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ABSTRACT 

Onion (Allium cepa L.) is a high value spice cum bulbous vegetable crop cultivated in almost all parts of the country. 
Purple blotch caused by Alternaria porri is one among the serious fungal diseases that affect onion, causing heavy yield 
loss during Kharif. A field study was conducted at Horticulture Research and Extension Station, Devihosur, Haveri during 
2016-17 to control purple blotch of onion with silicon, bio-formulations and fungicides like hexaconazole 5% EC and 
mancozeb 75% WP. Hexaconazole 5% EC @ 0.1 % recorded significantly least per cent disease index (8.14 PDI). The next 
best treatment was mancozeb 75% WP @ 0.2 % (12.58 PDI) and it was found on par with garlic bulb extract @ 5.0 % 
(13.32 PDI), neemazol @ 0.2 % (14.06 PDI) and silicon @ 0.4 % (14.80 PDI). Similarly hexaconazole 5% EC @ 0.1 % 
recorded significantly highest bulb yield (19.26 t/ha). The next best treatment was mancozeb 75% WP @ 0.2 % (16.30 
t/ha) and it was found on par with garlic bulb extract @ 5.0 % (15.56 t/ha), neemazol @ 0.2 % (14.44 t/ha) and silicon 
@ 0.4 % (14.81 t/ha). 
Keywords: Onion, Purple blotch, Silicon, Neemazol, Garlic bulb extract, Hexaconazole, Mancozeb, Arka Microbial 
Consortium and Pseudomonas fluorescens. 
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INTRODUCTION 
Onion (Allium cepa L.) is a high value spice cum bulbous vegetable crop cultivated in almost all parts of 
the country. It is being used in several ways as fresh, frozen, dehydrated bulbs and green bunching types. 
Dehydrated bulbs or onion powder is in great demand, which reduces the transport cost and storage 
losses. Onion is known for its flavor and pungency. The chief component which is responsible for 
pungency in onion is an alkaloid “Allylpropyl disulphide”. Medicinal values of onion are innumerable and 
is one of the ancient crop being utilized in medicine. Extract of onion is used against snake/scorpion bites. 
It is also used in the prevention of ‘atherosclerosis’ and ‘coronary heart disease’ as they can inhibit the 
aggregation of human blood platelets to form the clots, which have the potential for arterial blocking 
known to reduce body sugar and the fat. The bulb is useful as diuretic and heart stimulant. To a lesser 
extent, it is used by processing industry for dehydration in the form of onion flakes and powder, which 
are in great demand in the world market.  
In India, onion is grown in an area of 13.20 lakh hectares with a production of 209.31 lakh tonnes and 
productivity of 15.90 tonnes/ha. The prominent onion growing states are Maharastra, Gujarat, Uttar 
Pradesh, Orissa, Karnataka, Tamil Nadu and Andhra Pradesh. In Karnataka, it occupies an area of 1.87 
lakh hectares with the production of 32.27 lakh tonnes and productivity of 17.30 tonnes/ha. Dharwad, 
Chitradurga, Bijapur, Bellary and Gulbarga are major districts of onion cultivation. Karnataka is the 
second leading producer of onion in India. It contributes 15.41 per cent to the total onion production in 
the country. In Karnataka, the four major districts viz., Dharwad, Chitradurga, Gadag and Bijapur 
contribute 60 per cent of the total production in the state.  
Diseases are caused by microorganisms which are usually regarded as pathogens, which include bacteria, 
fungi and viruses. A plant challenged by pathogenic microorganisms typically responds to changes of 
physical properties and composition of the cell walls and also, biosynthesis of secondary metabolites that 
function to restrain disperse of invading pathogens and necrotic lesions at the invasion region. These 
responses which are known as hypersensitive reaction are very complex and vary based on the nature of 
the causal agent [1]. Disease affects all parts of plants by reducing the growth and quality of plant, 
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minimizing the absorption, distribution and use of nutrients by the plant, thus may lead to economic loss. 
The diseases like purple blotch, downy mildew, Stemphylium blight, basal rot and storage rots and non 
availability of varieties resistant to biotic and abiotic stresses are the important factors responsible for 
the low productivity of onion in India. Among the foliar diseases, purple blotch is one of the most 
destructive disease, commonly prevailing in almost all onion growing pockets of the world, which causes 
heavy loss in onions under field conditions. Strategies to control diseases are limited and mainly centered 
on the usage of chemical treatments such as application of fungicides which are environmental concern. 
Thus, the potential role of mineral nutrition may provide a feasible and significant alternative for disease 
management. 
 
MATERIAL AND METHODS 
A field experiment on onion (var. Arka Kalyan) was conducted at Horticulture Research and Extension 
Station, Devihosur, Haveri during Kharif 2016 to know the efficacy of silicon, bio-formulations and 
fungicides against purple blotch disease of onion under natural field conditions. The experiments were 
laid out in Randomized Block Design (RBD) with three replications. Five plants in each plot were scored 
for disease by using 0-5 disease rating scale and data was converted into Per cent Disease Index (PDI) 
using the formula given by Wheeler [18]. Three sprays were given at 15 days interval and yield data was 
recorded after harvest. 
 
RESULTS AND DISCUSSION 
The severity of purple blotch was found significantly least with Hexaconazole 5% EC @ 0.1 % (8.14 PDI) 
and it was effective in minimizing the disease severity with higher bulb yield (19.26 t/ha). Mancozeb 75% 
WP @ 0.2 % was next to Hexaconazole in terms of efficacy (12.58 PDI) and yield (16.30 t/ha). Garlic bulb 
extract @ 5.0 % (13.32 PDI), Neemazol @ 0.2 % (14.06 PDI) and Silicon @ 0.4 % (14.80 PDI) were found 
at par with Mancozeb in minimizing the purple blotch severity.  
Mesta [11] reported triazoles as effective fungicides against Alternaria blight of sunflower. Abdul Kareem 
[1] reported difenconazole as effective fungicides against Alternaria porri followed by mancozeb. 
However, Mancozeb has been reported to be effective fungicide against Alternaria alternata [2, 6, 16].  
Positive effects of silicon application in controlling blast disease have been reported in many studies [17, 
14, 15, 12]. In the leaf blades of rice, silicon is deposited as a layer right beneath the cuticle layer, thus 
forming a fine cuticle-silicon double layer [8]. This double-cuticular layer protects plant from multiple 
biotic and abiotic stresses. Expanding number of studies reveal that silicon has a beneficial role in yield 
increment and promotes growth for many crop species [7, 13, 9]. 
Ashtiani et al. [3] investigated the effects of different rates and sources of silicon on rice variety MR219 
towards controlling the blast disease. Silicon was applied to the soil prior to planting using two different 
silicon sources which were silica gel (0, 60, 120, 180 g/5kg soil) and liquid sodium silicate (0, 1, 2, 3 
mL/l), respectively. Results revealed that there was a significant decline on disease severity and incidence 
for all rice plants that were treated with silicon compared to the non-treated rice plants. The silicon 
depositions were more intensive on the dumbbell-shaped cells in the silicon-treated plants compared to 
the non-treated plants. Highest reduction (75%) of disease severity was observed for plants receiving 
silica gel application at the rate of 120 g. This result confirmed that silicon displays a significant role in 
controlling rice blast fungus. 
Cacique et al., [4] studied the impact of root and leaf applications of soluble silicon in enhancing rice 
resistance against blast infection. The result indicated that silicon treatment was able to reduce the 
number and size of lesions and the reduction of blast were best attained when silicon was taken up by the 
roots. Foliar application by spraying the soluble silicon or potassium silicate was observed to also 
decrease the blast severity. 
Arka Microbial Consortium @ 0.1 % (16.28 PDI) and Pseudomonas fluorescens @ 0.1 % (17.02 PDI) were 
found to be less effective in controlling the disease. Chethana [5] and Mathivanan et al. [10] reported 
Pseudomonas fluorescens ineffectiveness in controlling the spread of purple blotch disease of onion 
caused by A. porri. The untreated control recorded significantly highest percent disease index (25.90 PDI) 
and least bulb yield (10.74 t/ha). 
 
CONCLUSION 
The appropriate control measure for management of purple blotch of onion which is efficient, cost-
effective and environmentally friendly is very much demanded in suppressing the diseases. The positive 
effects of silicon in plant nutrition and suppression of diseases have been well established. Mechanisms of 
silicon mediated alleviation of disease infection have been centered into two different hypotheses which 
are i) deposition of silicon act as mechanical barrier against fungal penetration and ii) silicon mediate 
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some physiological changes in order to enhance resistance. Hence, the application of silicon or garlic bulb 
extract or neemazole can be used for the management of purple blotch of onion in organic production.  
 
Table:1 - Effect of silicon and bio-formulations on purple blotch disease in onion 

Sl. No. Treatments 
Concentration 

(%) 
PDI 
(%) 

Bulb Yield 
(t/ha) 

1. Silicon Spray  0.20 
19.24 c 
(26.02) 

11.48 c 

2. Silicon Spray  0.40 
14.80 b 
(22.63) 

14.81 b 

3. Arka Microbial Consortium  1.00 
16.28 c 
(23.80) 

11.85 c 

4. Pseudomonas fluorescens 1.00 
17.02 c 
(24.37) 

12.22 c 

5. Neemazol (10,000 ppm) 0.20 
14.06 b 
(22.02) 

14.44 b 

6. Garlic bulb extract 5.00 
13.32 b 
(21.41) 

15.56 b 

7. Hexaconazole 5% EC 0.10 
8.14 a 

(16.58) 
19.26 a 

8. Mancozeb 75% WP 0.20 
12.58 b 
(20.77) 

16.30 b 

9. Control - 
25.90 

(30.59) 
10.74 

SE.m ± 0.95 0.93 
CD at 5 % 2.87 2.79 

 
 

 
Fig. 1. General view of the experiment  
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Fig. 2. Effect of silicon and bio-formulations on purple blotch disease of onion 

 

 
Fig. 3. Effect of silicon and bio-formulations on bulb yield of onion 
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