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INTRODUCTION 
 

Onion (Allium cepa L.) is one of the important bulbous 

vegetable grown worldwide for its culinary and 

medicinal values. It is one of the commercially grown 

few vegetables which can be stored for long time. 

Vegetables belong to approximately thirteen plant 

families and some of them are native of India. Onions are 

largely used as vegetable and as spice in its both 

immature and mature bulb stages. Worldwide onion 

cultivated on over 3 MH with annual production apprx. 

55MT. Alwar red onions are always in huge demand in 

both domestic and international markets. Alwar exports 

onions to neighboring states Delhi, Gujarat and Punjab 

while internationally to Afghanistan and Pakistan. The 

other main crops are traded in Alwar district are 

Mustard, Wheat, Bajra, Arhar, Barley, Gram and cotton. 

Onion is a cool season crop but can be grown under wide 

range of climatic conditions. It grows well under mild 

climate without excessive rainfall or extreme hot or 

extreme cold. Onions are very good source of biotin, 

dietery fibres, vitamin A, vit C, vit E and vit B6 and folic 

acid. Onions are also rich in minerals such as 

magnesium, potassium, chromium, manganese and 

sodium. Onion bulbs are high in suphur containing 

compounds such as diallyl sulphides and their derivatives 

e.g. diallyl monosulphides (DMS), diallyl trisulphides 

(DTS) and diallyl tetrasulphides (DTTS) (Teshika et al., 

2019, Kochhar, 2016). Onion leaves and bulbs are eaten 

raw as salad and extensively used in a variety of savoury 

dishes, flavouring soups, ketchups, stews, sausages, meat 

products and in curries. Dehydrated onion products are 

also used as convienient flavouring (Kochhar, 2016, 

Thamburaj and Singh, 2005). Onion crop suffers from 

large number of diseases in the field which are mainly 

caused by bacteria, fungi, virus and nematodes. The 

present research work was undertaken to isolate and 

characterize the bacterial pathogen associated with onion 

seeds and plants collected from Alwar district of 

Rajasthan, India. 

 

MATERIALS AND METHODS 
 

Collection of onion seed and plant samples 

During year 2018-2022 field visits to study different 

aspects of crop practices and management, onion plant 

samples were collected to study. The seeds, plants and 

bulb sample of onion were collected from all 16 sub-

divisions of Alwar district viz. Kishangarhbas, Bansur, 

Ramgarh, Laxmangarh, Malakhera, Thanagazi, Rajgarh, 

Raini, Kathumar, Neemrana, Tijara, Behror, Mundawar, 

Kotkasim, Govindgarh and Alwar. 

 

Morphological, cultural and biochemical 

characterization of bacterial pathogens 

Collected symptomatic onion seeds and plant samples 

were incubated on nutrient agar media (NA) to isolate 

the bacterial pathogens associated with the onion 
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samples. Different developed bacterial colonies on NA 

plates were subjected to re-isolation to obtain pure 

cultures. These pure cultures re-streaked on different 

culture media to determine their morphological 

characters such as Gram’s staining, KoH solubility test 

and catalase activity test and cultural characters such as 

development of colonies on KmB agar media to observe 

fluorescence under UV, and on sucrose nutrient agar 

(SNA) medium to observe formation of leavn. 

Biochemical characterization of isolated bacterial 

pathogens were done using LOPAT (Levan formation, 

Kovac’s oxidase test, Potato soft rot test, Arginine 

dihydrolase test and Tobacco hypersensitivity reaction) 

(Lelliot and Stead, 1987, Mortensen, 1997, Kovac’s, 

1956, Schaad, 1975), Gelatin liquefaction, Indole 

production test, Growth on cetrimide agar, Citrate 

utilization test and pathogenicity test (Brown and 

Lowbury, 1965, King et al. 1954). 

 

RESULTS AND DISCUSSIONS 
 

Two hundred six onion samples (seeds, seedlings and 

plant samples) were collected from fields subjected to 

direct plating on nutrient agar to isolate the bacterial 

colonies. Nineteen samples were found to be associated 

with presence of bacterial pathogen with an incidence 

range of 0-22.22% from seven sub-divisions viz. 

Neemrana, Behror, Mundawar, Kishangarhbas, 

Kathumar, Govindgarh and Alwar of Alwar district of 

Rajasthan. The highest incidence was recorded from 

Mundawar (22.22%) onion samples. In morphological 

characterization isolates showed Gram’s negative, 

positive KoH solubility test and positive catalase activity 

test. The bacterial colonies isolated from plant tissues 

can be differentiated on the basis of KoH test as a rapid 

and accurate supplement to Gram’s staining (Suslow et 

al. 1981). The catalase enzyme based test facilitates the 

identification of bacterial pathogens. Catalase 

concentration in bacterial pathogens has been correlated 

with their pathogenicity (Reiner et al. 2016). The 

bacterial colonies developed on nutrient agar media 

appeared as round, smooth, translucent with flat edges 

and elevated centers which give a fried egg appearance. 

On KmB agar plates, convex, smooth, white yellowish 

colonies were appeared. When these plates examined 

under UV light (360 nm), a typical blue green 

fluorescence was observed. Wahba and Darrell (1965) 

observed smooth, smooth-rough, rough, gelatinous and 

mucoid type of colonies on nutrient agar which were 

circular to irregular in shape, convex raised to effuse 

elevation and variable blue-green colonies. In various 

biochemical tests our study observed -+-+- type of 

LOPAT test. Bacterial colonies showed positive gelatin 

liquefaction and growth on cetrimide agar while negative 

indole production test and citrate utilization test (Fig. 1 

and Table 1). Ewing et al. (1970) used various 

biochemical tests based on their reactions to differentiate 

species and bioserotypes of salmonella bacteria. 

 

In the present study, on the basis of above 

morphological, cultural and biochemical 

characterizations, bacterial colonies isolated from onion 

samples were identified as Pseudomonas aeruginosa 

causing brown soft rot disease in onion. 

 

 

Table 1: Identification of bacterial isolates (Pseudomonas aeruginosa) isolated from onion seeds and plant 

samples. 
 

S. No. Characteristics Pseudomonas aeruginosa (Isolate nos. Paos-2112) 

1. Gram stain reaction Negative 

2. KOH test Positive 

3. Catalase test Positive 

4. Colonies on NA Round, smooth, transleucent, fried egg appearance 

5. Colonies on KmB agar Blue-green fluorescence under UV 

3. LOPAT 

Levan formation on sucrose 

nutrient agar (SNA) 
Negative 

Oxidase test Positive 

Potato soft rot test Negative 

Arginine dihydrolase test Positive 

Tobacco hypersensitivity 

response 
Negative 

5. Gelatin liquefaction Positive 

6. Indole production test Negative 

7. Growth on cetrimide agar Positive 

8. Citrate utilization test Negative 

9. Pathogenicity test Yellow lesions and water soaked spots 
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Fig 1: Identification of P. aeruginosa from onion samples.Bacterial isolate on NA, A positive catalase test, 

Positive Gelatin liquefaction test, positive growth on cetrimide agar and positive arginine dihydrolase test (Left 

to right). 
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