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Abstract 

The experiment was conducted in the sick plot at Pulses Research Centre, BARI, Ishurdi, Pabna, Bangladesh during 2013-14 to find out the 

control measure of foot and root rot of lentil by seed treatment and its effect on yield. The test lentil variety was BARI Masur 1. Seven 

fungicides viz. Bavistin (0.2%), Tilt 250 EC (0.05%), Folicur EW 250 (0.1%), Indofil M 45 (0.2%), Ridomil gold (0.2%), Dithane M 45 (0.2%), 

and Vitavax 200 (0.2%), and one untreated control were used in this experiment. The lowest foot and root rot (20.65%), and the highest plant 

survival (79.35%) were obtained from Vitavax 200 (0.2%) followed by Bavistin (0.2%) and the highest foot and root rot (36.26%), and the 

lowest plant survival (63.74%) were obtained from control. The highest number of pods/plant, number of seeds/plant, weight of seeds/plant and 

yield (kg/ha) were recorded in Vitavax 200 (0.2%) which also followed by Bavistin (0.2%) and the lowest of these parameters were in untreated 

control. 
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1. INTRODUCTION 

Lentil (Lens culinaris) is the second major pulse crop of Bangladesh in respect of acreage and   production. Total production of 

lentil in Bangladesh is about 124,000 metric tons (BBS, 2011). It is a cheap source of protein for human beings and also for 

animals in country (Sattar et al., 1996). As the price of animal protein is increasing day by day, the protein storage in the diet 

system of the people in the country can be met up through improvement and increasing the production of lentil. Lentil has capacity 

of fixing atmospheric nitrogen. Lentil covers 40% of the production (Sattar et al., 1996). Lentil occupies a unique position in the 

world of agriculture. It is the oldest crop in the world as it has been grown since 8000 years ago. In Bangladesh pulses constitute an 

integral part of the daily diet as a direct source of protein for human beings (Sattar et al., 1996). It is cultivated as sole and 

intercrops. Lentil supplies protein for animals. It is an important crop which is capable of fixing and utilizing atmospheric nitrogen 

through symbiotic relationship with Rhizobium at the root nodule of the crop. 

Lentil suffer from attack of a number seed borne diseases such as vascular wilt, collar root, root rot, stem rot, rust, powdery mildew 

and downy mildew, which are caused by Fusarium oxysporum f.sp. lentis, Sclerotium rolfsii, Rhizoctonia solani, Uromycis fabae, 

Erysiphe polygoni and Peronospora lentis, respectively (Khare et al., 1979; Sugha et al., 1991; Singh and Tripathy, 1999). 

Average yield of lentil is low due to various diseases.  Among the diseases, foot and root rot of lentil caused by Fusarium 

oxysporum and Sclerotium rolfsii (Dey et al., 1993) are common and the most serious disease in Bangladesh. In Bangladesh about 

44% lentil plants are infected by foot and root rot disease (Anonymous, 1986). It causes seedling death at early stage resulting very 

poor plant stand which ultimately produces very low yield. Fusarium oxysporum and Sclerotium rolfsii are soil-borne pathogens 

commonly occurs in the tropics and sub-tropics regions of the world causing root and foot rot of many crops (Aycock, 1966). The 

fungi can attack the crop during any time from seedling to flowering stage and are comparatively more destructive at the seedling 

stage. The pathogenic fungi are soil-borne in nature; hence, seed treatment by fungicides may be beneficial in controlling the 

disease. Moreover, by seed treatment, very low quantities of fungicides are required compared to foliar application. Again, it 

reduces the risk of environmental pollution, health hazard and not much costly to the growers. Vitavax 200 significantly decreased 

damping off disease and increased percentage of surviving plants of faba bean, lentil and chickpea (Zeid et al., 2003). Bavistin 

decreased foot and root rot incidence and increased yield of lentil (Hossain et al., 1999). Seed treated with Provax 200 and Bavistin 

showed least foot and root rot incidence of lentil at Madaripur and Jessore in Bangladesh (Anonymous, 2010). From the above 
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facts, these types of research work are needed in Bangladesh. So, the present study was undertaken to find out the control measure 

of foot and root rot of lentil through seed treatment and its effect on yield. 

2. MATERIALS AND METHODS  

The experiment was conducted in the sick plot at Pulses Research Centre, BARI, Ishurdi, Pabna, Bangladesh during 2013-14. The 

experimental plot was prepared with five ploughings and cross ploughings followed by laddering to break the clods as well as level 

the soil. The weeds and stubbles of previous crops were collected and removed from the soil. Urea @ 50 kg/ha, TSP @ 90 kg/ha, 

MP @ 40 kg/ha and Boric acid 5 kg/ha were applied during final land preparation (Anonymous, 2011). The experiment was 

carried out following Randomized Complete Block Design with three replications. Size of the plots was 4.0 m × 1.6 m and plant 

spacing was 30 cm × continuous sowing. Seven seed treating fungicides and one control were used as treatment. The treatments 

were T1=Bavistin (0.2%), T2=Tilt 250 EC (0.05%), T3=Folicur EW 250 (0.1%), T4=Indofil M 45 (0.2%), T5=Ridomil gold (0.2%), 

T6=Dithane M 45 (0.2%), T7=Vitavax 200 (0.2%) and T8=Control (untreated). Lentil variety BARI Masur 1 was used in the 

experiment. Seeds were treated with the fungicides and sown on November 13, 2013. Intercultural operations were done as per 

needed and to maintain the normal hygienic condition of crop in the field. The plots were inspected regularly to take observations 

on foot and root rot disease from seedling to maturity stage of the crop. Dead plants were counted and removed from the field. 

Disease plant parts were collected in laboratory for identifying foot and root rot causal pathogens. The crop was harvested on 

March 2, 2014. Data were recorded on foot and root rot, plant survival, shoot and root length at 30 DAS, plant height at harvest, 

number of pods/plant, number of seeds/plant, weight of seeds/plant and yield (kg/ha). The incidence of foot and root rot of lentil 

was recorded at every alternate day. The incidence of foot and root rot disease of lentil was calculated by the following formula:     

                                                         Number of infected plants 

Incidence of foot and root rot (%) = ------------------------------------- × 100 

                                                           Total number of plants 

The recorded data were analyzed statistically to find out the level of significance and the variations among the respective data were 

compared following Duncan’s New Multiple Range Test (DMRT) according to Gomez and Gomez (1984).  

3. RESULTS AND DISCUSSION 

Effect of fungicides in controlling foot and root rot of lentil are presented in Table 1. Foot and root rot, and plant survival were 

significantly influenced by the treatments. The highest foot and root rot (36.26%), and lowest plant survival (63.74%) were 

obtained from control, and the lowest foot and root rot (20.65%), and the highest plant survival (79.35%) were obtained from 

Vitavax 200 (0.2%) which was followed by Bavistin (0.2%) with 20.78 and 79.22%, respectively. Disease reduction over untreated 

control ranged from 13.71 to 43.05%, where the highest (43.05%) was recorded in Vitavax 200 (0.2%) followed by Bavistin 

(0.2%) with 42.69%. Anonymous (1986) evaluated of various fungicides as seed treatment revealed Captan and Vitavax 200 found 

to be effective against collar rot of lentil. Khalequzzaman et al. (2003) reported that the highest foot and root rot (plant mortality) 

of Bush bean was reduced by Vitavax 200 (0.3%) in the field and secondly Bavistin (0.3%) over untreated control.  

Table 1. Effect of fungicides in controlling foot and root rot of lentil 

Treatment Foot and root rot (%) Plant survival (%) Disease reduction over untreated control (%) 

T1=Bavistin (0.2%) 20.78 c 79.22 a 42.69 

T2=Tilt 250 EC (0.05%) 24.19 bc 75.81 ab 33.29 

T3=Folicur EW 250 (0.1%) 24.23 bc 75.77 ab 33.18 

T4=Indofil M 45 (0.2%) 31.29 ab 68.71 bc 13.71 

T5=Ridomil gold (0.2%) 28.69 abc 71.31 abc 20.88 

T6=Dithane M 45 (0.2%) 29.29 ab 70.71 bc 19.22 

T7=Vitavax 200 (0.2%) 20.65 c 79.35 a 43.05 

T8=Control (untreated) 36.26 a 63.74 c – 

F-test ** ** –   

In a column, similar letter(s) do not differ significantly at 1% level of probability.  

Anonymous (2010) also found that the lowest mean (%) foot and root rot of lentil was observed in Provax 200. Sharma and Sohi 

(1981) found from field trials with 10 seed dressing fungicides against foot and root rot, the best protection was given by Bavistin 

(Carbendazim) and Vitavax (Carboxin) and mortality was reduced from 56-14 %. Zhang (1992) reported that seed treatment with 

0.5% Bavistin provided effective disease (foot and root rot) control. Rashid et al. (2000) recorded that the lowest incidence 

(13.67%) of root rot was found when seeds treated with Tilt 250 EC followed by Bavistin (13.70%), Rovral 50WP (14.53), 

Vitavax-200 (17.69%) and Dithane M-45 (21.67%). Khalequzzaman (2008) stated the best treatment for controlling foot and root 

rot of lentil and chickpea was dipping seeds in 0.25% suspension of Vitavax 200 for 3 hours, which was followed by dipping for 1 

hour, dry seed treatment with the same fungicide, similar treatments with Bavistin 50 WP. Gupta (2006) found that Vitavax 200 
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reduced chickpea wilt caused by Fusarium oxysporum f.sp. ciceris and improved seedling emergence which was at par with the 

standard fungicide Bavistin (carbendazim). Vitavax 200 significantly decreased damping off disease and increased percentage of 

surviving plants of faba bean, lentil and chickpea (Zeid et al., 2003). Chemical seed treatment with Thiram (0.15%) + 

Carbendazim (0.1%) were found most effective against Fusarium oxysporum f.sp. ciceri by Nikam et al. (2007). Cother (1977) 

showed effective control of gram wilt by seed treatment with Thiram, Benomyl and Captain. Kaur and Mukhopadhyay (1992) 

reported that seeds treated with Vitavax 200 and Ziram resulted in 29.9% disease control, and Carboxin for seed treatment was the 

best to reduce wilt incidence (44.1-60.3%) during experimentation. 

Treatments did not show any effect on shoot length and root length at 30 DAS, and plant height at harvest (Table 2). Though plant 

height was not influenced by the treatments, but the tallest (43.87 cm) plant was recorded in Indofil M 45 (0.2%) followed by 

Bavistin (42.87 cm) and Folicur (42.80%) treated plot and the smallest (41.73 cm) plant was recorded in Tilt 250 EC (0.05%).  

Table 2. Effect of fungicides on growth parameters of lentil 
Treatment Shoot length (cm) at 30 DAS Root length (cm) at 30 DAS Plant height (cm) at harvest 

T1=Bavistin (0.2%) 14.67 7.29 42.87 

T2=Tilt 250 EC (0.05%) 14.08 7.79 41.73 

T3=Folicur EW 250 (0.1%) 15.75 8.26 42.80 

T4=Indofil M 45 (0.2%) 15.44 6.96 43.87 

T5=Ridomil gold (0.2%) 15.38 7.50 42.33 

T6=Dithane M 45 (0.2%) 14.96 7.25 41.80 

T7=Vitavax 200 (0.2%) 15.00 7.67 42.60 

T8=Control (untreated) 14.63 7.46 42.20 

F-test NS NS NS 

NS = Not Significant  

Results on effect of fungicides on yield and yield attributes of lentil are presented in Table 3. Significantly the highest number of 

pods/plant (111.20), number of seeds/plant (195.57) and weight of seeds/plant (4.79 g) were obtained from Vitavax 200 (0.2%) 

which was statistically similar to Bavistin (0.2%) and the lowest of these yield parameters were obtained from untreated control. 

Treatment showed significant effect on yield of lentil. Yield ranged from 1108.60 to 1667.50 kg/ha, where the highest yield were 

recorded in Vitavax 200 (1667.50 kg/ha) followed by Bavistin (1605.26 kg/ha) and Folicur (1581.51 kg/ha), and the lowest yield 

(1108.60 kg/ha) were obtained from untreated control plot. Khalequzzaman et al. (2003) found that the maximum yield was 

obtained from Vitavax 200 (0.3%) in Bush bean. McFadden and Hall (1987) stated pathogens are suppressed to achieve yield 

increases. Gupta (2006) found that Vitavax 200 improved yield of chickpea which was at par with the standard fungicide Bavistin 

(carbendazim). Kaur and Gupta (2003) found that Vitavax 75 WP resulted the maximum increase in yield (86.14%) of lentil. 

Hossain et al. (1999) reported that the highest grain yield was obtained from Bavistin (0.2%) and 50 and 70 g/kg of Rhizobium 

inoculants. It was observed that Poultry litter applied for soil treatment and Provax (carboxin + thiram) for seed treatment 

performed highest yield in both the year 2009-10 and 2010-11, which was followed by Provax for seed treatment (Siddique et al., 

2013). Carboxin, Thiram and Bavistin singly or in combination has great effect on reducing wilt, protection of seedlings and 

increasing yield under pots and field condition has been observed by different authors (Gupta et al., 1997; Singh and Jha, 2003). 

Sharma and Sohi (1981) conducted experiment in field trials with 10 seed dressing fungicides against foot and root rot and found 

Bavistin (Carbendazim) and Vitavax (Carboxin) resulted maximum yield. 
Table 3. Effect of fungicides on yield and yield attributes of lentil 

Treatment                                   No. of pods/ plant No. of seeds/ plant Wt. of seeds/ plant (g) Yield (kg/ha) 

T1=Bavistin (0.2%) 110.43 a 192.63 a 4.38 ab 1605.26 a 

T2=Tilt 250 EC (0.05%) 101.40 ab 177.00 ab 4.21 a-d 1447.55 ab 

T3=Folicur EW 250 (0.1%) 108.70 a 181.00 ab 4.28 abc 1581.51 a 

T4=Indofil M 45 (0.2%) 77.43 bc 138.38 b 3.39 cd 1259.69 ab 

T5=Ridomil gold (0.2%) 87.37 abc 146.87 ab 3.54 bcd 1420.46 ab 

T6=Dithane M 45 (0.2%) 80.72 bc 142.60 ab 3.41 cd 1404.27 ab 

T7=Vitavax 200 (0.2%) 111.20 a 195.57 a 4.79 a 1667.50 a 

T8=Control (untreated) 69.83 c 137.67 b 3.31 d 1108.60 b  

F-test ** ** * * 

In a column, similar letter(s) do not differ significantly at 5% (*) and 1% (**) level of probability. 

4. CONCLUSION  

From the above study, it may be concluded that seed treatment with Vitavax 200 (0.2%) and Bavistin (0.2%) showed better 

performances for controlling foot and root rot disease of lentil with higher yield. So, farmers may use Vitavax 200 or Bavistin to 

control foot and root rot disease of lentil.  
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