagonistic activity against several patho -
genic   microorganisms   with   the aim of drug  *Author for correspondence 
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development.12-14 Plants such as Azadirachta 
indicia, Osmium sanctum, Allium sativum, 
Curcuma longa etc. are known for their use 
as pesticide as well as disinfectant.15 Plant 
based pest control measures are eco-friendly, 
effective and economical in comparison to 
chemical or physical methods. As a result 
there are several plant based pesticides 
available in the market to control various 
bacterial and fungal diseases of different 
crops.  

AIMS AND OBJECTIVES 
To isolate pathogenic microorganism from 
various affected fruit samples and to screen 
the ability of different plant extracts to 
inhibit the pathogens and also to find out an 
eco friendly mehtod to control pathogenic 
microrganisms causing bacterial bligh to 
promegranante.  

MATERIAL AND METHODS 
Isolation and identification of pathogens 
Fruit samples infected with bacterial blight 
were collected from different orchard of 
Sangli district of Maharashtra, India. The 
infected portion (1cm) was removed from 
the fruit, surface sterilized with mercuric 
chloride solution (0.1%) for one minute, 
washed three times with sterile saline and 
squeezed gently with sterilized scalpel to get 
a suspension in a sterile test tube containing 
3 ml of sterilized saline. The suspension was 
serially diluted and plated in sterilized 
petriplates containing Starr’s agar medium 
(yeast extract-10 g/L, glucose-20 g/L, 
calcium carbonate- 20 g/L, agar-25 g/L, pH-
6.5).8 Inoculated plates were incubated at 
30οC for 72 hours. After the incubation 
period, observations were made for the 
development of well separated, typical, light 
yellow coloured bacterial colonies 
resembling Xanthomonas sp. Cultures were 
further screened on the  based on 
biochemical characterization according to 
Bergey’s manual of Determinative 
Bacteriology, as Xanthomonas. 
Pathogenicity of the isolates 
Regularly watered six month old 
pomegranate plantlets (Bhagwa variety) 

were inoculated with  bacterial  isolates  by  
spraying  1 ml of 1 OD cell suspension        
on the leafs after injuring the leaf with sterile  
pins. The inoculated plants were covered 
with polythene sheets and incubated for 
seven days. Plants sprayed with sterilized 
distilled water served as control. Regular 
observations were made to check the 
appearance and development of bacterial 
blight symptoms. Isolates showed symptoms 
of bacterial blight were used for further 
antibacterial studies. 
Preparation of herbal extracts 
Various plants previously reported for 
antimicrobial activities were selected for 
screening against the isolated pathogens. For 
preparation of extracts, 10 g of each 
powdered sample (leaf, stem, seed or fruit) 
was soaked in 50 ml of sterile distilled water 
and heated at 60ο C till total volume became 
one eighth of the original volume. The 
solution was filtered through Whatman No.1 
filter paper and stored at 4οC before use. 
Antimicrobial activities of the extract 
Antimicrobial activity was performed as 
reported by Bonyadi et. al.,13 In brief 
bacterial suspension (0.1 ml 0.5 McFarland 
Standards) was plated on nutrient agar 
plates. Wells of 4 mm diameter was prepared 
using a cork borer and plant extracts (0.02 
ml) were filled in wells.  Streptomycin (5 
mg/ml) was used as positive control. 
Inoculated plates were incubated at 30ο C for 
24 hr and inhibition zones were compared 
with that of positive control. Each 
experiment was repeated at least three times. 
Minimum Inhibitory Concentration 
(MIC) 
In order to determine the Minimal Inhibitory 
Concentration (MIC) bacterial isolates were 
diluted in nutrient broth tube (1 ml) to get 
0.5 McFarland turbidity. Various 
concentrations of plant extracts ranging from 
0.075 mg/ml to 4.5mg/ml were added in the 
tubes. Streptomycin (0.075 mg/ml to 4.5 
mg/ml) and culture without any extract were 
used the controls.  The tubes were incubated 
at 37°C for 24 h and MIC was evaluated by 
counting the Total Viable Count (TVC) after  
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plating different dilutions of culture medium 
on nutrient agar plates. MIC was defined as 
the lowest concentration of the extract 
inhibiting the growth of each isolates. 

RESULTS AND DISCUSSION 
Isolation and identification of cultures 
From plates inoculated with different 
samples, eight colonies showing character 
similar to Xanthomonas were picked up and 
used to check the pathogenicity on 
pomegranate leaves. Out of eight cultures 
four (FIC1, FIC2, SIC 1 and TIC1) showed 
presence of watery spots on site of 
inoculation on leaf surface after four days 
incubation, indicating the first stage of the 
blight. These cultures were further identified 
as Xanthomonas sp. on the basis of colony 
characteristics and biochemical studies 
(Table 1).  
Xanthomonas is one of the most important 
plant pathogen affecting almost 268 dicot 
plants including economically import plants 
such as citrus fruits, beans, cotton, grapes 
and pomegranate. Large scale pomogranate 
damage was reported from various parts of 
the world due to bacterial blight and the 
causative organisms was identified as 
Xanthomonas axonopodis pv. Punicae.9 
Hence, isolation of the pathogen and 
confirming its pathogenicity was very 
essential. Infected fruit from Sangli district 
of Maharashtra  
was an ideal choice since the large scale 
production and high rate of bacterial blight 
infection in the area.  Out of eight cultures 
isolated from the fruit samples four were 
identified as Xanthomonas and all four found 
to be pathogenic by in vivo test on 
pomegranate leaf.  
Effect of plant extracts on pathogens 
Total 41 plants were selected for checking 
the antagonistic activity against four isolated 
pathogens. Out of these, water extracts of 
only five plants viz. Piper nigrum (leaf), 
Terminalia arjuna (leaf), Terminalia beleria 
(leaf), Emblica officinalis (leaf)  and Mesua 
ferrea   (flower)   have shown zone of inhibi- 

tion (Table 2 and Fig. 1). M. Ferrea showed 
highest activity (12 mm for FIC-1 and FIC-2, 
14 mm for SIC-1 and 22 mm for TIC-1) 
(Table 3) than other extracts as well as 
positive control. MIC values of ranged 
between 2.25 to 0.15 mg/ml in the case of M. 
ferrea and 4.5 to 2.25 mg/ml for Piper 
nigrum. Standard streptomycin had MIC 
values varying between 4.5 to 2.25 mg/ml 
(Table 3).  
Currently bacterial blight in pomegranate is 
controlled by extensive farm management 
and spraying antibiotics or copper sulphate 
on the infected plants. Important problem 
associated with such control measure is the 
decrease in plant immunity against further 
attack and other pathogens. Modal and 
Mani10 showed the use of copper 
nanoparticles as an alternative method to 
control Xanthomonas, however, although 
this a method can treat the disease, the 
containment of nanoparticles would create a 
major problem. This scenario demands an 
environmental friendly and effective method 
to control the pathogen. Plant based 
antimicrobials are preferable against 
antibiotic since they show no side effects. 
The present study screened 41 plants and 
found only five with antimicrobial activity 
against the isolated pathogen. Among the 
five plants Mesua ferrea showed highest 
activity and it was comparable with 
antibiotic control used in the experiment. 
Mesua  ferrea, commolny called as 
Nageswar, is a member of Guttferea family 
and  is distributed in semi ever green forests 
of Indian and neighbouring countries. This 
plant is a common ingredient in several 
traditional medicines due to its anti-
inflammatory and antimicrobial properties. 
Different active ingradiesnt such as 
mesuaferrone, mesuaferrol mesuanic acid, 
xanthones and cumarins have been identified 
from this plant and antimicrobial activity of 
different extracts of the plant parts are also 
reported by many workers.16-18 However, this 
is a first report of Mesua ferra extract 
indhibiting pathogenic Xanthomaons isolated 
from diseased pomegranate.19,20 
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Table 1 : Morphological and biochemical characteristics of bacterial isolates 

Characteristics/ 
Biochemical test 

Isolates 
FIC-1 FIC-2 SIC-1 TIC-1 

Size 0.2 mm 0.2 mm 0.3 mm 0.1 mm 
Shape Circular Circular Circular Circular 
Color Yellow Whitish 

yellow 
Orange 
yellow 

Milky 
white 

Margin Concave Concave Concave Concave 
Opacity Opaque Opaque Opaque Opaque 
Consistency Moist Moist Moist Moist 
Elevation Elevate Elevate Elevate Elevate 
Gram Nature Gram 

negative 
short rod 

Gram 
negative 
short rod 

Gram 
negative 
short rod 

Gram 
negative 
short rod 

Motility Motile Motile Motile Motile 
Negative 
staining 

Transparent 
short rod 

Transparent 
short rod 

Transparent 
short rod 

Transparent 
short rod 

Starch hydrolysis + + + + 
H2S production + + + + 

Catalase + + + + 
Oxidase + + + + 
Growth at 60οC - - - - 
Acid from 
carbohydrates 

+ + + + 

Indol from 
tryptophan 

- - - - 

Legend: +: Positive test , – : negative test 

 
Fig. 1 : Antimicrobial activity of various concentrations of M. ferra flower extract 
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Table 2 : Antimicrobial activities of water extracts of selected plants 

Plants (common name) 
Zone of inhibition (mm) 

FIC-1 FIC-2 SIC-1 TIC-1 
Piper nigrum (Black Pepper) 9 8 5 5 
Terminalia arjuna (Arjun) 5 5 5 7 
Terminalia beleria (Behada) 5 8 7 5 
Emblica officinalis (Awala) 6 5 5 7 
Mesua ferrea (Nageswar) 12 12 24 22 
Control (Streptomycin) 15 16 16 16 

Table 3 :  MIC values of plant extracts against pathogens 

CONCLUSION 
Bacterial blight of pomegranate is a major 
disease of the pomegranate that affects around 
50% of the production. Current scenario forces 
to find an eco friendly and effective method to 
control the disease. The present study 
highlights the activities of water extracts of 
five plants against pathogenic isolates causing 
bacterial blight in pomegranate. Among the 
five plants Mesua ferra is found to be more 
effective    and   is comparable with antibiotics. 
This is the firstreport of M. ferra inhibiting 
pathogenic Xanthomonas isolated from 
diseased pomegranate fruit. This study can be 
extrapolated to find an eco friendly and 
effective method to treat bacterial blight of 
pomegranate.   
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