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Garlic (Allium sativum

crop produced on large scale throughout the world. In India garlic is most important 

commercial crop cultivated in various regions. There are number of fungal pathogens that 

attack on garlic crop throughout their developme

important fungal pathogen which causes Bulb Rot of garlic.

born fungal pathogen and it is attack on several crops and caused diseases. In the present 

study tested in vitro potential of three d

and Benomyl was evaluated against 

Carbendazim shows more effective inhibitory effect on 

Mancozeb and Benomyl. 
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Introduction: 

 Garlic (Allium sativum 

grown for its edible bulbs and leaves. 

medicinal crop produced on large scal

agent, food and medicine. Garlic is the second most widely cultivated vegetable next to 

the onion. Garlic (Allium sativum 

been used as a food, spice 

widely researched medicinal plant (Milner 1996). In traditional the Ayurveda, Islamic 

medicine, folklore medicine and Chinese medicine system, several herbs and spices 

including garlic are describe

thrombotic and hypolipidemic (Makheja 1990 and Moyers 1996).
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Abstract 

Allium sativum L.)  is a most important vegetable, spice and medicinal 

crop produced on large scale throughout the world. In India garlic is most important 

commercial crop cultivated in various regions. There are number of fungal pathogens that 

attack on garlic crop throughout their development. The Fusarium oxysporum 

important fungal pathogen which causes Bulb Rot of garlic. Fusarium oxysporum

born fungal pathogen and it is attack on several crops and caused diseases. In the present 

potential of three different fungicides i.e., Carbendazim, Mancozeb 

and Benomyl was evaluated against Fusarium oxysporum. Out of these three fungicides 

Carbendazim shows more effective inhibitory effect on Fusarium oxysporum

Garlic, Fusarium oxysporum, Fungicides, Inhibition.

Allium sativum L.)  Is an herbaceous plant belonging to family 

grown for its edible bulbs and leaves. It is a most important vegetable, spice and 

medicinal crop produced on large scale throughout the world. It is used as a flavoring 

agent, food and medicine. Garlic is the second most widely cultivated vegetable next to 

Allium sativum L.) is among the oldest of all cultivated plants. It has 

been used as a food, spice and folklore medicine for over 4000 years, and is the most 

widely researched medicinal plant (Milner 1996). In traditional the Ayurveda, Islamic 

medicine, folklore medicine and Chinese medicine system, several herbs and spices 

including garlic are described to possess medicinal properties e.g. antihypertensive, anti

thrombotic and hypolipidemic (Makheja 1990 and Moyers 1996). 
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 Garlic is most important vegetable and spice crop all over the world. And it 

attacks by several pathogens. Many soil borne fungi pla

diseases such as bulb rot, root wilt, damping

is affected by various diseases caused by different types of microorganisms of which 

fungi are the most important pathogens. 

storage rots of garlic such as 

sclerotigenum, Fusarium spp. (Susan B. Jepson 2008). 

Penicillium spp, Botrytis 

postharvest pathogens of garlic may be carried in seed cloves (Sumner 1995).

oxysporum, Aspergillus flavus, Aspergillus niger, Penicillium corymbiferum, 

Macrophomina Phaseolina, Rhizopus stolonifer, Bot

specially found on garlic bulbs from storage (Ghangaonkar 2013). 

Fusarium solani, Macrophomina phaseolina 

1977). Fusarium oxysporum

under favorable condition (Seema and Devaki, 2010). The management of this disease is 

difficult owing to long saprophytic survival ability of pathogen in soil (Dey 2005). 

Reduction or elimination of soil borne inoculums is t

overcome the problem and this may be achieved through use of effective fungal 

antagonists. Fusarium sp. is an increasing problem for all kinds of onion

addition to garlic (Dugan et al., 2007; Ravi and Prasand, 20

carried out to compare the efficacy of various fungicides against 

bulb rot causing pathogen of garlic.

Material and Methods: 

Isolation of Pathogen 

 Infected garlic bulb were brought into the laboratory and cu

sterilized blade. Then surface sterilized with 0.1% mercuric chloride for 30 seconds. The 

pieces washed with sterilized distilled water thrice. The pieces were transferred to solid 

potato dextrose agar medium (PDA) by sterile forceps

Pathogens were identified and isolated as 

maintained on PDA slants for further study. 
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Garlic is most important vegetable and spice crop all over the world. And it 

attacks by several pathogens. Many soil borne fungi play a major role in causing several

diseases such as bulb rot, root wilt, damping-off, root rot, collar rot, crown rot etc. 

affected by various diseases caused by different types of microorganisms of which 

fungi are the most important pathogens. Various fungi were reported to be associated with 

storage rots of garlic such as Alternaria alternarta, Aspergillus repens Aspergillus 

spp. (Susan B. Jepson 2008). Garlic bulbs are susceptible to

Penicillium spp, Botrytis rots and Fusarium particularly if bulbs are damaged. The 

postharvest pathogens of garlic may be carried in seed cloves (Sumner 1995).

oxysporum, Aspergillus flavus, Aspergillus niger, Penicillium corymbiferum, 

Macrophomina Phaseolina, Rhizopus stolonifer, Botrytis alli, Chaetomium globosum 

specially found on garlic bulbs from storage (Ghangaonkar 2013). Fusarium oxysporum

Macrophomina phaseolina reported on stored garlic

Fusarium oxysporum is essentially soil borne pathogen which makes heavy losses 

under favorable condition (Seema and Devaki, 2010). The management of this disease is 

difficult owing to long saprophytic survival ability of pathogen in soil (Dey 2005). 

Reduction or elimination of soil borne inoculums is the only effective solution to 

overcome the problem and this may be achieved through use of effective fungal 

sp. is an increasing problem for all kinds of onion

addition to garlic (Dugan et al., 2007; Ravi and Prasand, 2012). The present study was 

carried out to compare the efficacy of various fungicides against Fusarium oxysporum

bulb rot causing pathogen of garlic. 

Infected garlic bulb were brought into the laboratory and cut into small pieces by 

sterilized blade. Then surface sterilized with 0.1% mercuric chloride for 30 seconds. The 

pieces washed with sterilized distilled water thrice. The pieces were transferred to solid 

potato dextrose agar medium (PDA) by sterile forceps. Inoculated plates kept at 27±2

Pathogens were identified and isolated as Fusarium oxysporum.

maintained on PDA slants for further study.  
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Efficacy of fungicide against

 The fungicides namely Carbendazim, Mancozeb and 

different concentrations for their efficacy against 

technique in vitro (Nene and Thapliyal, 1993).  The required quantity of each fungicide 

was added aseptically in sterilized melted Potato dextr

flask and shaken well to make homogeneous. 20 ml melted poisoned PDA as poured 

aseptically to each sterilized 9 cm diameter petri plates and allow to solidify. Then the 

disc of 6 mm diameter mycelium of test fungi cut by st

edge of 7 days old culture of targeted pathogens were placed at the center of each plates. 

Media without fungicide served as control. Three replicates of each plate were maintained 

and incubated at 28± 10 C for 7 days. The

compared with control. The percentage of growth inhibition was calculated by using the 

following formula described by (Vincent 1947).

                                  I = C –

Where,  I = Percent inhi

C = Colony diameter in the control

   T = Colony diameter in treated petriplates

 

1) In-vitro effect of different concentrations of 

Fusarium oxysporum

Fungicides 

Carbendazim 

Mancozeb 

Benomyl 

Mean 

Values shows are the mean of 3 replicates
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Efficacy of fungicide against Fusarium oxysporum 

The fungicides namely Carbendazim, Mancozeb and Benomyl were assessed at 

different concentrations for their efficacy against Fusarium oxysporum

technique in vitro (Nene and Thapliyal, 1993).  The required quantity of each fungicide 

was added aseptically in sterilized melted Potato dextrose agar (PDA) medium in conical 

flask and shaken well to make homogeneous. 20 ml melted poisoned PDA as poured 

aseptically to each sterilized 9 cm diameter petri plates and allow to solidify. Then the 

disc of 6 mm diameter mycelium of test fungi cut by sterile cork borer from the growing 

edge of 7 days old culture of targeted pathogens were placed at the center of each plates. 

Media without fungicide served as control. Three replicates of each plate were maintained 

C for 7 days. The radial growth of test fungi measured and 

compared with control. The percentage of growth inhibition was calculated by using the 

following formula described by (Vincent 1947). 

– T / C X 100 

I = Percent inhibition 

C = Colony diameter in the control 

T = Colony diameter in treated petriplates 

effect of different concentrations of fungicides on mycelial growth of 

Fusarium oxysporum. 
Percent inhibition of mycelial  growth

Concentrations (%) 

0.10 0.15 0.20 

95.3 96.8 99.5 

88.1 90.3 92 

85.3 87.4 89.9 

89.56 91.5 93.8 

Values shows are the mean of 3 replicates 
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Benomyl were assessed at 

Fusarium oxysporum by poisoned food 

technique in vitro (Nene and Thapliyal, 1993).  The required quantity of each fungicide 

ose agar (PDA) medium in conical 

flask and shaken well to make homogeneous. 20 ml melted poisoned PDA as poured 

aseptically to each sterilized 9 cm diameter petri plates and allow to solidify. Then the 

erile cork borer from the growing 

edge of 7 days old culture of targeted pathogens were placed at the center of each plates. 

Media without fungicide served as control. Three replicates of each plate were maintained 

radial growth of test fungi measured and 

compared with control. The percentage of growth inhibition was calculated by using the 

   

fungicides on mycelial growth of 

Percent inhibition of mycelial  growth 

Mean 
 

 97.2 

90.13 

 87.53 
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Result and Conclusion: 

 These fungicides were prepared a different con

0.20 % the observation was mentioned in the table, which indicates radial growth of 

pathogen and inhibition percentage of pathogen with various concentrations.

 The observation shows the fungicide inhibit the growth of pa

vitro. In the present study Carbendazim 

Fusarium oxysporum followed by Mancozeb (90.13% inhibition)

inhibition). The result indicates that Carbendazim was effective fungicide 

controlling Fusarium oxysporum. 

was very effective against Fusarium oxysporum

 Many workers have documented the efficacy of fungicides against fungal 

pathogen. Sumitha and Gaikwad (1995) re

completely inhibited by Bavistin (Carbendazim), Topsin M

Thiram (Tetramethylthiuram disulfide) at 0.18%, Captan at 0.15%, Zineb (Diathane Z

at 0.3%. Allen et al. (2004) revealed tha

fungal growth of F. solani, F. oxysporum and F. proliferatum. Carbendazim  and 

Prochloraz are the most effective fungicides in inhibiting mycelial growth of F. 

oxysporum f. sp. lycopersici (Song et al. 2004
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These fungicides were prepared a different concentration viz. 0.10 %, 0.15 % and 

0.20 % the observation was mentioned in the table, which indicates radial growth of 

pathogen and inhibition percentage of pathogen with various concentrations.

The observation shows the fungicide inhibit the growth of pa

. In the present study Carbendazim (97.2%) showed maximum inhibition against 

followed by Mancozeb (90.13% inhibition) and 

inhibition). The result indicates that Carbendazim was effective fungicide 

Fusarium oxysporum. Among the different concentrations tested 0.20 percent 

Fusarium oxysporum 

Many workers have documented the efficacy of fungicides against fungal 

pathogen. Sumitha and Gaikwad (1995) reported that linear growth of pathogens was 
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