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Introduction 
 

Sunflower (Helianthus annuus L.) is one of 

the popularly grown oilseeds crop, for edible 

oil. The crop is prone to be attacked by a 

variety of seed and soil borne fungal 

pathogens as well as other pathogens.  

 

Under field conditions and during storage, 

sunflower seeds are infected by several 

pathogenic and saprophytic fungi 

(externally, internally or both), which may 

lead to accountable quantitative as well as 

qualitative losses (Gosal et al., 1988).  

 

Some of the major seed borne pathogenic 

fungi in sunflower are: Alternaria alternata,  

 

 

 

 

 

 

A. helianthi, Plasmopara halstedii, 

Macrophomina phaseolina, Botrytis cinerea, 

Rhizoctonia solani, Sclerotinia sclerotium, 

Fusarium oxysporum, Aspergillus niger, A. 

flavus etc., (Mathur and Manandhar, 2003; 

Sangawan et al., 2005; Afzal et al., 2010).  

 

Therefore, present study was planned and 

conducted to assess the efficacy of seed 

dressing fungicides against major seed borne 

pathogenic fungi of sunflower, at the 

Department of Plant Pathology, College of 

Agriculture, Latur (Maharashtra), during 

2016-17. 
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Sunflower (Helianthus annuus L.) crop is attacked by a variety of seed and soil borne 

fungal pathogens as well as other pathogens, under field conditions as well as during 

storage, causing economical losses. Therefore, present in vitro study was planned in CRD 

with 10 treatments replicated, to assess the efficacy of seed dressing fungicides against 

major seed borne pathogenic fungi of sunflower, at the Department of Plant Pathology, 

College of Agriculture, Latur (Maharashtra), during 2016-17. Results revealed that all of 

the nine seed dressing fungicides tested exhibited significant mycelial growth inhibition of 

two major seed borne fungi viz., Alternaria alternata and Fusarium oxysporum of 

sunflower. However, the fungicides viz., thiophanate methyl 70% WP (@ 0.1%), benomyl 

50% WP (@ 0.2%), carbendazim 50% WP (@ 0.1 %), thiram 75% WP (@ 0.2%), 

mancozeb 75% WP (@ 0.25%), carbendazim 25% + mancozeb 50% (@ 0.25%) and 

carboxin 37.5% + thiram 37.5% (@ 0.25%) resulted with 100 per cent mycelial growth 

inhibition of both test pathogens. Rest of the fungicides also were found effective. 
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Materials and Methods 
 

Isolation and pathogenicity of seed borne 

fungi  

 

Previous season stored seeds of sunflower 

Hyb. LSFH-171 and Var. Morden were 

collected from Oilseeds Research Station, 

Latur. These seeds were plated aseptically 

onto autoclaved and cooled Potato Dextrose 

Agar medium, in separate sterile glass petri 

plates and incubated at room temperature. 

After a week of incubation, various fungal 

colonies developed on PDA plates were 

observed under stereomicroscope, 

distinguished on the basis of colony colour 

and growth habit, further re-isolated on fresh 

PDA plates and incubated at room 

temperature. Based on morpho-cultural 

characteristics and microscopic 

observations, the most predominant fungi 

identified were Alternaria alternata and 

Fusarium oxysporum. The pathogenicity of 

both fungi was proved by seed inoculation 

and standard blotter paper techniques, by 

using the surface sterilized (2% Sodium 

hypochlorite solution) seeds of sunflower 

Hyb. LSFH-171 and Var. Morden. 

 

In vitro evaluation of seed dressing 

fungicides 

 

Efficacy of nine seed dressing fungicides 

was evaluated at their recommended 

dosages against Alternaria alternata and 

Fusarium oxysporum, by applying Poisoned 

food technique (Nene and Thapliyal, 1993) 

and using Potato Dextrose Agar (PDA) as 

basal culture medium. Two separate 

experiments, one each for A. alternata and 

F. oxysporum were planned in Completely 

Randomized Design (CRD), with ten 

treatments replicated thrice. Observations on 

radial mycelial growth/colony diameter were 

recorded at 24 hrs interval and continued till 

the untreated control plates were fully 

covered with mycelial growth of the test 

fungus. Per cent mycelial growth inhibition 

of A. alternata and F. oxysporum, over 

untreated control was calculated by applying 

following formula (Vincent, 1927). 

 

C – T 

Per cent inhibition = --------------- X 100 

C 
 

Where, 

 

C = growth of the test fungus in untreated 

control plate 

 

T = growth of the test fungus in treated plate 

 

The data obtained was statistically analyzed 

(Panse and Sukhatme, 1978). 

 

Results and Discussion 

 

The results (Table 1, PLATE 1A & B, Fig. 

1) obtained on per cent mycelial growth 

inhibition of A. alternata and F. oxysporum 

revealed that all of the nine seed dressing 

fungicide tested found effective and resulted 

with significant mycelial growth inhibition, 

over untrated control, of both the test 

pathogens. However, the fungicides viz., 

thiophanate methyl 70% WP (@ 0.1%), 

benomyl 50% WP (@ 0.2%), carbendazim 

50% WP (@ 0.1 %), thiram 75% WP (@ 

0.2%), mancozeb 75% WP (@ 0.25%), 

carbendazim 25% + mancozeb 50% (@ 

0.25%) and carboxin 37.5% + thiram 37.5% 

(@ 0.25%) resulted with 

100 per cent inhibition of both test 

pathogens. These fungicides were followed 

by Mancozeb 75% WP (@ 0.25%), which 

caused cent per cent mycelial growth 

inhibition in A. alternata and 35 % 

inhibition in F. oxysporum, Carboxin 

75%WP (@ 0.25%) and captan 75% WP (@ 

0.3%) caused mycelial growth inhibition of 

69.60% and 66.50 % in A. alternata and 

69.20 % and 60.00 % in F. oxysporum, 

respectively. 
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Table.1 In vitro efficacy of various fungicides against A. alternata and F. oxysporum associated 

with sunflower seeds 

 
Tr. 

No. 

Treatments Conc. Inhibition* (%) 

A. alternata F. oxysporum 

T1 Benomyl 50%WP  0.2% 100  

(90.00) 

100 

 (90.00) 

T2 Thiophanate methyl 70%WP  0.1% 100 

 (90.00) 

100 

 (90.00) 

T3 Carboxin 75%WP 0.25% 69.60  

(56.54) 

69.20 

 (56.29) 

T4 Carbendazim 50%WP  0.1% 100 

 (90.00) 

100 

 (90.00) 

T5 Thiram 75%WP  0.2 % 100 

 (90.00) 

100 

 (90.00) 

T6 Captan 75%WP  0.3% 66.50 

 (54.63) 

60.00  

(50.77) 

T7 Mancozeb 75%WP  0.25% 100 

 (90.00) 

35.00  

(36.27) 

T8 Carbendazim 25% + Mancozeb 

50% (75%WP)  

0.25% 100 

 (90.00) 

100 

 (90.00) 

T9 Carboxin 37.5% + Thiram 37.5% 

(75%WP)  

0.25% 100 

 (90.00) 

100 

 (90.00) 

T10 Control (Untreared) - 00.00  

(00) 

00.00 

 (00) 

SE± - 0.44 1.30 

CD (P=0.01%) - 1.31 3.74 

*: Mean of three replications. Figures in parentheses are Arcsine values 

 

Plate.1 In vitro evaluation of various fungicides against Alternaria alternata (A) and  

Fusarium oxysporum (B) 
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Fig.1 In vitro efficacy of various fungicides against A. alternate and F. oxysporum associated 

with sunflower seeds 

 

0
10
20
30
40
50
60
70
80
90

100
Benomyl 50%WP

Thiophanate
methyl 70%WP

Carboxin 75%WP

Carbendazim
50%WP

Thiram 75%WP

Captan 75%WP

Mancozeb 75%WP

Carbendazim 25%
+ Mancozeb50%

75%WP

Carboxin 37.5% +
Thiram 37.5%

75%WP

Control
(Untreared)

A.alternata

F. oxysporum

 



Int.J.Curr.Microbiol.App.Sci (2018) Special Issue-6: 2521-2526 

2525 

 

Thus, except the fungicides carboxin 75% 

WP and captan 75% WP at their 

recommended dosage, rest of the seven seed 

dressing fungicides tested were found highly 

effective against A. alternata and F. 

oxysporum, except Mancozeb 75% WP, 

which was found ineffective in F. 

oxysporum. 

 

The seed dressing fungicides viz., 

thiophanate methyl 70% WP, benomyl 50%, 

carbendazim 50% WP, thiram 75% WP, 

mancozeb 75% WP, carbendazim 25% + 

mancozeb 50% and carboxin 37.5% + 

thiram 37.5%, carboxin 75% WP, captan 

75% WP etc., at their recommend dosages 

as well as at various concentrations were 

reported as most effective against many seed 

and / or soilborne pathogenic fungi, earlier 

by several workers (Singh et al., 2003; 

Mathivana and Prabhabathy, 2007; Mesta et 

al., 2009; Murumkar et al., 2009; Bavaji et 

al., 2012; Sahar et al., 2013; Kumari et al., 

2014; Somu et al., 2014; Patil et al., 2015; 

Thejakumar and Devappa, 2016; Jakatimath 

et al., 2017). 

 

Mathivanan and Prabhavathy (2007) 

reported cent per cent mycelial growth 

inhibition of A. helianthi with the combi - 

fungicide carbendazim 12% + mancozeb 

63%. Kumari et al., (2014) reported that 

combi - fungicide carbendazim 12% + 

mancozeb 63% (@ 0.3%) resulted with 

significantly highest mycelial growth 

inhibition (97.44%) of Fusarium oxysporum 

f. sp. cubense causing banana wilt. 

Thejakumar and Devappa (2016) reported 

cent per cent mycelial growth inhibition of 

A. alternata with carbendazim 12% + 

mancozeb 63%. (@ 2000 ppm). Jakatimath 

et al., (2017) reported the fungicides 

difenconazole 25% EC and tebuconazole 

26% EC (each @ 0.2%) resulted with cent 

per cent mycelial growth inhibition of A. 

alternata, causing fruit rot of brinjal. 

Thus, two major pathogenic seed borne 

fungi viz., Alternaria alternata and 

Fusarium oxysporum of sunflower can be 

managed efficiently with the seed dressing 

fungicides viz., thiophanate methyl 70% 

WP, benomyl 50%, carbendazim 50% WP, 

thiram 75% WP, mancozeb 75% WP, 

carbendazim 25% + mancozeb 50% and 

carboxin 37.5% + thiram 37.5%, carboxin 

75% WP, captan 75% WP etc. 
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