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Introduction 
 

Most of the pulses still await significant 

breakthrough in terms of production and 

productivity. The total pulse production in the 

country is almost static although substantial 

productivity improvement in most of the pulse 

crop has been made. The static pulse 

production is mainly due to poor adoption of 

improved varieties, production technologies 

and disease management practices by farmers. 

Cowpea is mainly grown in India. It is used 

for dal, vegetable and fodder. The total world 

average under pulses, as recorded during 

2013-14, is about 807.54 lakh ha area, 

production at 730.07 lakh tonnes and 

productivity 904 kg/ha in particular cowpea 

total world area. In northern India it is grown 

in Uttar Pradesh, Punjab, Delhi and Haryana. 

All India area, production and average yield of 

cowpea is 3569 hectare, 2993 tonnes and 607 

kg/hectare respectively (Source: IIPR, 2013 -

2014). However promising cowpea cultivars 

are under a great threat for profitable 

cultivation due to the attack of biotic factors 

viz., Fungi, bacteria, virus, nematode and 

abiotic factors like nutritional deficiency 

toxicity water stress, temperature etc. Most of 
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Cowpea [Vigna sinensis (L.) Savi] is an ancient legume crops and major source of protein. 

The cowpea is affected by various fungal diseases. Among those Colletotrichum 

lindemuthianum is a seed and soil borne fungus causing the anthracnose disease in 

Cowpea. Most of the promising cowpea cultivars are under a great threat for profitable 

cultivation due to the attack of Fungi, bacteria, virus and nematodes. The major losses of 

cowpea are covered by fungi, in which anthracnose caused by Colletotrichum 

lindemuthianum is more important. A various bio-agents, botanicals and fungicide were 

applied for integrated management of pathogen. The minimum disease intensity (13.63%) 

and disease incidence (16.67%) was recorded in treatments T9 (Carbendazim12%+ 

mancozeb 63%) SAAF @ 0.2% followed by (14.61% and 23.33%) in treatment T4 

(Copper oxy chloride @ 0.2%) and seed treatments with Ajwain seed extract + spray of 

Ajwain seed extract was found effective in reducing disease incidence (42.97%) and 

increase in grain yield (54.86). Application of Trichoderma as seed treatment + foliar 

spray were also effective in reduce disease incidence (39.00%) and increase grain yield 

(50.00%). 
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the popular disease found in cowpea crop 

Anthracnose (C. lindemuthianum). 

Anthracnose characterized by sunken, black 

lesion is one of the major fungal diseases of 

cowpea which constrain its economic 

production (Enyiukwu and Awurum, 2013b). 

In affected cowpea plant, up to 50 per cent 

yield reduction occurs. Its causal agent has 

been a subject of much scientific debate. It has 

been variously advanced and reported as a 

form of Colletotrichum lindemuthianum 

(Masangwa et al., 2013). The management of 

the disease can be done through cultural 

practice, chemical, biological practice and use 

of resistant variety. But there is no doubt that 

application of chemicals practice for 

management of anthracnose is the most 

effective and widely recommended method of 

disease management. 

 

Materials and Methods 

 

Field experiments were conducted during crop 

season of the year 2016-2017 at students’ 

instructional farm, Sardar Vallabhbhai Patel 

University of Agriculture and Technology, 

Meerut. 

 

The efficacy of fungicides, botanicals and bio-

agents by seed treatment and foliar spray and 

alone against the pathogen were tested in field 

during 2016-017. The seed variety Triveni 

was sown in plots size 3 X 2 m (6 m
2
) size and 

the experiments were laid down in 

Randomized Block Design (RBD) with three 

replication. The soil of experimental plot was 

sandy loam in nature, well drained with low 

C: N ratio. One treatment served as control 

which was without any treatment 15g seed 

were sown at 35 X 25 cm spacing in each 

plots. For soil application of the bio-agent and 

Trichoderma powder was thoroughly mixed 

with FYM separately, one week before 

application and was mixed in the soil before 

sowing. The first spray of fungicides, 

botanicals and bio-agent was given just after 

the appearance of the disease and subsequent 

two spraying were given at an interval of 10 

days. Standard agronomical practices were 

followed as per recommendations. All the 

inputs (treatments) are shown in Table 1 and 

observation on disease intensity and Table 2 

disease incidence were recorded after 10 days 

of last spraying. Yield data were also recorded 

separately for each plot after harvesting the 

crop and calculated on per ha basis. 

 

Progression of disease 

 

Disease intensity on leaves %  
 

Observations on anthracnose intensity were 

recorded on selected cowpea plants, applying 

standard 0-9 grade disease rating scale (Mayee 

and Datar, 1986) as given below:  

 

Standard disease rating (0-9 grade) scale 

 

Rating scale - Description 

 

0 = No symptoms on the leaf. 

 

1 = Small, irregular brown spots covering 1 

per cent or less of the leaf area. 

 

3 = Small, irregular, brown spots with 

concentric rings covering 1-10 per cent of the 

leaf area.  

 

5 = Lesions enlarging, irregular, brown with 

concentric rings covering 11-25 per cent of the 

leaf area. 

 

7 = Lesions coalescing to form irregular 

brown patches with concentric rings. Covering 

26-50 per cent of the leaf area. Lesions also on 

stem and petioles. 

 

9 = Lesions coalescing to form irregular, dark 

brown patches with concentric rings covering 

51 per cent or more of the leaf area. Lesions 

on stem and petioles. 
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Based on numerical ratings or scale observed 

per cent disease intensity was worked out 

applying the formula given by Mc Kinney 

(1923).  

 

Summation of numerical rating  

Percent Intensity Disease = --------------- × 100  

Number of leaves/plant observed X  

Maximum rating  

 

Disease incidence 
 

Ten plants from each plot were selected and 

tagged. Observations were recorded after 

disease appearance on cow pea plant and 

calculated disease incidence applying the 

formula. 

 

Number of infected plant  

Disease incidence = --------------------- X 100 

Total no. of plant 

 

Test weight 
 

Seed weight refers the weight of 1,000 seeds 

according to ISTA.  

 

Weigh 100 seeds for 8 replicates, separately  

 

Calculate the average weight of 100 seeds, and 

multiply by 10  

 

1000 seeds weight= 100 seeds weight x 10 

 

Results and Discussion  

 

The experiments were revealed that out of 10 

treatments using fungicides, bio-agent and 

botanicals formulations was conducted during 

2016-17. In the field experiments have been 

considered as a novel approach for managing 

plant diseases, as it requires low amount of 

chemicals, reduces the cost of control as well 

as pollution hazards. Integration of chemical 

and non-chemical method involving fungicide, 

botanical and bio-agent was carried out under 

field conditions for the management of 

anthracnose of cowpea reduced the disease 

intensity of anthracnose under field condition. 

The treatment, Carbendazim 12% + Mancozeb 

63% (SAAF) @ 0.2% most effective in 

reducing the disease intensity (13.63%) and 

followed by the Copper oxy chloride @ 0.2% 

spray (14.61%), Tebuconazole @ 0.05% spray 

(15.05%).  

 

The other treatments found effective were the 

botanical -Ajwain seed extract ST+ Ajwain 

seed extract FS (17.14%). Bio-agent was 

reduction disease intensity Trichoderma ST + 

Trichoderma FS (17.26%), Captan seed 

treatments @ 0.5% + Eucalyptus FS (18.05%), 

Trichoderma ST @ 5.0% + Mancozeb FS at 

reduces (23.28%). The maximum disease 

intensity was found in Ajwain seed extract @ 

5.0% + Chlorothalonil FS at (29.33%) as 

compare to control 39.62% after spray 

respectively. Several workers were reported of 

fungicide to control anthracnose disease and 

increase the yields earlier by (Kumar and 

Mukhopadhyay, 1990; Bharadwaj and Thakur, 

1991; Mittal, 2001; Gawande et al., 2009 and 

Singh, 2010).  

 

Efficacy of botanicals and bio-agents 

Trichoderma against Colletotrichum species 

reported earlier by several workers 

(Chandrasekaran et al., 2000; Gupta et al., 

2005; Santra et al., 2008; and Gawande et al., 

2009). The botanicals and bio-agents found 

effective against C. lindemuthianum in present 

studies were also reported effective against 

Colletotrichum species earlier by several 

workers (Chandrasekharan et al., 2000; and 

Kaur et al., 2006). 

 

Effect of different treatments on disease 

incidence  

 

In the field experiments the result in close 

agreement with the observation recorded 

during 2016-17. 
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Table.1 Effect of fungicides, botanicals and bio-agents sprayings on anthracnose Percent 

Disease Intensity (PDI) in cowpea 

 

S. 

No. 

Treatments  Concentration  PDI Before 

I Spray  

After I 

Spray  

After II 

Spray 

1. Trichoderma ST + Mancozeb FS 2.0%  26.48 24.48 23.28 

2. Captan ST+ Eucalyptus FS 0.5% 23.00 19.14 18.05 

3. Ajwain extract ST+ Chlorothalonil 

FS 

5.0% 30.98 30.50 29.33 

4. Copper oxy chloride FS 0.2% 18.00 15.65 14.61 

5. Hexaconazole spray  0.05% 20.05 16.43 15.43 

6 Trichoderma ST + FS  2.0 & 5.0% 22.26 19.26 17.26 

7 Ajwain seed extract ST + FS  5.0 & 5% 20.43 17.92 17.14 

8 Tebuconazole FS 0.05% 19.61 15.95 15.05 

9 Carbendazim 12% + 

Mancozeb 63% (SAAF) 

0.2% 17.05 15.00 13.63 

10 Control   30.83 34.21 39.62 

 C.D. at 5%  2.28 2.58  2.38 

 SE(m)  0.76 0.86 0.79 
Mean of three replications: ST- seed treatments, FS- foliar spray 

 

Table.2 Integrated disease management against anthracnose of cowpea caused by 

Colletotrichum lindemuthianum 

 

S. 

No. 

Treatments AV. Disease 

Incidence 

(%) 

Reduction in 

disease 

Incidence (%) 

1000 - 

grain 

weight  

Yield 

(q/ha.) 

Increase 

in grain 

yield (%) 

1. Trichoderma ST+ 

Mancozeb FS 

36.66 35.29 135.0 9.72 35.00 

2. Captan ST + 

Eucalyptus FS 

35.33 37.66 140.23 10.08 40.00 

3. Ajwain seed extract+ 

Chlorothalonil FS 

37.00 34.69 134.93 9.72 34.86 

4. Copper oxycholoride 23.33 58.82 169.23 12.18 69.16 

5. Hexaconazole 30.00 47.05 160.00 11.52 60.00 

6. Trichoderma ST + FS 34.56 39.00 150.00 10.80 50.00 

7. Ajwain seed extract + 

Ajwain FS 

32.31 42.97 150.54 11.15 54.86 

8. Tebuconazole FS 29.95 47.14 165.00 11.88  65.00 

9. Carbendazim + 

Mancozeb (SAAF) 

16.67 70.57 174.00 12.52 73.88  

10. Control 56.66 0 100.00  7.200 0 

 CD. 5% 2.92  4.06 1.421  

SE(m) 0.97  1.35 0.47  
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On the incidence of Colletotrichum 

lindemuthianum on cowpea plant showed 

mean disease incidence presented in Table 2 

indicate that foliar spray with Carbendazim + 

Mancozeb (SAAF) @ 0.2% concentration and 

significantly reduced the disease incidence 

and increased the grain yield (70.57% and 

yield 12.52 q/ha) followed by Copper oxy 

chloride resulted in the reduction in disease 

incidence up to (58.82% and yield 

12.18q/ha.), Tebuconazole (47.14% and yield 

11.88q/ha.) Ajwain seed extract ST + Ajwain 

seed extract FS (42.97% and yield 11.15q/ha), 

Trichoderma ST + Trichoderma FS (39.00% 

and yield 10.80 q/ha.), Captan ST+ 

Eucalyptus FS (37.66%, and yield 10.08q/ha.) 

Minimum reduction disease incidence was 

found in Trichoderma ST+ Mancozeb FS and 

Ajwain seed extract ST+ Chlorothalonil FS 

(35.29% and 34.69%) also which gave 

minimum increase in yield (9.72q/ha and 

9.71q/ha) as compare to control. The 

incidence of C. truncatumon soyabean plant 

in advance varietal trial I and II showed mean 

incidence of 50% and 34% respectively 

(Anon. 1989). Laxman (2006) reported 

18.20% to 86.57% incidence of the green 

gram anthracnose. 
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