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A field experiment was conducted to assess the effect of novel fungicides against the
purple blotch disease in onion during Rabi 2016-17 and 2017-18 at the Regional Research
and Technology Transfer Station (OUAT), Bhawanipatna in the Western Undulating Zone
of Odisha. The experiment was laid out in randomized block design with eight treatments
in three replications. The treatment combinations consist of seed treating chemical
(Vitavax power) along with the new fungicides against the purple blotch in onion. The
percentage diseases index (PDI) of purple blotch in onion varied from 28.67% to 65.33%.
Seed treatment with Vitavax power @ 0.2% along with foliar application of Tebuconazol
25 EC @ 1 ml I was most effective in reducing the PDI (28.67 %) which was at par with
Azoxystrobin 23 SC @ 1 ml I* with PDI of 31.33 %. Similarly, application of
Difenoconazole 25 EC @ 0.6 ml I'* with PDI of 41.33% was followed by Mancozeb 75
WG @ 2.5 g I with PDI of 43.33% as compared to control (65.33 %). Maximum disease
control was recorded in Tebuconazol 25 EC @ 1 ml It with PDC of 56.12% which was
followed by Azoxystrobin 23SC @ 1ml I with 52.04%, Difenoconazole 25EC @ 0.6
ml I"* with 36.74%. Maximum bulb yield (145.8 q ha™) was recorded in Tebuconazol 25
EC @ 1 ml I'* which was statistically at par with Azoxystrobin 23 SC @ 1ml I™* with 143.3
q ha™. The minimum bulb yield of 76.1 q ha™ was recorded in control plot. The increase in
bulb yield in Tebuconazol 25 EC @ 1 ml I was 91.59 % over the control. Tebuconazol 25
EC @ 1 ml I recorded the maximum B:C ratio (3.22) followed by Azoxystrobin 23 SC @
iml It with 3.14.

Introduction

onion add value to its importance. The total
area under onion in the world was 5.04

Onion (Allium cepa L.) is one of the most
important ~ horticultural ~ crops  grown
worldwide and typically used as aspicy
ingredient of both vegetarian and non-
vegetarian dishes. The therapeutic uses of

million ha with a production of 96.8 million
tonnes and productivity of 19.2 tonnes ha™,
whereas in India the area under this crop was
1.31 million ha with a production of 22.1
million tonnes and productivity of 16.87
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tonnes ha' (FAOSTAT, 2018). During the
year 2013-14, the area under onion in Odisha
was 0.035 million ha with a production of
0.43 million tonnes and productivity of 12.28
tonnes ha® (Odisha Agriculture Statistics,
2013-14). Hence, there is a wide gap in
productivity of this crop in Odisha as
compared to the country and the world. This
efficiency of onion production is mostly
dependent upon the adequate agronomic
practices and plant protection measures
adopted during the cropping season. Schwartz
and Mohan, 2008 documented that the
decrease in yield in onion is caused by around
66 diseases. According to Gupta et al.,
(1994), 36 diseases are prevailing in India
including 29 fungal, 3 viral and 4 bacterial
diseases. Diseases like purple blotch,
Stemphylium-blight and anthracnose are the
most important bottlenecks for commercial
cultivation of onion. Yadav et al., 2013
reported that around 80% vyield loss of onion
in India is caused by purple blotch disease
Alternaria porri (Ellis) Cif. Seed treatment
with fungicides like cabendazim, mancozeb,
thiram and vitavax is one of the most
important practices adopted as a precaution
measure to protect the crop from fungal
infection in the very early stage of the crop
growth. Apart from that foliar spray of
fungicides like Mancozeb, Difenoconazole,
Hexaconazole, Propiconazole, Tebuconazole
and Azoxystrobin is the cheapest tool to
protect the crop from this disease. But very
often it has been observed that the favorable
environment promote the fungal growth and
the injudicious application of plant protection
chemicals increase the production cost. In
such cases, the occurrence of diseases may be
due to the presence of host-pathogen in seeds
as well as in soil. Hence, seed treatment is
important to protect the crop. Keeping this in
mind the present experiment was conducted
to find out the efficacy of fungicides for the
control of purple blotch disease in onion.

Materials and Methods

The field experiment was conducted to assess
the effect of novel fungicides against the
purple blotch disease of onion
during rabi 2016-17 and 2017-18 at the
Regional Research and Technology Transfer
Station (OUAT), Bhawanipatna, in the
western undulating zone of Odisha. The
experiment was laid out in randomized block
design having eight treatment combinations
including control in three replications. The
details of the treatment combinations are as
follows:

Ti: Seed treatment with Vitavax power @
0.2%.

T,: Seed treatment with Vitavax power @
0.2% + Azoxystrobin 23 SC @ 1ml I

Ts: Seed treatment with Vitavax power @
0.2% + Tebuconazole 25 EC @ 1ml I*

T4 Seed treatment with Vitavax power @
0.2% + Propiconazole 25 EC @1ml I

Ts: Seed treatment with Vitavax power @
0.2% + Hexaconazole 5EC @ 2 ml I

Te: Seed treatment with Vitavax power
@0.2% + Difenoconazole 25 EC @ 0.6 ml I
T;: Seed treatment with Vitavax power @
0.2% + Mancozeb 75 WP @ 2.5 g I™

Tg: Control (No chemical treatment)

Seedlings were raised in well prepared
nursery bed. Eight weeks old seedlings of
variety N-53 were manually transplanted with
a spacing of 15 cm x 10 cm. Soon after
transplanting, light irrigation was provided for
the quick establishment of the seedlings. All
other recommended package of practices were
uniformly adopted to obtain the maximum
bulb yield as per the treatment. The rainfall
received during the crop season during the
year 2016-17 and 2017-18 was 89.0 mm and
27.4 mm, the mean maximum was 35.5 and
33.2 °C and the mean minimum temperature
was 17.3 and 17.9 °C and the mean maximum
was 65.4% and 54.8 % and the mean
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minimum relative humidity was 48.4% and
45.6%, respectively. Three sprays of different
chemicals as per the treatment were given at
10 days interval starting from appearance of
the disease. Observations on percentage
disease index (PDI) were recorded from 10
randomly selected plants by using 0-5 point
scale derived by Shrama, 1986. The details of
the 0-5 point scale are as follows.

0- No disease symptom

1- A few spots towards the tip covering less
than 10% of the leaf area.

2- Several dark purplish-brown patches
covering less than 20% of leaf area.

3- Several patches with paler outer zone
covering up to 40% of leaf area.

4- Long streak covering up to 75% of leaf
area or breaking of the leaves from the
center.

5- Complete drying of the leaves or breaking
of the leaves from the base.

PDI was calculated using the following
formula derived by Wheeler (1969). The
percentage value was transformed and
subjected to statistical analysis.

PDI =

Sum of the individual disease
ratings
Total number of Maximum
plants assessed X disease rating

X 100

The percentage of disease control (PDC) was
calculated by using the following formula
given by Chester, 1959.

PDC =

PDI in control plot — PDlI in treated plot

PDI in control plot X 100

Results and Discussion

The data presented in Table-1 and depicted in
Figure 1 revealed that all the fungicidal
treatments were significantly superior to the
untreated check (control) in reducing the
disease severity and increasing the bulb yield.

There was significant variation in PDI, PDC
and bulb yield in onion due to the effect of
seed treatment with vitavax power and the
foliar application of different fungicides. The
PDI of purple blotch in onion varied from
28.67% to 65.33%. Seed treatments with
vitavax power @ 0.2% were uniformly
adopted in all treatment combinations except
the control, which expressed its considerable
effect to control the disease incidence during
the cropping period. However, the variation in
PDI was due to the effect of different
fungicides as foliar spray.

Foliar application of Tebuconazol 25 EC @ 1
ml I was most effective in reducing the PDI
(28.67 %) which was at par with application
of Azoxystrobin 23SC @ 1ml I with 31.33
% PDI. Application of Difenoconazole 25 EC
@ 0.6 ml I"! resulted in PDI of 41.33%, which
was followed by Mancozeb 75 WG @ 2.5¢g I
! with 43.33% and Propiconazole 25 EC @ 1
ml " with 44.00 % as compared to control
with a PDI of 65.33 %. Maximum disease
control was recorded in plots treated with
Tebuconazol 25 EC @ 1 ml I with PDC of
56.12%, which was followed by Azoxystrobin
23 SC @ 1ml I'* (52.04%), Difenoconazole
25 EC @ 0.6 ml I"* (36.74%) and Mancozeb
75 WP @ 2.5 g 1™ (33.17%).

The vyield data revealed that there was
significant effect of fungicidal treatments on
bulb yield (Table 1).
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Table.1 Effect on different fungicides on purple blotch in onion under western undulating zone of Odisha (Pooled data of two years)

Ts:

TG .
mi I

Treatment

: Seed treatment with Vitavax power @ 0.2%

: Seed treatment with Vitavax power @ 0.2% + Azoxystrobin 23SC @ 1ml It

: Seed treatment with Vitavax power @ 0.2% + Tebuconazol 25EC @ 1 ml It
: Seed treatment with Vitavax power @ 0.2% + Propiconazole 25EC @ 1 ml I’
Seed treatment with Vitavax power @ 0.2% + Hexaconazole 5EC @ 2 ml I

Seed treatment with Vitavax power @ 0.2% + Difenoconazole 25EC @ 0.6

T : Seed treatment with Vitavax power @ 0.2% + Mancozeb 75WP @ 2.5g I

Tg : Control (No chemical treatment)

SE(m)+

CD @ 5%

*Figure in parenthesis represent percent disease index in angular transformed value

1973

Percent Percent @ Total Increase in
Disease Disease bulb bulb yield
Index Control @ Yield | over control

(PDI) (PDC) (g ha™) (%)
52.00 20.40 87.5 14.98
*(46.14)
31.33 52.04 143.3 88.30
(33.99)
28.67 56.12 145.8 91.59
(32.37)
44.00 32.65 119.7 57.29
(41.54)
44.67 31.62 118.6 55.85
(41.93)
41.33 36.74 127.2 67.19
(40.00)
43.33 33.17 1194 56.90
(41.14)
65.33 - 76.1 -
(53.96)
241 - 7.04 -
4.97 - 14.5 -
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Table.2 Economics of different fungicidal treatments

Treatment

T, : Seed treatment with Vitavax power @ 0.2%
T, : Seed treatment with Vitavax power @ 0.2%
+ Azoxystrobin 23SC @ 1ml I

Ts : Seed treatment with Vitavax power @ 0.2%
+ Tebuconazol 25EC @ 1 ml I

T, : Seed treatment with Vitavax power @ 0.2%
+ Propiconazole 25EC @ 1 ml I

Ts : Seed treatment with Vitavax power @ 0.2%
+ Hexaconazole 5EC @ 2 ml I

Ts : Seed treatment with Vitavax power @ 0.2%
+ Difenoconazole 25EC @ 0.6 ml I

T+ : Seed treatment with Vitavax power @ 0.2%
+ Mancozeb 75WP @ 2.5g I

Tg : Control (No chemical treatment)

Cost of
cultivation
(Rs.)
82000
91200
90500
88000
87300
90300
85200

80000

Gross
return

(Rs.)
175000
286600
291600
239400
237200
254400
238800

152000

Net
return
(Rs.)
93000
195400
201100
151400
149900
164100
153600

72000

Fig.1 Efficacy of fungicides on bulb yield and percentage diseases index in onion
(Pooled data for two years)

= PDI (%)

160

M Bulbyield (q ha -1)

1458
140

120

119.7 1186

100

80

60

40

20

-a.*"s‘
&
&
b““aé
o .
s ’

1974

B:C
ratio
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Maximum bulb vyield of 145.8 q ha™ was
recorded in plots treated with Tebuconazol 25
EC @ 1 ml I, which was statistically at par
with Azoxystrobin 23 SC @ 1ml I having
bulb yield of 143.3 g ha™*. The minimum bulb
yield of 76.1 q ha™ was recorded in control
plot. The increase in bulb yield in
Tebuconazol 25EC @ 1 ml I treated plot was
91.59 % over the control.

The present findings are in agreement with
the observation made by Arunkumar et al.,
(2016) who reported that application of 0.1%
Tebuconazole 25EC and 0.1% Azoxystrobin
23SC is very effective in managing purple
blotch  disease of onion.  Excellent
performance of Tebuconazole 25 EC in
controlling purple blotch disease of onion was
reported earlier by Yadav et al., (2017),
Aujila et al., (2013), Aujila et al., (2010),
Deshmukh et al., (2007) and Bhatia and
Chahal (2014). Bachkar et al., (2018) reported
that Azoxystrobin 25SC and Tebuconazole
25EC are most effective fungicides against
purple blotch disease of onion. Similarly, the
present findings are in agreement with the
results reported by Gupta et al., (2012) who
observed that systemic fungicides
Tebuconazole 25% EC at 0.1% and
Azoxystrobin 23 EC at 0.15% effectively
controlled purple blotch disease of Garlic.

The data on economics of different treatments
(Table 2) revealed that higher net returns of
Rs. 2,01,100 ha' in the treatment
Tebuconazol 25 EC @ 1 ml It was recorded
which was followed by Azoxystrobin 23 SC
@ 1ml I'* (Rs. 1,95,400 ha™). Application of
Tebuconazol 25 EC@ 1 ml I? recorded the
maximum B:C ratio (3.22) followed by
Azoxystrobin 23 SC @ 1 ml It with 3.14.

It can be concluded from the two years
experiment that the purple blotch disease of
onion can be effectively and economically
controlled with use of seed treating chemicals

like vitavax powder @ 0.2% along with the
foliar spray of Tebuconazol 25 EC @ 1 ml I,
This treatment recorded maximum bulb yield
of 145.8 q ha™* which was 91.59 % more than
the untreated plot (76.1 g ha™).
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