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Among oilseed Brassicas, mustard (Brassica juncea) is
one of the most important oilseed crops being cultivated
in India. The crop is attacked by several fungal pathogens
like Hyaloperonospora parasitica (downy mildew),
Albugo candida (white rust), Alternaria brassicae
(Alternaria blight), Sclerotinia sclerotiorum (Sclerotinia
rot) etc. However, Alternaria blight is a common
occurrence at farmers’ field in major mustard growing
states of the India resulted an average yield loss of 46-57
per cent in yellow sarson, 35-38 per cent in mustard (Kolte
et al., 1987; Chattopadhyay et al., 2008; Meena et al.,
2010; Kumar et al., 2014) and 10-70 per cent in both
rapeseed and mustard (Kolte, 1985; Ram and Chauhan,
1998). The disease also reduced seed size and seed colour
(Kaushik et al., 1984) and oil content between 14.5-29.0
per cent (Ansari et al., 1998). Keeping above in view, the
present attempts were made to work out an effective
fungicidal management.

MATERIALS AND METHODS

Field experiments were conducted at Crop Research
Centre, GBPUAT, Pantnagar, Uttarakhand. The
experimental field is situated in the humid and subtropical
Tarai region between 29° North and 79.73°East longitude
with an altitude of 243.8 m above the mean sea level. Field

experiments were conducted in two successive cropping
season (2011-12 & 2012-13). The seeds of Brassica
juncea var. Kranti were sown on Oct. 10 in each cropping
season.  In the present studies eight fungicides viz.,
Difenoconazole 25 EC @ 0.05%, Propiconazole 41.8 EC
@ 0.05% , SAAF 75 WP (Carbendazim 12% + Mancozeb
63% WP) @ 0.2%, Nativo 75WG (Tebuconazole
50%+Trifloxystrobin 25% w/w) @ 0.05% , Tebuconazole
43 EC @ 0.05%,  Hexaconazole 75 WG @ 0.05%,
Mancozeb 75 WP @ 0.2% ( standard check),  Ridomil
MZ-72 WP (Metalaxyl 12% + Mancozeb 64%)  @ 0.2%
; combination of bio-products viz., Cow urine +Garlic
bulb+ Trichoderma (5:5:1%), Cow urine +Garlic bulb+
Eucalyptus +Trichoderma (5:5:5:1%)  along with  check
(water spray) were evaluated  against the disease at crop
research centre  reported as hot spot of Alternaria blight.
Plot size was kept 3x5 sq m. Plant population was
maintained by keeping row to row distance of 30 cm and
plant to plant distance at 15 cm apart by proper thinning
after 30 DAS. All agronomic practices were followed as
per recommendations for the cultivation of mustard. The
fungicides and combination of bio-products each were
applied separately on foliage of mustard crop at 10 days
interval before appearance of the disease i.e., 1st at 50, 2nd

at 60 and 3rd at 70 DAS. Battery operated knapsack sprayer
with a nozzle size of 900 ml/min. was used for the foliar
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application of fungicides and bio-products. In each
treatment 3 lit. solution was used in 1st spray, 3.5 lit.
solution in 2nd spray, and 4.0 lit. solution in 3rd spray.
Ten plants/ plot were randomly selected for the
observations. Based on average per cent infected area on
leaves and pods of each plant, the data of disease rating
were recorded at 90 and 110 DAS respectively (Table 1)
and Disease Severity Index (DSI) was calculated using
following formula:
DSI (%) = Sum [(number of plants x rating scale)] / (total
number of plants x maximum disease rating) x 100

The crop was harvested at 140 DAS. The net return from
each treatment was also calculated in which cost of three
spraying in each treatment and sale price of mustard @
Rs. 3350.00 /q were considered. The cost of other factors
which included seed, agronomic practices, labor charges
etc. was constant for all the treatments and considered Rs.
of 18000.00/ha.

Statistical Analysis
Field experiment was conducted in Randomized Block
Design (RBD) with single factor and three replicates. Per
cent disease severity index was calculated before analysis.
Treatments were compared using critical differences (CD)
at 5 per cent level of significance. Statistical software
STPR was used for analysis of variance (ANOVA) test.

RESULTS AND DISCUSSION

Pooled data (2011-12 & 2012-13) of disease severity index
(Table 2) showed that among various fungicides and
combination of bio-products disease severity index on
leaves at 90 DAS was observed minimum in Nativo 75 G
@ 0.05% and Tebuconazole 43 EC 0.05% (0.0% in each)
followed by Difenaconazole 25 EC @ 0.05% (5.56 %),
as compared to standard check Mancozeb 75 WP @ 0.2%
(11.11%) and check (43.52%) and was significantly
different from each other as well with other treatments.
The disease severity index on pods at 110 DAS was

observed minimum in Nativo 75 G (5.56 %) followed by
Difenaconazole 25 EC (6.48%), Tebuconazole 43 EC
(7.41%), and Propiconazole 41.8 EC (8.33%) and was at
par with each other but significantly different from other
treatments and standard check viz., Mancozeb 75 WP
(15.28%) and check (26.85 %) (Table 2). The present
findings are also supported by findings of Singh et al.
(2018) who observed minimum DSI in Nativo 75 G
followed by Difenaconazole 25 EC (each at 0.05%).
However, Choudhary et al. (2018) reported minimum
disease severity index when 1st sprayed with Mancozeb
75 WP (0.2%) and 2nd sprayed with Difenoconazole 25
EC (0.05%); Singh and Singh (2005) and Meena et al.
(2011) observed minimum DSI in Mancozeb 75 WP
(0.2%) followed by Ridomil MZ-72WP (0.2%).
 Maximum grain yield was obtained in Nativo 75 WG
(2550.67 kg/ha) followed by Tebuconazole 43 EC
(2482.33 kg/ha) and Difenaconazole 25 EC (2392.33 kg/
ha) and was at par with each other but significantly
different from other treatments and standard check
Mancozeb 75 WP (2166.00 kg/ha) and check (1512.67
kg/ha) (Table 2). The present findings are also supported
by Singh et al. (2018) who reported maximum grain yield
in Nativo followed by Difenaconazole. However,
Choudhary et al. (2018) reported maximum grain yield
when 1st sprayed with Mancozeb 75 WP and 2nd sprayed
with Difenoconazole. Meena et al. (2011) observed
maximum grain yield in Mancozeb 75 WP (0.2%) followed
by Ridomil MZ-72WP (0.2%).
The highest net return over check was obtained in
Tebuconazole 43 EC (Rs.31100/ha) followed by Nativo
75 WG (Rs. 25485/ha) and Propiconazole (Rs. 25273/ha)
as compared to standard check Mancozeb (Rs. 19818/ha)
(Table 3).

Among bio-product, minimum disease severity index was
observed in Cow urine + Garlic bulb+ Eucalyptus
+Trichoderma @ 5:5:5:1% v/v i.e. in leaves (26.85%) and
pods (21.29%) and yield (1680.66 kg/ha) and was
significantly better than the check (43.52% & 26.85% &

Table 1: 0-9 rating scale (Anonymous, 2011)
Disease Rating Description of the symptoms
0 No lesion
1 Non sporulating pinpoint size or small brown necrotic spots, less than 5% leaf area covered by the lesions
3 small roundish slightly sporulating larger brown necrotic spot, about 1-2 mm in diameter with a distinct

margin or yellow halo, 5-10% leaf area covered by lesions
5 moderate sporulation, non-coalescing larger brown spots, about 2-4mm in diameter with a distinct margin

or yellow halo, 11-25% leaf area covered by the lesions
7 moderately sporulating, coalescing, larger brown spots about 4-5 mm in diameter, 26-50% leaf area covered

by the lesions
9 profusely sporulating, rapidly coalescing, brown to black spots measuring more than 6 mm in diameter

without margins covering more than 50% leaf area



231   Pantnagar Journal of Research   [Vol. 20(2), May-August, 2022]

Ta
bl

e 
2:

 E
ff

ec
t o

f d
iff

er
en

t c
he

m
ic

al
 fu

ng
ic

id
es

 a
nd

 c
om

bi
na

tio
n 

of
 b

io
-p

ro
du

ct
s 

on
 d

is
ea

se
 se

ve
ri

ty
 (A

lte
rn

ar
ia

 b
lig

ht
) a

nd
 y

ie
ld

 o
f m

us
ta

rd
 u

nd
er

 fi
el

d 
co

nd
iti

on
s

Sl
.

Tr
ea

tm
en

ts
C

ro
p 

se
as

on
 (2

01
1-

20
12

)
C

ro
p 

se
as

on
 (2

01
2-

20
13

)
Po

ol
ed

 d
at

a 
(2

01
1-

12
 &

 2
01

2-
13

)
N

o.
D

is
ea

se
Y

ie
ld

Y
ie

ld
D

is
ea

se
Y

ie
ld

Y
ie

ld
D

is
ea

se
Y

ie
ld

Y
ie

ld
se

ve
ri

ty
(k

g/
pl

ot
)

(k
g/

ha
)

se
ve

ri
ty

 (
kg

/p
lo

t)
(k

g/
ha

)
se

ve
ri

ty
 A

B
(k

g/
pl

ot
)

(K
g/

ha
)

of
 A

B
15

 sq
 m

of
 A

B
15

 sq
 m

15
 sq

 m
L

ea
ve

s
Po

ds
L

ea
ve

s
Po

ds
L

ea
ve

s
Po

ds
1.

D
ife

na
co

na
zo

le
 2

5%
5.

56
5.

56
3.

90
6

26
04

.0
0

5.
56

7.
40

3.
27

0
21

80
.3

3
5.

56
6.

48
3.

58
8

23
92

.3
3

EC
 @

 0
.0

5%
(1

3.
64

)
(1

3.
64

)
(1

3.
64

)
(1

5.
72

)
(1

3.
64

)
(1

4.
68

)
2.

Pr
op

ic
on

az
ol

e 
41

.8
%

16
.6

6
7.

41
3.

79
7

25
31

.6
7

18
.5

2
9.

26
3.

04
9

20
32

.6
7

17
.5

9
8.

33
3.

42
3

22
82

.1
7

EC
 @

 0
.0

5%
(2

4.
10

)
(1

5.
58

)
(2

5.
48

)
(1

7.
68

)
(2

4.
79

)
(1

6.
63

)
3.

SA
A

F 
75

 W
P 

(C
ar

be
nd

az
im

21
.0

0
11

.9
3.

12
20

80
.0

0
25

.3
0

13
.0

2.
70

18
00

.0
0

23
.1

5
12

.4
5

2.
91

0
19

40
.0

0
12

%
+ 

M
an

co
ze

b 
63

%
) @

 0
.2

%
(2

6.
15

)
(1

9.
1)

(3
0.

25
)

(2
1.

4)
(2

8.
20

)
(2

0.
25

)
4.

N
at

iv
o 

75
 W

G
 (

Te
bu

co
na

zo
le

0.
00

3.
71

4.
20

1
28

00
.6

7
0.

00
7.

41
3.

45
1

23
00

.6
7

0.
00

5.
56

3.
82

6
25

50
.6

7
50

%
+ 

Tr
ifl

ox
ys

tro
bi

n 
25

%
(0

.0
0)

(1
1.

1)
(0

.0
0)

(1
5.

58
)

 (0
.0

0)
(1

3.
34

)
w

/w
) @

 0
.0

5%
5.

Te
bu

co
na

zo
le

 4
3 

EC
0.

00
5.

56
4.

12
2

27
48

.0
0

0.
00

9.
26

3.
32

4
22

16
.3

3
0.

00
 7

.4
1

3.
72

3
24

82
.3

3
@

 0
.0

5%
(0

.0
0)

(1
3.

64
)

(0
.0

0)
(1

7.
82

)
(0

.0
0)

(1
5.

73
)

6.
H

ex
ac

on
az

ol
e 

75
 W

G
23

.1
5

12
.9

6
3.

09
0

20
60

.2
2

26
.8

5
15

.7
4

2.
26

8
15

12
.5

5
25

.0
0

14
.3

5
2.

67
9

17
86

.3
8

@
 0

.0
5%

(2
8.

75
)

(2
1.

01
)

(3
1.

25
)

(2
3.

45
)

 (3
0.

00
)

(2
2.

23
)

7.
C

ow
 u

rin
e 

+G
ar

lic
 b

ul
b

26
.8

5
24

.0
7

2.
88

5
19

23
.3

3
29

.6
3

22
.2

3
2.

09
5

13
97

.3
3

28
.2

4
23

.1
5

2.
49

0
16

60
.3

3
 +

Tr
ic

ho
de

rm
a 

@
 5

:5
:1

%
 v

/v
(3

1.
20

)
(2

9.
35

)
(3

3.
00

)
(2

8.
15

)
(3

2.
1)

(2
8.

75
)

8.
C

ow
 u

rin
e+

 G
ar

lic
 b

ul
b+

24
.0

7
18

.5
2

2.
85

5
19

03
.3

3
29

.6
3

24
.0

6
2.

18
7

14
58

.3
3

26
.8

5
21

.2
9

2.
52

0
16

80
.6

6
Eu

ca
ly

pt
us

 +
Tr

ic
ho

de
rm

a
(2

9.
35

)
(2

5.
44

)
(3

3.
04

)
(2

9.
44

)
(3

1.
2)

(2
7.

44
)

@
 5

:5
:5

:1
%

  v
/v

9.
M

an
co

ze
b 

75
 W

P 
@

 0
.2

%
11

.1
1

12
.9

6
3.

68
4

24
56

.0
0

11
.1

1
17

.5
9

2.
81

4
18

76
.0

0
11

.1
1

15
.2

8 
(2

3.
0)

3.
24

9
21

66
.0

0
(1

9.
47

)
(2

1.
20

)
(1

9.
47

)
(2

4.
80

)
(1

9.
47

)
10

.
R

id
om

il 
M

Z 
-7

2 
W

P
20

.3
7

14
.8

2
3.

54
3

23
62

.0
0

20
.3

7
20

.3
6

2.
65

5
17

70
.0

0
20

.3
7

17
.5

9 
3.

09
92

06
6.

00
(M

et
al

ax
yl

 8
%

 +
(2

6.
82

)
(2

2.
55

)
(2

6.
82

)
(2

6.
78

)
(2

6.
82

)
(2

4.
67

)
M

an
co

ze
b 

64
%

) @
 0

.2
%

11
.

C
he

ck
 (

w
at

er
 s

pr
ay

)
42

.5
9

24
.0

7
2.

71
1

18
07

.6
7

44
.4

3
29

.6
3

1.
82

6
12

17
.6

7
43

.5
21

26
.8

5
2.

26
9

15
12

.6
7

(4
0.

74
)

(2
9.

35
)

(4
1.

80
)

(3
3.

05
)

(4
1.

27
)

(3
1.

2)
C

D
 (

0.
05

)
2.

94
3.

08
0.

33
4

22
2.

71
4.

32
4.

96
0.

33
2

22
1.

69
3.

63
 4

.0
8

0.
33

3
14

6.
20

(1
.9

9)
(4

.1
8)

(3
.0

5)
(3

.4
2)

(2
.5

2)
(3

.8
)

C
V

 (0
.0

5)
14

.6
1

17
.3

4
11

.3
11

.3
16

.0
6

14
.7

2
9.

7
9.

7
15

.3
4

16
.0

3
10

.5
10

.5
(8

.4
5)

(1
2.

75
)

(9
.5

1)
(7

.6
1)

(8
.9

8)
(1

0.
8)

  T
he

 v
al

ue
s 

in
 p

ar
en

th
es

is 
ar

e 
Tr

an
sf

or
m

ed
 v

al
ue



[Vol. 20(2), May-August, 2022] Pantnagar Journal of Research    232
Ta

bl
e 

3:
  E

ff
ec

t o
f c

he
m

ic
al

s 
an

d 
bi

o-
pr

od
uc

ts
 o

n 
gr

os
s 

ne
t r

et
ur

n 
du

ri
ng

 c
ul

tiv
at

io
n 

of
 m

us
ta

rd
Sl

.
Tr

ea
tm

en
t

C
os

t o
f

Y
ie

ld
G

ra
ss

 N
et

In
cr

em
en

ta
l

In
cr

em
en

ta
l

G
ra

ss
 n

et
N

o.
ch

em
ic

al
s*

(q
/h

a)
re

tu
rn

 y
ie

ld
ga

in
 o

ve
r

re
tu

rn
(R

s/
ha

)
(R

s/ 
ha

)
(q

/h
a)

ch
ec

k
ov

er
 c

he
ck

(R
s/h

a)
 *

*
(R

s/
ha

)
A

B
C

D
E

F
(B

xR
s.

33
50

**
)-

(T
re

at
 -

C
he

ck
)

(D
 x

 R
s. 

33
50

)
(E

-A
)

  (
R

s. 
18

00
0*

**
)

1.
D

ife
no

co
na

zo
le

 2
5 

EC
 @

 0
.0

5%
 (R

s. 
40

00
/L

)
51

60
.0

0
23

.9
2

62
13

2.
00

8.
80

29
48

0.
00

24
32

0.
0

2.
Pr

op
ic

on
az

ol
e 

41
.8

 E
C

 @
 0

.0
5%

 (
R

s. 
13

00
/L

)
16

77
.0

0
22

.8
2

58
44

7.
00

7.
70

26
95

0.
00

25
27

3.
0

3.
SA

A
F 

75
 W

P 
(C

ar
be

nd
az

im
 1

2%
+ 

M
an

co
ze

b 
63

%
 W

P)
 @

 0
.2

%
30

09
.0

0
19

.4
0

46
,9

90
.0

0
4.

28
14

33
8.

00
11

32
9.

00
(R

s. 
59

0/
K

g)
4.

N
at

iv
o-

75
 W

G
 (

Te
bu

co
na

zo
le

 5
0%

 +
Tr

ifl
ox

ys
tro

bi
n 

25
%

 w
/w

) 
@

92
88

.0
0

25
.5

0
67

42
5.

00
10

.3
8

34
77

3.
00

25
48

5.
00

0.
05

%
 R

s. 
72

00
/K

g)
5.

Te
bu

co
na

zo
le

 4
3 

EC
 @

 0
.0

5%
 (R

s. 
22

10
/L

)
28

50
.0

0
24

.8
2

65
14

7.
00

9.
70

33
95

0.
00

31
10

0.
0

6.
H

ex
ac

on
az

ol
e 

75
 E

C
 @

 0
.0

5%
 (R

s 
60

0/
L)

77
4.

00
17

.8
6

41
83

1.
00

2.
74

91
79

.0
0

84
05

.0
0

7.
C

ow
 u

rin
e 

+G
ar

lic
 b

ul
b+

 T
ri

ch
od

er
m

a 
 @

 5
:2

:1
%

 v
/v

10
00

.0
0

16
.6

0
37

61
0.

00
1.

48
49

58
.0

0
39

59
.0

0
8.

C
ow

 u
rin

e 
+G

ar
lic

 b
ul

b 
+E

uc
al

yp
tu

s 
+T

ri
ch

od
er

m
a 

@
 5

:2
:5

:1
%

 v
/v

12
00

.0
0

16
.8

0
38

28
0.

00
1.

68
56

28
.0

0
44

28
.0

0
9.

M
an

co
ze

b 
75

 W
P 

@
 0

.2
%

 (
R

s4
10

/K
g)

20
91

.0
0

21
.6

6
54

56
1.

00
6.

54
21

90
9.

00
19

81
8.

00
10

.
R

id
om

il 
M

Z 
72

 W
P 

(M
et

al
ax

yl
 8

%
 +

 M
an

co
ze

b 
64

%
) 

@
 0

.2
%

 (R
s. 

14
40

/K
g)

73
44

.0
0

20
.6

6
51

21
1.

00
5.

54
18

55
9.

00
11

21
5.

00
11

.
C

he
ck

 (
w

at
er

 s
pr

ay
)

-
15

.1
2

32
65

2.
00

-
-

-
*C

os
t o

f 
th

re
e 

sp
ra

yi
ng

 (
fu

ng
ic

id
es

/ b
io

-p
ro

du
ct

s)
, *

*C
os

t o
f 

ot
he

r 
fa

ct
or

s 
vi

z.
 s

ee
d,

 a
gr

on
om

ic
 p

ra
ct

ic
es

, l
ab

or
 c

ha
rg

es
 e

tc
 (

R
s. 

18
00

0.
00

/h
a)

, *
**

Sa
le

 p
ric

e 
of

 m
us

ta
rd

gr
ai

n 
@

 R
s 

33
50

.0
0 

/q

1512.67/kg/ha) (Table 2). The net return of the
combination of this bio-product over check was
Rs. 4228.00/ha (Table 3). No literature was
found regarding economics of fungicidal
application for the management of Alternaria
blight disease and net return over check.

In the present investigation application of bio-
products was not much effective in managing
Alternaria blight disease of mustard; therefore
application of such bio-products alone, should
be discourage for the effective management of
the disease which is also supported by  findings
of earlier workers  (Meena et al., 2008; Yadav,
2009; Singh et al., 2013; Singh et al., 2016 ;
Singh et al., 2018; Kumar et al., 2016) who
reported efficacy of bio-products (Garlic bulb
extract, Neem, Eucalyptus, Madar, Dhatura and
Trichoderma harzianum) under Integrated
Disease Management strategies.

CONCLUSION

The present findings revealed that foliar
application of new generation fungicide,
Nativo 75 WG (Tebuconazole
50%+Trifloxystrobin 25%) or Tebuconazole
43 EC @ 0.05 % alone or in alternating with
each other 1st at 50, 2nd at 60 and 3rd at 70 DAS
could be best exploited for the effective
management of Alternaria leaf blight disease
and to increase yield as well net return in terms
of money. However, plant extract, bioagent and
animal product in their combinations are cost
effective in use but do not provide effective
control against the pathogen so use of these
bio-products is recommended along with
chemicals in IDM module.
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