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Introduction 
 

Purple blotch disease caused by the fungus 

Alternaria porri (Ellis) Cif. is an important 

concern in onion production throughout the 

world and in India. The disease affects both 

bulb and seed crop and causes considerable 

yield loss. Management of this foliar disease 

mainly relies on frequent fungicidal sprays 

due to unavailability of resistant cultivars or 

other effective strategies. Continuous use of 

chemical fungicides in plant disease 

management has its own disadvantages. 

Fungicides may cause environmental 
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Effect of silicon on incidence and severity of purple blotch disease in onion was 

assessed by conducting field experiments at College of Horticulture Bengaluru. 

Silicon treatments significantly reduced the disease incidence and severity in two 

varieties (Bellary Red -Highly susceptible and Arka Kalyan - moderately resistant) 

of onion taken for the study. In both the varieties, least incidence and severity of 

disease was recorded in treatment receiving two sprays of silicic acid @ 4 ml L
-1 

which was superior to standard check (3 sprays of mancozeb @ 0.25 %) or other 

treatments followed by soil application of silicon @ 300 kg ha
-1 

. Silicic acid spray 

@ 4 ml L
-1 

reduced the disease incidence and severity by 34.88 and 28.93 per cent 

respectively in Bellary Red variety and it was reduced by 44.32 and 45.72 per cent 

respectively over untreated control in Arka Kalyan variety. Further, average bulb 

weight (Arka Kalyan- 58.33 g, Bellary Red -63.40 g) and total bulb yield (Arka 

Kalyan- 31.61 t ha
-1

, Bellary Red- 37.46 t ha
-1

) were also significantly higher with 

foliar application of silicic acid @ 4 ml L
-1 

in both the varieties over all other 

treatments. Hence, silicon application could be used as one of the ecofriendly 

strategies of purple blotch disease management in onion. 
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pollution and health risk to humans. Further, 

resistant individuals within a fungal 

population may develop due to repeated 

application of the fungicides (Eckert, 1988). 

Holm et al.,  (2003) reported considerable 

variability in A. solani isolates to 

chlorothalonil and mancozeb due to repeated 

exposure. Chowdappa et al.,  (2012) studied 

the diversity of A. porri isolates collected 

from different onion production area of 

Karnataka state, South India and reported that 

the isolates were significantly different in 

their aggressiveness and sensitivity to 

fungicides.  

 

Isolates collected were less sensitive to 

mancozeb which is used most commonly for 

managing purple blotch of onion. Hence, 

there is a need to search for safer alternatives 

to chemical pesticides for purple blotch 

disease management.  

 

Silicon (Si) is the second most abundant 

element in the soil and is presently considered 

as a ‘semi-essential’ nutrient to plants 

(Romero et al., 2011). To date, many reports 

have documented the ability of Si to alleviate 

biotic and abiotic stress apart from its 

beneficial effects on growth and yield of crop. 

Silicon fertilization augmented grain and 

straw yield in rice with improved nutrient 

uptake (Malav et. al., 2015).  

 

Soil application of silicon increased the leaf 

nutrient content and yield in sapota along with 

improved quality of fruits (Lalithya et. al., 

2014). Silicon applied in the form of 

diatomaceous earth resulted in increased 

nutrient uptake, yield and quality of banana 

fruits (Kumbargire et. al., 2016). 

 

Silicon increases the tolerance towards 

biotrophic, hemi-biotrophic and necrotrophic 

pathogens in both monocotyledons and 

dicotyledonous plant species (Fauteux et al., 

2005, Cooke and Leishman, 2011). Silicon 

amendments and sprays have proved effective 

in controlling both soilborne and foliar fungal 

diseases in cucumber, rice, sugarcane, turf 

and several other plant species (Buck et al., 

2008, Romero et al., 2011, Parkash et al., 

2011, Kabalan et al., 2012). In rice, Si has 

been as effective as a fungicide in controlling 

rice blast (Magnaportha egrisea) and has 

even reduced the rate or number of necessary 

fungicide applications (Datnoff et al., 2001).  

 

In addition, amending partially blast-resistant 

rice cultivars with Si increased their 

resistance to the same level as completely 

resistant cultivars (Seebold et al., 2000). In 

this context, silicon with its reported 

beneficial effects in reducing the disease in 

many other crop plants was thought of as an 

alternative and tested for the first time in 

onion for its effectiveness.  

 

Hence, the present study was planned with an 

objective to know the effectiveness of both 

soil and foliar applied silicon on incidence 

and severity of purple blotch disease in onion. 

 

Materials and Methods 

 

Field experiments were conducted during 

Rabi season of 2013-14 at College of 

Horticulture, UHS campus, GKVK, 

Bengaluru. The location falls under eastern 

dry zone of Karnataka and is situated at 13° 5’ 

North latitude, 77 ° East longitude and at an 

altitude of 924 m above mean sea level.  

 

Experiments were laid out in randomized 

complete block design with three replications. 

Each plot was of the size 2.1 m x 1.5 m. 

Onion seedlings were raised in the nursery 

bed and transplanted to main field with 

recommended dose of  N P K (125:50:125 kg 

ha
-1

) and FYM (30 t ha
-1

 ) as per package of 

practice of UHS Bagalkot (Anon. 2013). The 

crop was irrigated with drip irrigation system 

and harvested at proper maturity. 
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Table.1 Effect of silicon on incidence of purple blotch disease in onion at different stages of crop growth 

 

Treatments Disease incidence (%) 

Arka Kalyan Bellary Red 

35DAT 45DAT 55DAT 65DAT 95DAT 35DAT 45DAT 55DAT 65DAT 95DAT 

T1-control 5.86 

(14.00) 

8.86 

(17.31) 

18.42 

(25.40) 

23.42 

(28.93) 

34.90 

(36.20) 

7.16 

(15.52) 

11.16 

(19.52) 

22.03 

(27.98) 

26.22 

(30.79) 

40.33 

(39.42) 

T2-Mancozeb  

@ 2.5 g L
-1

  

(3 sprays) 

4.90 

(12.78) 

6.90 

(15.22) 

12.10 

(20.34) 

19.18 

(25.94) 

26.13 

(30.74) 

5.56 

(13.64) 

7.93 

(16.35) 

17.60 

(24.80) 

21.61 

(27.70) 

35.90 

(36.80) 

T3-Silicon 

soil 

application 

(150 kg ha
-1

) 

4.90 

(12.78) 

6.73 

(15.03) 

12.46 

(20.66) 

15.26 

(22.97) 

24.73 

(29.81) 

5.56 

(13.64) 

8.26 

(16.70) 

18.20 

(25.24) 

19.73 

(26.36) 

34.26 

(35.82) 

T4- Silicon 

soil 

application 

(300 kg ha
-1

) 

4.86 

(12.74) 

6.50 

(14.76) 

10.20 

(18.62) 

13.20 

(21.27) 

23.63 

(29.08) 

5.36 

(13.39) 

7.70 

(16.10) 

16.06 

(23.62) 

16.50 

(23.95) 

29.33 

(32.79) 

T5-  Silicic 

acid  @  2 ml 

L
-1

  (2 

sprays) 

4.73 

(12.55) 

6.53 

(14.80) 

12.00 

(20.26) 

14.86 

(22.63) 

23.30 

(28.86) 

5.63 

(13.72) 

8.16 

(16.60) 

16.26 

(23.78) 

17.87 

(25.00) 

31.06 

(33.87) 

T6- Silicic 

acid    @  2 

ml L
-1

(3 

sprays) 

4.66 

(12.47) 

6.53 

(14.80) 

10.26 

(18.68) 

14.73 

(22.55) 

22.53 

(28.33) 

5.30 

(13.30) 

7.83 

(16.25) 

14.86 

(22.67) 

17.70 

(24.88) 

27.36 

(31.54) 

T7- Silicic 

acid  @  4 ml 

L
-1

 (2 sprays) 

4.26 

(11.91) 

6.10 

(14.29) 

9.93 

(18.37) 

13.30 

(21.32) 

19.43 

(26.13) 

5.30 

(13.30) 

7.50 

(15.89) 

12.83 

(20.99) 

14.43 

(22.32) 

24.83 

(29.88) 

S.Em ± 0.21 0.17 0.42 0.83 0.16 0.22 0.19 0.33 0.42 0.41 

CD at 5% 0.65 0.54 1.31 2.56 0.52 0.69 0.60 1.02 1.31 1.27 
DAT- days after transplanting, *Figures in parenthesis indicate Arc sine transformed values 
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Two varieties of onion viz., Bellary Red 

(highly susceptible) and Arka Kalyan 

(moderately resistant) were taken for the 

study. A total of seven treatments were 

imposed viz.,T1: Untreated control, T2: 

Standard check – mancozeb (Indofil M-45 

75% WP) at 25, 40 and 55 days after planting, 

T3: Silicon soil application @ 150 kg ha
-1

at 

the time of planting, T4: Silicon soil 

application @ 300 kg ha
-1

at the time of 

planting, T5: Silicic acid spray @ 2 ml L
-1

, 2 

sprays at 25 and 40 days after planting, T6: 

Silicic acid spray @ 2 ml L
-1

, 3 sprays at 25, 

40 and 55 days after planting, T7: Silicic acid 

spray @ 4 ml L
-1

, 2 sprays at 25 and 40 days 

after planting. In treatment 3 and 4, silicon 

was applied to the soil in the form of 

diatomaceous earth which was broadcasted to 

well-prepared plot and thoroughly mixed with 

the soil one day prior to transplanting.  

 

For foliar application, soluble silicic acid was 

sprayed at the concentration of 2 ml L
-1

or 4 

ml L
-1

 with a spray volume of 500 L ha
-1

using 

hand sprayer. Untreated check was sprayed 

with water and standard check (mancozeb) 

was sprayed at recommended concentration of 

0.25 %. Observations on disease incidence 

and severity were recorded at 10 days interval 

starting from 35 days after transplanting 

(DAT) upto 65 days, and the final observation 

was recorded on 95
th

 day. Disease incidence 

was recorded for each treatment by counting 

the number of infected plants over total 

number of plants and is represented as 

percentage.  

 

Disease severity was scored on ten plants in 

each treatment by following 0-5 scale as 

given by Sharma (1986). Yield observations 

like average bulb weight and bulb yield per 

plot were recorded for individual treatments. 

Available Si content of the experimental soil 

was analysed prior to start of the experiment 

according to Korndorfer et al., (2001). Silicon 

content in leaves and bulb was determined 

after harvesting the crop. Plant samples were 

dried in oven at 70ºC, powdered digested in 

microwave oven in acid (HNO3 and HF) 

medium as described by Ma et al.,  (2002). 

Silicon content in the sample was estimated 

and represented as percentage. Data were 

analysed statistically by the analysis of 

variance method at 5% level of significance 

(Sundarraj et al., 1972). 

 

Results and Discussion 

 

Effect of silicon on incidence of purple blotch 

disease recorded at 35, 45, 55, 65 and 95 days 

after transplanting (DAT) indicated that at all 

the stages of observation, disease incidence 

was significantly higher in untreated control 

when compared to all other treatments in both 

the varieties (Table 1, Fig.1).  

 

Disease incidence varied from 5.86 (35 DAT) 

to 34.90 (95 DAT) per cent in Arka Kalyan 

variety and in Bellary Red it varied from 7.16 

(35 DAT) to 40.03 (95 DAT) per cent in 

untreated control. In Arka Kalyan variety, T7 

(silicic acid spray @ 4 ml L
-1 

) showed least 

incidence of disease and was superior to 

standard check or other treatments at all the 

stages of observation.  

 

At early stages (up to 55 DAT) treatments 

viz., T3 (silicon soil application @ 150 kg ha
-

1
) T4 (silicon soil application @ 300 kg ha

-1 
) 

T5 (silicic acid spray @ 2 ml L
-1

, 2 sprays at 

25 and 40 days after planting) T6 (silicic acid 

spray @ 2 ml L
-1

, 3 sprays at 25, 40 and 55 

days after planting) were on par with standard 

check and at later stages disease incidence was 

significantly less in these treatments than in the 

standard check. In Bellary Red variety, at 35 

and 45 DAT, application of both soil and foliar 

silicon sources at different levels were on par 

with standard check and at 55, 65 and 95 DAT, 

T7 treatment (silicic acid spray @ 4 ml L
-1 

) 

was best followed by T6 treatment (3 sprays of 

silicic acid @ 2 ml L
-1

 ). 
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Table.2 Effect of silicon on severity of purple blotch disease in onion at different stages of crop growth 

 

Treatments Per cent disease index 

ArkaKalyan Bellary Red 

35DAT 45DAT 55DAT 65DAT 95DAT 35DAT 45DAT 55DAT 65DAT 95DAT 

T1-control 3.73 

(11.13) 

7.66 

(16.07) 

16.36 

(23.85) 

23.06 

(29.05) 

26.90 

(31.24) 

7.56 

(15.96) 

10.56 

(18.96) 

21.03 

(27.29) 

30.36 

(33.43) 

42.16 

(40.48) 

T2-Mancozeb  @ 2.5 g L
-1

    (3 

sprays) 

2.56 

(9.21) 

3.26 

(10.40) 

8.50 

(16.94) 

15.80 

(23.41) 

18.23 

(25.27) 

3.46 

(10.72) 

5.40 

(13.43) 

9.33 

(17.78) 

17.23 

(24.51) 

37.40 

(37.70) 

T3-Silicon soil application (150 

kg ha
-1

) 

2.30 

(8.71) 

3.16 

(10.24) 

8.50 

(16.94) 

15.80 

(23.41) 

18.23 

(25.27) 

3.63 

(10.98) 

5.16 

(13.13) 

9.20 

(17.64) 

17.53 

(24.74) 

32.60 

(34.81) 

T4- Silicon soil application (300 

kg ha
-1

) 

2.06 

(8.26) 

3.03 

(10.02) 

8.20 

(16.63) 

15.03 

(22.81) 

16.63 

(24.06) 

3.20 

(10.29) 

4.76 

(12.60) 

7.76 

(16.18) 

14.86 

(22.67) 

30.46 

(33.50) 

T5-  Silicic acid    @  2 ml L
-1

  (2 

sprays) 

2.60 

(9.27) 

3.20 

(10.30) 

8.23 

(16.67) 

15.73 

(23.36) 

17.53 

(24.75) 

3.60 

(10.92) 

4.80 

(12.64) 

9.10 

(17.54) 

17.13 

(24.45) 

32.53 

(34.77) 

T6- Silicic acid    @  2 ml L
-1

   (3 

sprays) 

2.53 

(9.14) 

3.43 

(10.67) 

8.30 

(16.74) 

14.90 

(22.70) 

17.33 

(24.60) 

3.56 

(10.87) 

4.76 

(12.60) 

9.13 

(17.58) 

17.06 

(24.39) 

32.73 

(34.89) 

T7- Silicic acid  @  4 ml L
-1

 (2 

sprays) 

2.03 

(8.19) 

3.00 

(9.97) 

7.73 

(16.14) 

13.50 

(21.55) 

14.60 

(22.46) 

3.06 

(10.08) 

3.90 

(11.38) 

7.10 

(15.45) 

14.10 

(22.05) 

29.96 

(33.18) 

S.Em ± 0.19 0.18 0.25 0.25 0.20 0.27 0.16 0.24 0.30 0.43 

CD at 5% 0.59 0.57 0.78 0.78 0.62 0.86 0.50 0.75 0.95 1.34 

DAT- days after transplanting, *Figures in parenthesis indicate Arc sine transformed values 



Int.J.Curr.Microbiol.App.Sci (2020) 9(2): 429-439 

434 

 

Similarly, severity of purple blotch disease at 

35, 45, 55, 65 and 95 DAT varied 

significantly among the treatments (Table 2, 

Fig.2).  

 

Severity of disease was significantly higher in 

untreated control when compared to all other 

treatments in both the varieties. In Arka 

Kalyan variety, disease severity varied from 

3.73 (35 DAT) to 26.90 (95 DAT) per cent 

and in Bellary Red it varied from 7.56 (35 

DAT) to 42.16 (95 DAT) per cent in untreated 

control. In both the varieties disease severity 

was least in T7  treatment (silicic acid spray @ 

4 ml L
-1

) followed by T4 treatment (soil 

application of silicon @ 300 kg ha
-1

) when 

compared to standard check or other 

treatments. 

 

Further, disease severity was reduced by 

28.93 % in Bellary Red (highly susceptible) 

and 45.72 % in Arka Kalyan (moderately 

resistant) variety over untreated check. 
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Fig.1 Effect of silicon on incidence of purple blotch disease in onion at different stages of crop 

growth 

 

The present findings are in accordance with 

the results of Seebold et al.,  (2000) who 

reported that application of Si to the soil 

reduced the severity of leaf and neck blast of 

rice in partially resistant and susceptible 

cultivars in dose dependent manner. Buck et 

al.,  (2008) reported reduction in incidence of 

blast upon foliar application of silicon with 

greatest reduction at 4 g Si L
-1

.  

 

Khaing et al.,  (2014) reported that the 

application of silicon has significantly 

minimized the sheath blight incidence and 

loss in yield in two varieties of rice which are 

moderately resistant (MR219) and moderately 

susceptible (MR253). Abdul Kareem et al.,  

(2018) reported that the silicon treatment was 

on par with mancozeb application in reducing 

purple blotch disease in onion. 

 

Reduction in disease severity with application 

of silicon has also been reported in many 

other host pathogen system such as, wheat 

powdery mildew system (Guével et al., 2007) 

asparagus-Phomopsis (Lu et al., 2008), 

soybean-rust (Lemes et al., 2011), cucurbits – 

powdery mildew (Heckman et al., 2003), rose 

– powdery mildew (Shetty et al., 2012), 

banana-Mycosphaerella  fijiensis (Kabalan et 

al., 2012). 
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Table.3 Effect of silicon on average weight of bulb and bulb yield in onion 

 

Treatments Average bulb weight (g) Bulb Yield (t/ha) 

Arka Kalyan Bellary Red Arka Kalyan Bellary Red 

T1-control 42.53 43.40 22.25 22.53 

T2-Mancozeb  @ 2.5 g L
-1

 (3 sprays) 45.40 51.30 24.06 30.31 

T3-Silicon soil application (150 kg ha
-1

) 53.60 59.26 29.17 34.60 

T4- Silicon soil application (300 kg ha
-1

) 54.96 61.53 30.19 37.01 

T5- Silicic acid    @  2 ml L
-1

 (2 sprays) 54.16 54.63 29.14 32.03 

T6- Silicic acid    @  2 ml L
-1

  (3 sprays) 55.36 59.80 30.82 37.17 

T7- Silicic acid @  4 ml L
-1

 (2 sprays) 58.33 63.40 31.61 37.46 

S.Em ± 0.44 0.78 0.91 1.76 

CD at 5% 1.36 2.42 2.79 5.28 
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Fig.2 Effect of silicon on severity of purple blotch disease in onion at different stages of crop 

growth. 
Legends 

T1-Control , T2-Mancozeb @ 2.5  g L
-1 

(3 sprays), T3-Silicon soil application (150 kg ha
-1

), T4- Silicon soil 

application (300 kg ha
-1

), T5-  Silicon  @  2 ml L
-1

 (2 sprays),T6- Silicon  @  2 ml L
-1

 (3 sprays), T7- Silicon @ 4 ml 

L
-1

 (2 sprays) 
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Observations on yield parameters revealed 

that average weight of bulb and total bulb 

yield per plot varied significantly between 

treatments in both the varieties (Table 3).  

 

Significantly higher bulb weight was recorded 

in all other treatments over untreated control. 

Application of both the sources of silicon 

treatments was significantly superior to 

untreated control or standard check in Arka 

Kalyan variety.  

 

Further, among the silicon treatments, highest 

bulb weight of 58.33 g was observed in T7 

treatment (two spryas of silicic acid @ 4 ml 

L
-1

) followed by in T6 treatment (three sprays 

of silicic acid @ 2 ml L
-1

) which was on par 

with in T5 treatment (two sprays of silicic acid 

@ 2 ml L
-1 

) and in T4  treatment (soil 

application of silicon @ 300 kg ha
-1

).  

 

In Bellary Red variety, highest bulb weight of 

63.40 g was observed in T7 treatment (silicic 

acid spray @ 4 ml L
-1

) which was on par with 

T4 treatment (silicon soil application @ 300 

kg ha
-1

) followed by T6 treatment (silicic acid 

spray @ 2 ml L
-1

, 3 sprays) and T3 treatment 

(soil application of silicon @ 150 kg ha
-1

).  

 

Total bulb yield per hectare calculated based 

on individual plot yield varied between 22.25 

tons (untreated control) and 31.61 tons (T7 

silicic acid spray @ 4 ml L
-1

, 2 sprays) in 

Arka Kalyan variety and between 22.53 tons 

and 37.46 tons in Bellary Red variety. 

 

Prakash et al.,  (2011) revealed that, there was 

a significant increase in grain and straw yield 

with the application of foliar silicic acid at 2 

and 4 ml L
-1 

alone and along with half dose of 

pesticide.  

 

Malav et al.,  (2015) also reported augmented 

grain and straw yield in rice upon application 

of silicon along with improved nutrient 

uptake. Plant available Si (acetic acid 

extractable Si) content of the experimental 

plot before start of the experiment was 116 kg 

ha
-1

 and it was in the higher range of silicon 

availability (Narayanaswamy and Prakash, 

2009 and Narayanaswamy and Prakash, 

2010). Soil pH was neutral (7.05) and EC was 

0.383 dSm
-1

.  

 

The leaf and bulb samples analysed after 

harvesting the crop recorded higher silicon 

content of leaves in all the treatments 

receiving silicon when compared to 

treatments which did not receive silicon 

(Table 4).  

 

Among the treatments, highest silicon content 

was recorded in T7 (application of two spryas 

of silicic acid @ 4 ml L
-1

) followed by T6 

(application of three sprays of silicic acid @ 2 

ml L
-1

) and T5 (application of two spryas of 

silicic acid @ 2 ml L
-1

) in both the varieties.  

 

Silicon content in bulb was significantly 

higher in T4 (silicon soil application @ 300 kg 

ha
-1

) followed by T3 (silicon soil application 

@ 150 kg ha
-1

) when compared with all other 

treatments in both the varieties.  

 

However, foliar application did not increase 

Si content in bulb. Present observations are in 

line with the observations made by Lu et al.,  

(2008) who reported enhanced accumulation 

of silicon in asparagus root and shoot with Si 

application when compared with untreated 

control plants.  

 

Differences in silicon content of leaf and bulb 

observed in present study is in line with the 

report of Currie and Perry (2007) who 

reported that different parts of the same plant 

can have large differences in the 

accumulation of Si. 
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Table.4 Effect of silicon application on its contentinleaf and bulb of onion at harvest 

 

Treatments Si content in leaf(%) Si content in bulb(%) 

Arka Kalyan Bellary Red Arka Kalyan Bellary Red 

T1-control 0.78 

(5.06)* 

0.79 

(5.11) 

0.30 

(3.15) 

0.26 

(2.95) 

T2-Mancozeb  @ 2.5 g L
-1

 (3 sprays) 0.75 

(4.95) 

0.83 

(5.22) 

0.30 

(3.15) 

0.28 

(3.05) 

T3-Silicon soil application (150 kg ha
-1

) 1.07 

(5.93) 

1.17 

(6.19) 

0.43 

(3.76) 

0.33 

(3.30) 

T4- Silicon soil application (300 kg ha
-1

) 1.06 

(5.90) 

1.15 

(6.15) 

0.44 

(3.79) 

0.41 

(3.69) 

T5-  Silicic acid    @  2 ml L
-1

  (2 sprays) 1.33 

(6.60) 

1.30 

(6.52) 

0.27 

(2.99) 

0.22 

(2.68) 

T6- Silicic acid    @  2 ml L
-1

   (3 sprays) 1.34 

(6.64) 

1.33 

(7.06) 

0.28 

(3.03) 

0.26 

(2.93) 

T7- Silicic acid  @  4 ml L
-1

 (2 sprays) 1.61 

(7.28) 

1.61 

(7.27) 

0.31 

(3.17) 

0.30 

(3.14) 

S.Em ± 0.16 0.25 0.09 0.15 

CD at 5% 0.49 0.79 0.29 0.48 

 

Si has been thought to protect the plants 

through mechanical strengthening of the plant 

and also it is known to involve in the 

expression of a large spectrum of inducible 

defense responses and prime plants for 

enhanced defense in response to pathogen 

attack (Van Bockhaven et al., 2013). 

Reduction in purple blotch disease and 

increase in yield of onion observed in the 

present investigation might be due to different 

mechanisms of action of Si which needs 

further investigation. However, it is evident 

from the present study that the Si application 

helps in reducing the purple blotch disease 

incidence and severity in onion and hence 

could be used as one of the eco-friendly 

strategies in disease management. 
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