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Abstract 
The present investigation was carried out with title Efficacy of biocontrol agents with mancozeb against 

Cercospora leaf spot (Mycosphaerella cruenta) disease in Cowpea (Vigna unguiculata) at Central 

Research Field of Sam Higginbottom University of Agriculture, Technology and Sciences, Prayagraj 

during the Kharif season of 2022 to evaluate the efficacy of combination of Biocontrol agents with 

mancozeb on Cercospora leaf spot disease of cowpea. The experimental design used was Randomized 

Block Design replicated three times with 7 treatments which are mancozeb (1%), mancozeb (1%) + 

Bacillus subtilis (4%), mancozeb (1%) + Pseudomonas fluorescens (4%), mancozeb (1%) + Trichoderma 

harzianum (4%), mancozeb (1%) + Pseudomonas fluorescens (4%) + Bacillus subtilis (4%), mancozeb 

(1%) + Pseudomonas fluorescens (4%) + Trichoderma harzianum (4%), mancozeb (1%) + Bacillus 

subtilis (4%) + Trichoderma harzianum (4%) and control (untreated). The parameters assessed were 

plant height, number of pods per stand, pod length and disease intensity. The growth parameters were 

highest in cowpea treated with the biocontrol agents with fungicides particularly, mancozeb (1%) + 

Pseudomonas fluorescens (4%) + Trichoderma harzianum (4%) compared to other treatments of cowpea. 

Disease intensity were found to be significantly (P>0.05) lower in cowpea treated with the biocontrol 

agents with fungicides particularly, mancozeb (1%) + Pseudomonas fluorescens (4%) + Trichoderma 

harzianum (4%) and higher in treatment control (untreated) cowpea. 
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Introduction 

Cowpea (Vigna unguiculata L. Walp.) (2n = 2x = 22) is a member of the Phaseoleae tribe of 

the Leguminosae family. 

Cowpea is an indigenous African legume crop belonging to the Fabaceae/Leguminosae family 

(Wiersema & León, 1999) [12]. Cowpea is widely cultivated and adapted crop is of great 

importance in the tropical and subtropical countries of Asia, Oceania, the Middle East, 

southern Europe, Africa, southern United States of America and Central and South America 

(Brader, 2002) [13]. 

The leaves, pods and seeds provide a good source of protein, vitamins and carbohydrates. The 

seed particularly contains on average 23-25% protein and 50-67% starch (Quin, 1997) [14]. The 

seed provides an important source of nourishment, especially protein, for relatively poor 

people who cannot afford milk and meat products (Brader, 2002) [13].  

Cowpea (Vigna unguiculata (L.) Walp) is known to be affected by several fungal, viral and 

bacterial diseases. One of such fungal diseases reported to cause serious yield loss in Cowpea 

is the Cercospora leaf spot caused by two Fungi namely Cercospora canescens Ellis and 

Martin and Mycosphaerella cruenta Lanthanus (Akande, 2007) [1]. 

The cultivation of cowpea is affected by a number of seed borne, soil borne and wind 

borne/foliar fungal diseases. Among the foliar diseases, affecting the crop, Cercospora leaf 

spots, powdery mildew and rust are of major concern. The Cercospora leaf spots appear as 

spots varying in colour and shape on the leaves and as lesions of stem and pods. In India, 

Cercospora leaf spot was first reported in Delhi, (Munjal et al., 1960) [15].  

Two species of Cercospora have been reported to induce leaf spots in cowpea: Cercospora 

canescens and Pseudocercospora cruenta. In either case, air borne spores produced on the 

underside of the leaf help in transmission. The fungus is carried over from one season to the 

next in left-over planting material.  
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The fungus has a wide host range, attacking other legumes 

such as Glycine max (soybean), Amaranthus tricolor (grain 

amaranth), Lablab purpureus (hyacinth bean), Mucuna 

pruriens (buffalo bean) and the minor host include Crotalaria 

juncea (sunhemp), Lycopersicon esculentum (tomato) 

Psophocarpus tetragonolobus, (winged bean), Vigna 

angularis (adzuki bean), Vigna mungo (black gram) and 

Vigna radiata (mung bean). These alternative hosts extend the 

reservoir of plants which can cany over infection to the next 

growing season. 

Cercospora leaf spot is a serious limitation to cowpea 

production, resulting in yield loss of as much as 42%. There is 

the need to reduce the yield losses from crop disease since it 

is possible that the cultural practices including use of resistant 

varieties may fail to provide the desired level of disease 

control or in the case of disease epidemic outbreak, the last 

option is use of chemical (fungicides) control. Therefore, the 

use of different fungicides to test their efficacy on disease is a 

step in the right direction. The chemicals are applied singly or 

in combination to determine the most effective method in the 

control of Cercospora leaf spot. 

 

Materials and Methods 

The present study entitled “Efficacy of biocontrol agents with 

mancozeb against Cercospora leaf spot (Mycosphaerella 

cruenta) disease in Cowpea (Vigna unguiculata)” was 

conducted at Central Research Field of Sam Higginbottom 

University of Agriculture, Technology and Sciences, 

Prayagraj during the Kharif season of 2022. The selected field 

was uniform, cultivable with black soil having good drainage. 

The extremes of both summer and winter are experienced 

here. The maximum temperature was recorded during summer 

up to 47 °C and the minimum temperature was recorded 

during winter up to 2.5 °C. 

 

Application of treatment  

The selected chemical fungicide mancozeb was sprayed to the 

respective plots as foliar spray application. The subsequent 

spray was given at 15 days interval. The selected Bio control 

agents were applied as seed treatment. 

 

Observations 

Plant height, No. of pods, pod length and No. of infected 

leaves were recorded from 5 randomly selected and tagged 

plants at a interval of 30, 60, 75 and 90 DAS. The 

significance and non-significance of the treatments were 

judged with the help of ‘F’ (Variance ratio) test the significant 

differences between the means were tested with the critical 

differences at 5% probability. 

 

Symptoms 

The symptoms of Cercospora leaf spot of cowpea caused by 

C. canescens as round orange to light brown, silvery grey 

spots of 8-15 mm diameter. On the petiole, symptom 

appeared as uniform light brown spindle shaped lesion. 

Symptoms of C. cruenta appeared as brown colored spots 

with circular to irregular dark margin which later became 

necrotic, grey colored center with a brown margin. 

Cercospora leaf spot on faba beans mainly affects leaves, but 

also affect stems and pods. 

 

Disease intensity 
Disease intensity (%) to be recorded at 60, 75 and 90 days 

after sowing. It is calculated by using the following formula: 

 

 
 

Table 1: Effect of biocontrol agents with mancozeb on plant height, no. of pods, pod length and disease intensity of cowpea at 60, 75 and 90 

DAS. 
 

9  Plant height (cm) No. of pods per plant Pod length (cm) Disease intensity (%) 

Treatments Treatment Details 
30 

DAS 
60 DAS 

90 

DAS 

60 

DAS 

75 

DAS 

90 

DAS 

60 

DAS 

75 

DAS 

90 

DAS 
60 DAS 75 DAS 

90 

DAS 

T0 Control 11.4f 36.333f 42g 5.867f 6.533f 8.533f 9.833f 13.767g 18.267g 27.67a 36.957a 46.943a 

T1 Mancozeb (1%) 32.333b 46.933bc 52.466c 10b 11b 12.333c 18.167b 23.333b 29.100b 18.993d 22.487d 26.357e 

T2 
Mancozeb (1%) + Bacillus 

subtilis (4%) 
16.533e 39.2e 44.533f 7e 7.533e 9.533e 12.533e 17.667e 22.433e 24.217bc 30.853bc 39.707c 

T3 
Mancozeb (1%) + Pseudomonas 

fluorescens (4%) 
33.1b 48.133b 55.233b 10.733b 11.667b 15.333b 19.067b 24.267b 29.267b 18.31d 21.037d 23.217f 

T4 
Mancozeb (1%) + Trichoderma 

harzianum (4%) 
23.4c 45.466c 50.5d 8.867c 10.133c 11.067d 16.633c 22.067c 27.233c 25.207b 30.163c 37.607d 

T5 

Mancozeb (1%) + Pseudomonas 

fluorescens (2%) + Bacillus 

subtilis (2%) 

22.433c 43.4d 48.166e 7.867d 8.467d 10.6d 14.733d 19.733d 24.600d 22.88c 28.857c 35.977d 

T6 

Mancozeb (1%) + Pseudomonas 

fluorescens (2%) + Trichoderma 

harzianum (2%) 

35.666a 52.266a 60.833a 12.167a 12.933a 16.467a 20.567a 25.967a 30.667a 15.93e 17.51e 19.117g 

T7 

Mancozeb (1%) + Bacillus 

subtilis (2%) + Trichoderma 

harzianum (2%) 

19.333d 41.766d 47.833e 6.933e 7.267e 9.333e 11.900e 16.000f 20.767f 24.73bc 32.58b 41.537b 

CD (p=0.05)  1.75 1.85 1.45 0.76 0.73 0.79 1.44 1.13 1.24 1.93 2 1.82 

S.EM  0.58 0.61 0.48 0.25 0.24 0.26 0.47 0.37 0.41 0.64 0.66 0.6 

Note: Values in the same column followed with similar alphabet are non-significant to each other at (p=0.05). 

 

Results and Discussion 
The present investigation was carried out with title “Efficacy 

of biocontrol agents with mancozeb against Cercospora leaf 

spot (Mycosphaerella cruenta) disease in Cowpea (Vigna 

unguiculata)” at Crop Research Field (CRF), Department of 

Plant Pathology, Naini Agricultural Institute, Sam 

Higginbottom University of Agriculture, Technology and 

Sciences (SHUATS), Prayagraj, Uttar Pradesh during the 
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Kharif - 2022. The salient results of the study are summarized 

below: 

Field samples of Cercospora leaf spot incidence in vegetable 

cowpea were collected from Crop Research Field (CRF). 

Studies on the symptomology and Etiology revealed that 

symptoms were observed on the leaves, pods and stem of 

cowpea. Symptoms of Mycosphaerella cruenta appeared 

initial as small light greenish yellow diffused spots on the 

adaxial surface of the leaf turned reddish brown with greenish 

yellow hallow and black mass of conidia on the upper and 

lower surfaces. At the final stage, the leaves became necrotic, 

dried up and hung down. On the stem, symptom appeared as 

black coloured lesions with mass of conidia and in the pods, 

irregular black spots appeared with powdery mass of fungal 

growth. Symptoms of Mycosphaerella cruenta on leaves 

appeared as rough, diffused and irregular, dark red spots with 

silver grey centre and a darker margin. 

The data collected on different aspects were tabulated & 

analysed statistically using the methods of analysis of 

variance & critical difference. The significant & non-

significant differences observed have been analysed critically 

within & between the treatment combinations.  

The results of efficacy of bioagents with Mancozeb on growth 

parameters and disease intensity of Cercospora leaf spot of 

cowpea are summarized below: 

 The plant height at 30, 60 and 90 DAS was recorded 

35.66 cm, 52.26 cm and 60.83 cm respectively in T6 

[Mancozeb (1%) + Pseudomonas fluorescens (2%) + 

Trichoderma harzianum (2%)] which was found to be 

statistically significant compared to other treatments 

including T0 (control). 

 The number of pods at 60, 75 and 90 DAS were 12.16, 

12.93 and 16.467 respectively in T6 [Mancozeb (1%) + 

Pseudomonas fluorescens (2%) + Trichoderma 

harzianum (2%)] which was found to be statistically 

significant compared to other treatments including T0 

(control).  

 Pod length at 60, 75 and 90 DAS was 20.56 cm, 25.96 

and 30.67 cm respectively in T6 [Mancozeb (1%) + 

Pseudomonas fluorescens (2%) + Trichoderma 

harzianum (2%)] which was found to be statistically 

significant compared to other treatments including T0 

(control). 

 The disease intensity at 60, 75 and 90 DAS recorded was 

15.93%, 17.51% and 19.117% in T6 [Mancozeb (1%) + 

Pseudomonas fluorescens (2%) + Trichoderma 

harzianum (2%)] which was found to be statistically 

significant compared to other treatments including T0 

(control). 

 

Conclusion 

From this present study entitled "Efficacy of Biocontrol 

agents with mancozeb against Cercospora leaf spot 

(Mycosphaerella cruenta) disease in Cowpea (Vigna 

unguiculata)" it is concluded that T6 was found to be 

significant. The application of these combined biocontrol 

agents with chemical fungicide particularly mancozeb (1%) 

(Foliar spray) + Pseudomonas fluorescens (4%) (Seed 

treatment) + Trichoderma harzianum (4%) (Seed treatment) 

was found to be effective on growth parameters such as 

increased plant height, more number of pods, increased pod 

length and reduced disease intensity caused by 

Mycosphaerella cruenta, while control was found to be less 

effective on growth parameters and increased disease 

intensity.  

Based on analysis, one of the combinations of biocontrol 

agents with chemical fungicide viz. T6 – mancozeb (1%) + 

Pseudomonas fluorescens (4%) + Trichoderma harzianum 

(4%) is recommended to control the Cercospora leaf spot 

disease in cowpea. 

 

Acknowledgement 

I would like to take this opportunity to express my profound 

gratitude and deep regards to Mrs. Shashi Tiwari, Assistant 

professor, Department of Plant Pathology, SHUATS, 

Allahabad for this exemplary guidance, valuable feedback and 

constant encouragement throughout the duration of the 

research. Her valuable suggestions were helpful throughout 

my research work. I would also like to show my gratitude to 

my friends for helping me in accomplishing my project in 

Central Research Field to conduct my research work, 

SHUATS, Allahabad. 

 

References 

1. Akande SR. Genotype by environment interaction for 

Cowpea seed yield and disease reaction in the forest and 

derived savannah agro ecologies of south- west Nigeria. 

American Eurasian Journal of Agriculture and Science. 

2007;2(2):163-168. 

2. Booker HM, Pathmanathan U. Identification of resistance 

to Cercospora leaf spot of Cowpea. European Journal of 

Plant Pathology. 2007;118:401-410. 

3. Devappa and Thejakumar MB. Integrated management of 

chili leaf spot caused by Alternaria alternata and 

Cercospora capsici under field conditions. International J. 

of Advanced Research. 2016;4(4):1468-1474. 

4. Dubey SC, Singh V, Priyanka K, Upadhyay BK, Singh 

B. Combined application of fungal and bacterial bio-

agents, together with fungicide and Mesorhizobium for 

integrated management of Fusarium wilt of Chickpea Bio 

Control. 2015;60:413–424. 

5. Ehab AD, Sarhan. Plant Pathology Research Institute, 

Agricultural Research Center, Giza, Egypt; c2018. 

6. Hemachandra H, Prakasam V, Jadesha G. in-vitro 

screening of fungicides and botanicals against 

Cercospora beticola Sacc. Paper presented in: Nation. 

Symp. on Integrated Disease Management Strategies in 

Relation to Climate Change in South India, UAS 

Dharwad, 2011, 80-81. 

7. Jambhulkar PP, Sharma P, Manokaran R, Lakshman DK, 

Rokadia P, Jambhulkar N. Assessing synergism of 

combined applications of Trichoderma harzianum and 

Pseudomonas fluorescens to control blast and bacterial 

leaf blight of rice. Eur. J. Plant Pathology. 2018;152:747-

757. 

8. Kumar S, Jaiswal S, Lai AA, Kumar A, Verma A. 

Influence of natural products and bio-fungicide against 

tikka disease of groundnut caused by Cercospora spp. 

Pharma Innovation Journal. 2017;6(3):213-216. 

9. Ma Y, Látr A, Rocha I, Freitas H, Vosátka M, Oliveira R. 

Delivery of inoculum of Rhizophagus irregularis via seed 

coating in combination with Pseudomonas libanensis for 

Cowpea production. Agronomy; c2019. 

10.3390/agronomy9010033. 

10. Meghvansi MK, Khan MH, Gupta R, Veer V. 

Identification of a new species of Cercospora causing leaf 

https://www.thepharmajournal.com/


 
 

~ 2681 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
spot disease in Capsicum assamicum in north eastern 

India. Research Microbiology. 2013;164(9):894-902. 

11. Naab JB, Tsigbey FK, Prasad PVV, Boote KJ, Bailey JE, 

Brandenburg RL. Effects of sowing date and fungicide 

application on yield of early and late maturing peanut 

cultivars grown under rainfed conditions in Ghana. Crop 

Prot. 2005;24(4):325-332. 

12. Wiersema JH, León B. World economic plants: a 

standard reference. CRC press; c1999. 

13. Brader ML, Sukumar M, Pekar AH, McClellan DS, 

Chance RE, Flora DB, Cox AL, Irwin L, Myers SR. 

Hybrid insulin cocrystals for controlled release delivery. 

Nature biotechnology. 2002;20(8):800-804. 

14. Quin JW. Interferon therapy for acute hepatitis C viral 

infection‐a review by meta‐analysis. Australian and New 

Zealand journal of medicine. 1997 Oct;27(5):611-618. 

15. Munjal EL, Kapoor JN. Some unrecorded diseases of 

Sorghum and Maize from India. Current Science. 

1960;29(11). 

https://www.thepharmajournal.com/

