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Abstract

Alternaria blight caused by Alternaria brassicae (Berk) Sacc. and A. brassicicola (Schw) Wiltshire is one
of the most devastating disease on rapeseed-mustard causing major economic losses. The field
experiments were conducted during 2017-18 and 2018-19 to evaluate combo of seed treatment and foliar
sprays of bio-agents and fungicides. Treatment Ts i.e. ST with Thiram 2.5 g/kg seed + 3 spray of Nativo
@ 0.05% was found most effective with minimum mean disease severity 13.27% and AUDPC 397.4
followed by T2- ST with P. fluorescence @ 6.0 g/kg seed + 3 spray of Nativo @ 0.05% with severity
17.66%and AUDPC 527.85, T1- ST with Thiram 2.5 g/kg seed + 3 spray of Folicur @ 0.2% (21.40%,
647.55), Te- ST with P. fluorescence @ 6.0 g/kg seed + 3 spray of Folicur @ 0.2% (24.05%, 725.25),
To- ST with Thiram 2.5 g/kg seed + 3 spray of Propiconazole @ 0.1% (25.93%, 775.15). Maximum yield
(Kg/ha) and increase in yield was found in Ts 1672.22 kg/ha and 70.05% respectively followed by T2
(1627.77; 65.63%), T12 (1594.44; 62.14%), Ts (1561.11; 58.75%), To (1544.44; 57.06%). The highest
yield loss was avoided by Ts (41.19%) followed by T2 (39.55%), T2 (38.32%), Ts (37.01%), To
(36.33%). The maximum cost benefit ratio was found in Tg (1:3.60) followed by T3 (1:3.38), Ts (1:2.48),
T2(1:2.32), T (1:2.03).
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Introduction

India is one of the largest rapeseed-mustard growing countries in the world, occupying the
third position in area and production after China and Canada sharing 12 per cent of world’s
total production. At global level, rapeseed-mustard is cultivated on 5.96 million hectares with
production of 8.32 million tonnes and productivity of 1397 kg/ha (Anonymous, 2018).
Rapeseed-mustard is the second most important oilseed crop after groundnut and accounts for
nearly 30.7 per cent of the total oilseed production in the country. In spite of higher yield
potential, diseases are major constraints, of which Alternaria blight caused by Alternaria
brassicae (Berk.) Sacc. and A. brassicicola (Schw) Wiltshire is one of the most severe and
yield destabilizing factor reduction from 35 to 70 per cent (Kolte, 1985, Saharan, 1992, Singh
and Singh, 2005, Kumar et al., 2014) 5 1. 16. 61, The disease also adversely affects quality by
reducing seed size, impairing seed colour and oil content (Kaushik et al.1984 and Singh et al.
2019). In oilseed Brassicas, the symptoms of disease caused by A. brassicae appear primarily
in the seedling stage on cotyledons and hypocotyls in the form of small light brown lesions
which at adult stage affect leaves, leaf petiole, stem, inflorescence, siliquae and seeds (Jung et
al., 2002, Prasad and Lallu, 2006) © 8. Information on incidence of Alternaria blight on
various cultivars and management of disease through different chemicals is lacking (Prasad et
al., 2003) 1. Therefore, the present investigation was undertaken to manage the disease
through bio-agent combination with newer molecules of fungicides.

Materials and Methods

Field experiments were conducted at Genetics and Plant Breeding Research Farm of A.N.D.
University of Agriculture and Technology, Kumarganj (26° 47°N, 82° 12’E, 113 msl),
Ayodhya (UP) during Rabi session 2017-18 and 2018-19.

Trials were conducted using a Randomized Block Design with 13 treatments in 3 replications.
The susceptible variety ‘Varuna’ were sown as treatment. The variety Varuna was sown with
plot size 5 m x 3 m with row to row spacing 30 cm and plant to plant 10 cm. recommended
doses of N P K fertilizers were applied. Sowing of the crop was done on 14 November, 2017
and 20 November, 2018. Treatments were evaluated under field condition against Alternaria
blight. The treatments are T;-Seed treatment with P.fluorescence @ 6.0 g/kg seed+3 spray of
Quintal @ 0.2%; T»-ST with P.fluorescence @ 6.0 g/kg seed + 3 spray of Nativo @ 0.05%;
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Ts- ST with P.fluorescence @ 6.0 g/kg seed+3 spray of
Propiconazole @ 0.1%; T4- ST with P. fluorescence @ 6.0
g/kg seed + 3 spray of Difenoconazole @ 0.1%; Ts- ST with
P.fluorescence @ 6.0 g/kg seed + 3 spray of Propineb @
0.2% ; Te- ST with P.fluorescence @ 6.0 g/kg seed + 3 spray
of Folicur @ 0.2%; T7- ST with Thiram 2.5 g/kg seed + 3
spray of Quintal @ 0.2%; Tg- ST with Thiram 2.5 g/kg seed +
3 spray of Nativo @ 0.05%; Te- ST with Thiram 2.5 g/kg seed
+ 3 spray of Propiconazole @ 0.1%; Tio- ST with Thiram 2.5
g/kg seed + 3 spray of Difenoconazole @ 0.1%; T1;- ST with
Thiram 2.5 g/kg seed + 3 spray of Propineb @ 0.2%; T12- ST
with Thiram 2.5 g/kg seed + 3 spray of Folicur @ 0.2% and
Ti3- Untreated (Check). Solution of required amount of
fungicides prepared with water and volume made up to the
desired level. This prepared solution was sprayed by using
high volume knapsack sprayer of 14 litre capacity.

The first spray was given on the initiation of disease which
was followed by two subsequent spraying at 15 days intervals.
Observations were recorded on leaf blight severity (0-9
disease rating scale based on blighted area) after final spray,
on ten randomly selected plants from each plot and per cent
disease intensity (PDI) was calculated:

PDI Sum of all the numerical ratings 100

~ Total Number of leaves observed Highest grade

The disease severity was recorded following scale as per
recommendation of All India Coordinated Research Project
on Rapeseed- Mustard, which is as under [0=No lesion
[Immune (I)]; 1= Non sporulating pinpoint size or small
brown necrotic spots, less than 5% leaf area covered by the
lesions [Highly resistant (HR)]; 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 [Resistant (R)]; 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 [Moderately resistant (MR)]; 7 =
moderately sporulating, coalescing, larger brown spots about
4-5 mm in diameter, 26-50% leaf area covered by the lesions
[Susceptible (S)]; 9 = profusely sporulating, rapidly
coalescing, brown to black spots measuring more than 6mm
in diameter without margins covering more than 50% leaf
area [Highly susceptible (HS)] and genotypes were classified
based on the highest of the two years disease score.

The avoidable yield loss (AYL) was also calculated by using
the formula

AYL =

Yp — Yup
——X1
v 00

Where,

Yp - yield under protected condition

Yup — yield under unprotected condition

Area under disease progress curve (AUDPC) was calculated
on the basis of per cent disease severity for each treatment by
using the formula as given below on the basis of average
pooled data recorded during both the years of
experimentations.
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AUDPC =Y [(Yiyq + ) X 0.5 (Tiyq + T))]
Where,

Yi= Alternaria blight severity (%) at the i
observation, Ti= Time (days) of the i observation, n= Total
number of observations.

Result and Discussion

Effect of treatments on disease severity

All the treatments significantly reduced the severity of the
disease on leaves in comparison to the untreated control. The
minimum mean disease severity (13.27%) and AUDPC
(394.4) was found under Tg-ST with Thiram 2.5 g/kg seed + 3
spray of Nativo @ 0.05% followed by T,- ST with
P.fluorescence @ 6.0 g/kg seed + 3 spray of Nativo @ 0.05%
with severity 17.66% and AUDPC 527.85, Ti- ST with
Thiram 2.5 g/kg seed + 3 spray of Folicur @ 0.2% (21.40%,
647.55), Te- ST with P.fluorescence @ 6.0 g/kg seed + 3
spray of Folicur @ 0.2% (24.05%, 725.25), Te- ST with
Thiram 2.5 g/kg seed + 3 spray of Propiconazole @ 0.1%
(25.93%, 775.15), Ts- ST with P.fluorescence @ 6.0 g/kg
seed+3 spray of Propiconazole @ 0.1% (28.12%, 841.43),
Ti- ST with Thiram 25 g/kg seed + 3 spray of
Difenoconazole @ 0.1% (30.86%, 921.8), T4- ST with P.
fluorescence @ 6.0 g/kg seed + 3 spray of Difenoconazole @
0.1% (34.99%, 1049.7), T+- ST with Thiram 2.5 g/kg seed + 3
spray of Quintal @ 0.2% (37.66%, 1143.8), T1-Seed treatment
with P.fluorescence @ 6.0 g/kg seed+3 spray of Quintal @
0.2% (40.28%, 1193.7), T11- ST with Thiram 2.5 g/kg seed +
3 spray of Propineb @ 0.2% (41.66%, 1287.8), Ts- ST with
P.fluorescence @ 6.0 g/kg seed + 3 spray of Propineb @
0.2% (44.11%, 1339.7). The maximum disease severity was
found in untreated plot (check) (68.17%). (Table-1)

A lot of findings were done by several scientist to manage the
Alternaria blight disease of mustard with the help of bioagents
and fungicides time to time (Kumar et al. 2009; Singh et al.
2013; Singh et al. 2015; Singh et al. 2018 and Priyanka et al.
2020) [7,16, 14, 17, 11].

Maximum yield (Kg/ha) and increase in yield was found in Tg
1672.22 kg/ha and 70.05% respectively followed by T,
(1627.77; 65.63%), Tio (1594.44; 62.14%), Te (1561.11;
58.75%), To (1544.44; 57.06%), T3 (1511.11; 53.67%).
(Table-1) Priyanka et al. (2020) M1 also reported maximum
yield loss (41.16%) was avoided with three sprays of
Nativo75 EC @ 0.08%

All the treatments significantly avoid the yield losses due to
this disease. Range of yield loss was avoided from 23.37% to
41.19%. The highest yield loss was avoided by Tg (41.19%)
followed by T» (39.55%), Ti2 (38.32%), Ts (37.01%), To
(36.33%). Priyanka et al. (2020) ' also reported maximum
seed yield (2455.96 kg/ha) was recorded with three sprays of
Nativo75 EC @ 0.08%.

The maximum cost benefit ratio was found in Tg (1:3.60)
followed by T3 (1:3.38), Tg (1:2.48), T2 (1:2.32), T11 (1:2.03).
Singh et al. (2013) 18! reported maximum cost benefit ratio of
1:6.79 was obtained with Propiconazole @25% EC.
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Table 1: Management of Alternaria blight of mustard by bioagent and fungicides during 2017-18 and 2018-19

Treatments Disease Intensity Mean (cjcl>snet?"soﬁ AUDPC Mean Yield (Kg/ha) Mean In_crease in Ayoidable
2017-18 | 2018-19 (%) [2017-18]2018-19 2017-18 | 2018-19 | (Kg/ha) |yield (%) | yield loss
38.68 | 41.88
T (o | (d0.33) | 4028 | 4091 | 11467 | 12407 | 11087 | 1388.88 | 1344.44 | 1366.66 | 36.98 28.04
T, 1646 | 1886 | 1,00 | 7400 | 5049 | 550.8 | 527.85 | 1644.44 | 161111 | 1627.77 | 6553 3955
23.92) | (2537) | 1" : : : : : : : : :
Ts 2666 | 2957 | »915 | 5375 | 7958 | 887.1 | 841.45 | 1533.33 | 1488.88 | 151111 | 53.67 34.92
(31.08) | (32.04) | %& : : : : : : : : :
3357 | 3641
Te (eat) | @vir) | 3498 | 4867 | 1007.1 | 10923 | 10497 | 145555 | 141111 | 143333 | 4576 31.39
Ts 42.65 | 4556 | 1111 | 3520 | 12955 | 1383.9 | 1339.7 | 1300.00 | 1266.66 | 1283.33 | 30.50 23.37
40.77) | (42.45) | ** : : : : : : : : :
To 22.12 1 2538 | 5105 | 6472 | 6986 | 7519 | 72525 | 1577.77 | 1544.44 | 156111 | 58.75 37.01
(28.45) | (30.25) | 2% : : : : : : : : :
3614 | 39.17
T (300%) | (3874) | 76 | 4475 | 10978 | 11898 | 11438 | 1400.00 | 1366.66 | 138333 | 40,67 28.91
Ts 1136 | 1518 | 1557 | 8053 | 3451 | 4497 | 397.4 | 1688.88 | 165555 | 1672.22 | 7005 41.19
(19.69) | (22.93) | ¥ : : : : : : : : :
2442 | 27.44
To (29.72) | (3169) | 2593 | 619 | 727 | 8232 | 77515 | 1566.66 | 1522.22 | 1544.44 | 57.06 36.33
Tio 29.35 | 8236 | a)06 | 5473 | 8849 | 9587 | 921.8 | 1477.77 | 1444.44 | 146111 | 4858 32.69
32.78) | (3467) | °* : : : : : : : : :
Tu 40.18 | 4314 1 1166 | 3889 | 12054 | 1287.8 | 1246.6 | 1344.44 | 131111 | 1327.77 | 35.02 25.94
(39.33) | (41.06) | ** : : : : : : : : :
T 2056 | 22.23 | 51 40 | 6361 | 6168 | 6783 | 647.55 | 1611.11 | 1577.77 | 1594.44 | 62.14 38.32
26.96) | (28.20) | 2% : : : : : : : : :
Tis (gg:gg) (gg:gg) 68.17 1040.6 | 2073.8 | 2007.2 | 1000.00 | 966.66 | 983.33 - ;
SEm= 082 | 068 4288 | 5087
CD (p=0.05) | 240 | 198 131.02 | 14848
cv 423 | 331 532 | 618

T1-Seed treatment with P. fluorescence @ 6.0 g/kg seed + 3 spray of Quintal @ 0.2%; T»-ST with P. fluorescence @ 6.0 g/kg
seed + 3 spray of Nativo @ 0.05%; Ts- ST with P. fluorescence @ 6.0 g/kg seed + 3 spray of Propiconazole @ 0.1%; Ts- ST
with P. fluorescence @ 6.0 g/kg seed + 3 spray of Difenoconazole @ 0.1%; Ts- ST with P. fluorescence @ 6.0 g/kg seed + 3
spray of Propineb @ 0.2% ; Te- ST with P. fluorescence @ 6.0 g/kg seed + 3 spray of Folicur @ 0.2%; T7- ST with Thiram 2.5
g/kg seed + 3 spray of Quintal @ 0.2%; Ts- ST with Thiram 2.5 g/kg seed + 3 spray of Nativo @ 0.05%; To- ST with Thiram 2.5
g/kg seed + 3 spray of Propiconazole @ 0.1%; Tio- ST with Thiram 2.5 g/kg seed + 3 spray of Difenoconazole @ 0.1%; Tui- ST
with Thiram 2.5 g/kg seed + 3 spray of Propineb @ 0.2%; Ti2- ST with Thiram 2.5 g/kg seed + 3 spray of Folicur @ 0.2% and
Ti3- Untreated (Check)

Table 2: Economics of bioagent and fungicides for the management of Alternaria blight of mustard during 2017-18 and 2018-19

Additional yield over Additional income Cost of protection Net income Cost Benefit Ratio Mean
Treatments control (Kg/ha) (Rs./ha) (Rs./ha) (Rs./ha) (Rs./ha) Cost Benefit

2017-18 2018-19 2017-18 | 2018-19 | 2017-18 | 2018-19 |2017-18|2018-19 | 2017-18 | 2018-19 Ratio
T1 388.88 377.78 16332.96 | 15866.76 | 9548.40 | 9548.40 |6784.56|6318.36| 1:0.71 | 1:0.66 1:1.68
T, 644.44 644.45 27066.48 | 27066.90 | 11618.40 | 11618.40 |15448.08| 15448.5| 1:1.32 | 1:1.32 1:2.32
Ts 533.33 522.22 22399.86 | 21933.24 | 6548.40 | 6548.40 [15851.46|15384.84| 1:2.42 | 1:2.34 1:3.38
T4 455.55 444.45 19133.10 | 18666.90 | 12518.40 | 12518.40 | 6614.07 | 61485 | 1:0.52 | 1:0.49 1:1.50
Ts 300.00 300.00 12600.00 | 12600.00 | 7118.40 | 7118.40 |5481.06| 5481.6 | 1:0.77 | 1.0.77 1:.1.77
Ts 577.77 577.78 24266.34 | 24266.76 | 14318.40 | 14318.40 | 9947.9419948.36 | 1:0.69 | 1:0.69 1:1.69
T7 400.00 400.00 16800.00 | 16800.00 | 9538.61 | 9538.61 |7261.39|7261.39| 1:0.76 | 1:0.76 1:1.76
Ts 688.88 688.89 28932.96 | 28933.38 | 11608.61 | 11608.61 |17324.35|17324.77| 1:1.49 | 1:1.49 1:2.48
To 566.66 555.56 23799.72 | 23333.52 | 6538.61 | 6538.61 |17261.11|16794.91| 1:2.63 | 1:2.56 1:3.60
T 477.77 477.78 20066.34 | 20066.76 | 12508.61 | 12508.61 | 7557.73 | 7558.15| 1:0.60 | 1:0.60 1:1.60
Tu 344.44 344.45 14466.48 | 14466.90 | 7108.61 | 7108.61 |7357.87|7358.29| 1:1.03 | 1:1.03 1:2.03
Tiw2 611.11 611.11 25666.62 | 25666.62 | 14308.61 | 14308.61 |11358.01|11358.01| 1:0.79 | 1:0.79 1:1.79
Tis - -

Note- Mustard price — Rs 4200/q, Labour charge — Rs 174/day, Sprayer charge — Rs 20/day, Nativo — Rs 7000/Kg, Antracol-top —
Rs 1000/Kg, Tilt — Rs 1810/lit, Folicur — Rs 2200/lit, Score — Rs 3800/lit, Quintal — Rs 1405/Kg, Thiram — Rs 450/Kg and P.
fluorescence — Rs 480/kg.

References Farmers Welfare Directorate of Economics and Statistics.
1. Anonymous. Agricultural Statistics at a Glance 2018, 2018, 110-112.
Government of India Ministry of Agriculture & Farmers 2. Anonymous, All India Coordinated Research Project on

Welfare Department of Agriculture, Cooperation & Rapeseed-Mustard — Proceedings 26" Annual Group

~ 1123~


http://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com

Meeting. ICAR- Directorate of Rapeseed-Mustard
Research, Sewar, Bharatpur, Rajasthan, 2018a.

3. Jung DS, Na YJ, Ryu KH. Phyolgenic analysis of
Alternariabrassicicolaproducing bioactive metabolites. J.
Microbiol., 2002; 40:289-294.

4. Kaushik CD, Saharan GS, Kaushik JC. Magnitude of
losses in yield and management of Alternaria blight in
rapessed-mustard. Indian Phytopath. 1984; 37(2):398.

5. Kolte SJ. Disease of Annual Edible Oilseed Crops.
Volume Il Rapeseed- Mustard and Sesame Disease.
C.R.C. Press. Inc. Boca. Raton, Florida, 1985, 135.

6. Kumar H, Singh HK, Singh RK, Mishra P. Yield loss
assessment due to Alternaria blight in Indian mustard
[Brassica juncea(L.) Czern&Coss.]. International J.
Agril. Statil. Sci., 2014; 10(1):299-302.

7. Kumar S, Singh RB, Singh RN. Fungicides and
genotypes for the management of foliar diseases of
rapeseed-mustard. Proc. Nat. Aca. Sci. India, Sect. B.
2009; 79(11):189-193.

8. Prasad R, Lallu. Management of Alternaria blight of
mustard with combination of chemicals and botanicals.
Ann. PI. Protec. Sci., 2006; 14(2):400-403.

9. Prasad R, Saxena D, Chandra S. Yield losses by
Alternaria blight in promising genotypes of Indian
mustard. Indian Phytopathol. 2003; 56(2):205-206.

10. Priyanka BS, Singh HK, Yadav SK, Patel DB, Saini R,
Yadav GK. Studies on development of Alternaria blight
on rapeseed-mustard and spray schedule of fungicides for
its management. Int. J. Curr. Microbiol. App. Sci., 2020;
9(2):1372-1386.

11. Saharan GS. Management of rapeseed and mustard
diseases, Advances in Oilseed Research Vol. |. Rapeseed
mustard (Eds. Kumar, D. and Rai, M.) pp 151-188.
Scientific Publishers, 15 A, New Pali Road, Jodhpur,
India, 1992, 400.

12. Singh HK, Singh RB, Maurya KN. Management of major
fungal foliar diseases of rapeseed-mustard. Res. Crops,
2015; 16(1):182-188.

13. Singh HK, Singh RB, Singh M, Singh R. Diseases of
rapeseed and mustard and their management. (Diseases
of Oilseed Crops and Their Management Edited by
Singh, H.K., Singh, R.B., Singh Published by Daya
Publishing House-A Division of Astral International Pvt.
Ltd., 4736/23, Ansari Road, Darya Ganj, New Delhi.
ISBN 978-93-5124-987-0 (HB) 2019, 137-212.

14. Singh HK, Srivastava S, Singh RB, Singh AK.
Management of Alternaria blight of rapeseed-mustard. J.
PI. Dis. Sci., 2013;8(2):131-136.

15. Singh HK, Yadav JK, Maurya MK, Singh SK.
Management of Alternaria blight of mustard through
genotypes, fungicides, bioagents and botanical in
rapeseed-mustard. Int. J. Curr. Microbiol. App. Sci.,
2018; 7(2):2463-2469.

16. Singh RB, Singh RN. Status and management of foliar
diseases of timely sown mustard in mid-eastern India. PI.
Dis. Res. 2005; 20(1):18-24

~ 1124~


http://www.phytojournal.com/

