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Abstract

The stripe disease caused by Drechslera graminea (Telomorph- Pyrenophora graminea) is most
devastating barley disease which constantly increasing in all major barley growing countries and causing
mild to severe damage. The present experiment was carried out to evaluate the chemical as well as
biological seed dressers to find out the most effective seed dresser to manage the stripe disease of barley.
Among the chemical seed dressers tebuconazole 2% Ds @ 0.2% was found best with minimum disease
incidence (7.42%) and maximum grain (55.01q) as well as fodder (65.67q) yield. It was closely followed
by seed treatment with combination of carboxin + thiram (1:1)75%WP @ 0.2 per cent (10.37,52.66 &
62.65) and lower dose of tebuconazole 2% Ds @ 0.1% (11.53,51.29 &61.59 ) with per cent disease
incidence, grain & fodder yield respectively. The bio-agents were found less effective as compared to
chemicals, however, Trichoderma viride and T. harzianum proved good in efficacy as compared to other
bio-agents.The cost benefit ratio was also recorded maximum in the best treatment tebuconazole 2% Ds
@ 0.2% (1:2.63) followed by carboxin + thiram (1:1)75%WP @ 0.2 per cent (1: 2.53).

Keywords: Drechslera graminea, Pyrenophora graminea, tebuconazole, Trichoderma viride, disease
incidence

1. Introduction

Barley (Hordeum vulgare L.) is fourth largest cereal crop in the world with a share of 7% of
the global cereal production (Pal et al., 2012) [l and it has capability to grow in marginal and
stress-affected environment and is a source of malt and other products (Devlash et al., 2015)
B, In India, barley is cultivated on about 6.7 lakh ha area with the production of 1.75 million
tons in 2016-2017 (www.agricoop. gov. in). In Rajasthan, it covers 2.8 lakh ha area with the
production of 9.0 lakh tons in 2016-17 (www.agriculture.rajasthhan.gov.in). Barley is subject
to various fungal, bacterial, viral and noninfectious diseases. Among the barley diseases, the
stripe disease caused by Drechslera graminea (Telomorph- Pyrenophora graminea) is most
devastating disease in the world (Benbelkacem et al., 2000) [?. The disease is seed borne in
nature and pathogen survives exclusively as mycelium on pericarp or hull and easily
transported through infected seed from infested area to healthy crop growing area
(Platenkamp, 1976) 28, Yaduman et al. (2013) [ reported barley leaf stripe disease caused
more loss as 70 to 72% under epiphytotic conditions. In India, the disease was first time
reported by Butler in 1918 and Mathur and Bhatnagar (1991) [*4l reported up to 31.9 per cent
loss occurred due to barley stripe. But in recent years, the disease incidence of stripe disease is
gradually increasing in all major growing areas in world as well as in India due to intensive
use of susceptible cultivars, favourable environmental conditions, unawareness of farmers
from the spread of disease. Therefore, the present investigation was formulated to know the
best management strategy for disease management through fungicides and bio-control agents
either alone or with combinations.

2. Material and methods

The field experiments were conducted during consecutive two rabi seasons (2016-17 and
2017-18) at Rajasthan Agricultural Research Institute, Durgapura. Sowing was done by using
susceptible variety RD 2035 in 3x2m plot with three replications. The seven chemical seed
dressers viz. Thiram, Captan, Carbendazim, Tebuconazole, Propiconazole, Mancozeb and
Carboxin 37.5% + thiram 37.5% (Vitavax power) and four bio-control agents viz. Trichoderma
harzianum, Trichoderma viride, Pseudomonas fluorescens and Bacillus subtilis were tested
against this disease.
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The data on disease incidence were recorded at the maturity
of crop. Total number of healthy and diseases plants were
counted individually and per cent disease incidence was
calculated. The grain and fodder yield were recorded after
harvest.

The disease is seed and soil borne in nature. Therefore,
inoculum was applied through seed and soil to getting
maximum disease pressure. Seeds were surface sterilized with
sodium hypochlorite (1.0%) and washed thoroughly before
inoculation. The seeds were soaked in water and left
overnight. These soaked seeds were inoculated by plunging in

an active mycelial suspension of the highly virulent isolate
Dg-03. Soil inoculation was done by adding mass inoculum
@ 1g/10 g soil and applied in furrow after thoroughly mixing,
at the time of sowing. The benefit: cost ratio (B: C ratio) was
calculated by using existing price of inputs and outputs on the
basis of minimum support price (MSP).

Gross returns ( ?Imd)
Cost of cultivation (< ha—1)

Benefit: cost ration =

List of fungicides and bio-control agents for seed treatment

Fungicides

Concentration

Carboxin+thiram

0.1%, 0.2%

Carbendazim

0.1%, 0.2%

Tebuconazole

0.1%, 0.2%

Mancozeb

0.2%, 0.3%

Thiram

0.2%, 0.3%

Captan

0.2%, 0.3%

Trichoderma harzianum

0.5%

Trichoderma viride

0.5%

Pseudomonas fluorescens

0.5%

Bacillus subtilis

0.5%

3. Result and discussion

The two years pooled data depicted in table-1 revealed that all
the seed dressers were found significantly superior over the
control. However, the seed treatment with tebuconazole
2%DS @ 0.2% was found best with minimum percent disease
incidence (7.42) and it was closely followed by carboxin +
thiram (1:1) 75% WP @ 0.2% with 10.37 per cent disease
incidence. These treatments were at par in efficacy and these
were followed by seed treatment with lower dose of
tebuconazole 2%DS & carboxin + thiram (1:1) 75% WP,
mancozeb 75% WP @ 0.3% and thiram @0.3% with 11.53,
15.78, 17.33 and 17.48 per cent disease incidence
respectively. The bio-agents were found less effective as
compared to chemical seed dressers, however, Trichoderma
viride (33.41PDI) and T. harzianum (36.9PDI) showed good

efficacy as compared to other bio-agents tested against this
disease.

3.1 Yield: The maximum grain and fodder yield was also
obtained in seed treatment with tebuconazole 2%DS @ 0.2%
(55.01& 65.67q) followed by carboxin + thiram (1:1) 75%
WP @ 0.2% (52.66&62.55 q) & tebuconazole 2%DS @ 0.1%
(51.29&61.59q). These treatments were at par in performance
of both grain as well as fodder yield.

3.2 Cost Benefit ratio: The cost benefit ratio was highest in
case of tebuconazole 2%DS @ 0.2% (1:2.63) followed by
carboxin + thiram (1:1) 75% WP @ 0.2% (1:2.53) and in
lower dose of tebuconazole 2%DS (1:2.47).

Table 1: Effect of seed treatment on stripe disease of barley during 2016-17 and 2017-18 (Two year pooled data)

Treatments PDI (%0) Yield g/ha Fodder yield g/ha C : B Ratio
TiCarboxin+thiram (V.P) 0.1% *15.78 **(23.41) 47.81 54.23 1:2.30
T2 Carboxin+thiram (V.P) 0.2% 10.37 (18.79) 52.66 62.65 1:2.53

Tz Thiram 0.2% 20.69 (27.06) 45.69 52.59 1:2.21
T4Thiram 0.3% 17.48 (24.71) 46.03 55.64 1:2.22
TsMancozeb 0.2% 22.60 (28.39) 40.75 49.13 1:1.97
TeMancozeb 0.3% 17.33 (24.60) 47.25 55.31 1:2.28
T7Carbendazium 0.1% 28.16 (32.05) 36.65 43.95 1:1.77
TeCarbendazium 0.2% 26.47 (30.96) 37.87 45.10 1:1.82
ToTebuconazole 0.1% 11.53 (19.85) 51.29 61.59 1:247
TioTebuconazole 0.2% 7.42 (15.81) 55.01 65.67 1:2.63
TuCaptan 0.2% 24.69 (29.79) 40.20 48.42 1:1.94
T12Captan 0.3% 20.91 (27.21) 44.09 52.06 1:2.12
TasTrichoderma viride 33.41 (35.31) 31.21 37.31 1:1.50
T1sTrichoderma harzianum 36.90 (37.41) 29.37 35.10 1:141
TisPseudomonas fluorescens 44.53 (41.86) 25.81 30.71 1:1.24
TisBacillus subtilis 47.01 (43.29) 24.53 28.58 1:1.18
Ti7Control 51.96 (46.12) 20.18 25.81 1:0.99

SEm + 1.09 1.76 1.89

CD at 5% 3.15 5.08 5.46

(OAV) 7.37 7.68 6.91
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Fig 1: Effect of seed treatment on stripe disease of barley (Pooled)

4, References

1.

10.

11.

Adam MIE, Arabi I, Idris, Al-Shehadah E. Effect of
several Rhizobacteria strains on barley resistance against
Pyrenophora graminea under field conditions Hellenic.
Plant Protection Journal. 2017; 10:35-45.

Benbelkacem A, Boubekeur R, Boulif M. Barley vyield
loss caused by barley stripe disease (Pyrenophora
graminea) in Algeria. Al Awamia. 2000; 101:53-65.
Butler EJ. Fungi and disease in plants. Thacker Spik and
Co. Calcutta. VI. 1918, 547.

Debasis P, Kaiser SAKM. Evaluation of some fungicides
against Drechslera maydis Nisikado race 'O' causing
Maydis leaf blight of maize. Journal of Interacademicia.
2003; 7:232-235.

Devlash Rakesh, Naval Kishore, Guru Dev Singh.
Management of stripe rust of barley (Hordeum vulgare
L.) using fungicides. Journal of Applied and Natural
Science. 2015; 7(1):170-174.

Faccini N, Alberici R, Stanca AM, Delogu G. Treatment
of barley seeds: better yields and superior quality.
Informatore Agrario. 2000; 56:55-57.

Heweet PD, Yorinori JT, Sinclair JB, Mehta YR, Mohan
SK. Disease testing in a seed imporvement programme.
Eds., Fundacao Instituto Agronomico Do Parana-1APAR,
Londrina, Brazil, 1979, 72.

Hussien MM, Mostafa NA, EI-Shamy MM. Control of
barley leaf stripe, Drechslera graminea, by fungicidal
seed treatments. Agris. 2009, 1110-0346.

Jamshidi S, Abdi M, Faramarzi A. The effect of thermal
and chemical treatment on seed-born inoculum of
Pyrenophora graminea, the causal agent of barley strip
disease in greenhouse. Journal of New Agricultural
Science. 2005; 1:20-25.

Jegathambigai V, Wijeratham RSW, Wijesundera R. L.
C. Trichoderma as a seed treatment to control
Helminthosporium Leaf spot disease of Chrysalidocarpus
lutescens. World Journal of Agricultural Sciences. 2009;
5:720-728.

Jha MM, Kumar S, Hasan S. Efficacy of some fungicides
against maydis leaf blight of maize caused by

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

~ 1686 ~

Helminthosporium maydis in vitro. Annals of Biology.
2004; 20:181-183.

Kumar H, Ahmad S, Zacharia S, Kumar S, Ali A. Impact
of different fungicides combination against brown leaf
spot (Drechslera oryzae) of rice under the in vitro and in
vivo. Journal of Pharmacognosy and Phytochemistry.
2017; 6:341-344.

Mathur AK, Bhatnagar GC. Field evaluation of different
fungicides in controlling stripe disease of barley. Indian J
Agric. Sci. 1990; 60:564-565.

Mathur AK, Bhatnagar GC. Barley stripe: its prevalence
and yield loss in grain yield. J Mycol. PI. Pathol. 1991,
21:280-282.

Mostafa MM. Biocontrol of Drechslera teres: abiity of
antagonists to reduce conidia formation, coleoptile
infection and leaf infection in barley (Hordeum vulgare).
Cryptogamie Mycologie. 1993; 14:287-295.

Nasraoui B. Main Fungal Diseases of Cereals and
Legumes in Tunisia. Centre de Publication Universitaire.
2008, 186.

Pal D, Kumar S, Verma RPS. Pusa Losar (BHS 380) the
first dual-purpose barley variety for northern hills of
India. Indian Journal of Agricultural Sciences. 2012;
82:164-165.

Platenkamp R. Investigations on the Infection Pathway of
Drechslera graminea in Germinating Barley. Rev. Plant
Pathol. 1976; 56:319-320.

Srivastava KD, Samir B, Mandal S, Aggarwal R.
Biological control of spot blotch (Drechslera
sorokiniana) of wheat. Proceedings of Conference on
Integrated Plant Disease Management for Sustainable
Agriculture, Indian Phytopathological Society, New
Delhi, 2000, 1052-1053.

Trivedi M, Singh A. Eco-Friendly Management of Stripe
Disease of Barley (Hordeum wvulgare L.) by Plant
Extracts and Antagonistic Fungi. International Journal of
Development Research. 2016; 6:10765-10774.

Yadav SC, Gour HN. Management of leaf stripe disease
of barley caused by Drechslera graminea using



Journal of Pharmacognosy and Phytochemistry

fungicides, botanicals and bioagent. Journal of Mycology
and Plant Pathology. 2007; 37:457-459.

22. Yaduman Rao, Lal AA, Sobita Simon, Lakhveer Singh.
Managment of brown spot (Drechslera oryzae) of rice.
Ann. PI. Protec. Sci. 2013; 21:450-451.

~ 1687~



