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ABSTRACT 
 

Brown top millet is an underutilized millet crop and grown in Southern Peninsular region of India. 
Blast as well as leaf blight diseases are frequently noticed in Browntop millet. A study was carried 
to find out the seasonal occurrence and management of major diseases of the crop at Centre of 
Excellence in Millets, Athiyandal during 2022-23 and 2023-24. The crop was sown during Second 
week of July of both years and the blast symptom noticed from 10 days after sowing (DAS) and 
shows increasing trend upto 40 DAS and later shows decreasing trend till the maturity of the crop. 
However, the leaf blight noticed from 20 DAS and reached maximum level at 60 DAS in both years. 
Field experiments were conducted to study the effect of biocontrol agents and fungicides on 
incidence of blast as well as leaf blight in browntop millet. The results show significant variation 
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observed between the treatments on the disease incidences in both the years. Seed treatment with 
B. subtilis @10g/kg of seed +Foliar spray of Azoxystrobin 23% SC @ 1ml/l at 20 and 40 
DASrecorded the lower incidence of blast as well as leaf blight disease incidence and produced 
more grain yield when compared to other treatments. 
 

 
Keywords: Browntop millet; blast; leaf blight; occurrence; management. 
 

1. INTRODUCTION  
 
Brown top millet (Brachiaria ramosa (L.) Stapf), 
which is native to the United States, was recently 
introduced into India as one of the small millet 
crops. The crop is drought hardy and heat 
tolerant, but can also be planted in low lying 
areas. The crop is cultivated especially in rainfed 
tracts of Karnataka and Andhra Pradesh and is 
part of major diet of economically weaker 
section. The crop is a hardy crop and well suited 
for dry land condition and matures approximately 
60 days but still is an underutilized crop in India. 
Diseases such as Blast and leaf blight are major 
and frequently observed [1,2]. No reports on 
management of the diseases in browntop millet 
are available till now. Hence,a study was 
undertaken during 2022-23 and 2023-24 on the 
seasonal occurrence and management of these 
diseases.  
 

2. MATERIALS AND METHODS  
 

2.1 Survey on the Occurrence of 
Diseases of Browntop Millet 

 

The study was undertaken to assess the level of 
disease incidence in browntop millet at CEM, 
Athiyandal under North East Region of Tamil 
Nadu. Browntop millet crop was raised during 
2022-23 and 2023-24 without any plant 
protection measures in order to study the natural 
occurrence of the diseases of the crop variety 
GBUBT2. The incidence of blast as well as leaf 
blight was recorded from 20 days after sowing to 
the period of the crop maturity using standard 
scale and per cent disease index were calculated 
using formula. The leaf blast incidence was 
recorded using standard evaluation system [3]. 
The score 1: Small brown specks of pinhead size 
without sporulating centre, 2: Small roundish to 
slightly elongated, necrotic grey spots, about 1–
2 mm in diameter with a distinct brown margin 
and lesions are mostly found on the lower 
leaves, 3: Lesion type is the same as in scale 2, 
but significant numbers of lesions are on the 
upper leaves, 4: Typical sporulating blast lesions, 
3 mm or longer, infecting less than 2% of the leaf 
area, 5: Typical blast lesions infection in 2–10% 

of the leaf area, 6: Blast lesions infecting 11–
25% leaf area, 7: Blast lesions infecting 26–50% 
leaf area, 8: Blast lesions infecting 51–75% leaf 
area and 9: More than 75% leaf area affected. 
Per cent disease index was calculated as PDI 
(%) = [sum (class frequency × score of rating 
class)]/[(total number of plants) × (maximal 
disease index)] × 100. 
 

2.2 Correlation between Weather Factors 
and Disease Incidence of Browntop 
Millet 

 

The data on disease incidence and weather 
factors recorded in the field were subjected to 
analysis of correlation to study of influence of 
weather factors on the disease incidence. Data 
on the daily weather factors viz., maximum 
temperature, minimum temperature, relative 
humidity, rainfall, sunshine hours and leaf 
wetness hours were recorded for the study.  
 

2.3 Effect of Biocontrol Agents and 
Chemicals on Major Diseases of 
Browntop Millet 

 

Field trials were conducted to find out the effect 
of biocontrol agent and fungicides on the 
diseases of browntop millet at Centre of 
Excellence in Millets, Athiyandal, Tamil Nadu 
during 2022-23 and 2023-24. There were nine 
treatments imposed in the trials. The biocontrol 
agent’s viz., Bacillus subtilis and Trichoderma 
viride were included in the study. The crop was 
maintained by following necessary crop 
management practices. The incidence of blast 
and leaf blight recorded using scale 1-9 and per 
cent disease index were calculated using 
formula. 
 

2.4 Statistical Analysis 
 

The field experiment was conducted in a 
randomized block design with three replications. 
The data was analysed by analysis of variance 
(ANOVA) of randomized block design (RBD). 
Data for correlation studies from each 
experiment were analysed by one-way analysis 
of variance using IBM SPSS (v. 28.0). 
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3. RESULTS AND DISCUSSION 
 
The disease incidences recorded during 2022-23 
and 2023-24 are presented in Table 1. The 
results revealed that blast symptoms were 
noticed from 10 DAS and showed an increasing 
trend upto 40 DAS which declined thereafter. 
However, the leaf blight was noticed from 20 
DAS and reached maximum level at 60 DAS in 
both years. [4] reported about H. setariae 
causing leaf spot on browntop millet but no 
further work on the pathogen has been done till 
now. The first report on leaf blight caused by 
Bipolaris setariae on browntop millet in 
Peninsular India as well as its the molecular 
characterization was byRamesh et al. [5]. The 
prevalence of leaf blast in Uttrakhand region has 
been summarized byLaxmi et al. [6]. Correlation 
between weather variables and disease 
incidence also carried out to find out influence of 
weathers on disease incidence and the results 
are presented in Table 2. The results indicated 
the negative influence of minimum temperature 
and positive influence of rainfall on the incidence 
of both diseases. Earlier, weather parameters 
viz., average minimum and maximum 
temperatures of 210C and 290C respectively and 
a relative humidity of 70-81% were found to 
favour blast disease development [7].  
 
The results of the field experiments carried out to 
study the effect of biocontrol agents and 
fungicides on incidence of blast as well as leaf 
blight in browntop millet showed significant 

variations among the treatments on the disease 
incidences in both years (Tables 3 and 4). The 
Seed treatment with B. subtilis @10g/kg of seed 
+Foliar spray of Azoxystrobin 23% SC @ 1ml/l at 
20 and 40 DASrecorded the lower incidence of 
blast as well as leaf blight disease incidence and 
produced more grain yield (1241.0 kg /ha) 
followed by Seed treatment with B. subtilis 
@10g/kg of seed + Foliar spray of Propiconazole 
25 % EC @ 1ml/l at 20 and 40 DAS. Seed 
treatment with biocontrol agents also performed 
better compared to untreated control. Biocontrol 
agents such as T. viride and B. velezensis and 
chemicals viz., propiconazole and mancozeb 
exhibited the maximum inhibition of mycelia 
growth of the leaf blight pathogen under in vitro 
conditions [8]. The fungicide azoxystrobin had 
been reported to be more effective than 
propiconazole in controlling rice blast disease [9]. 
Chemicals such astricyclazole, azoxystrobin + 
difenoconazole, and azoxystrobin + 
tebuconazole showed the highest levels of blast 
reductions in rice [10]. The endophytes viz., 
Curtobacterium, Microbacterium, 
Methylobacterium and Bacillus amyloliquefaciens 
inoculated onto seeds proved very effective 
against the pathogens which attack seeds as 
well as seedlings in Browntop millet [11].  A 
combination of seed treatment with 0.6% 
suspension of Pseudomonas fluorescens   
followed by two foliar sprays of 0.6% P. 
fluorescens and two sprays of hinosan @ 0.1% 
was most significantly effective in reducing 
blast disease in finger millet [12].  

 
Table 1. Occurrence of blast incidence in browntop millet at CEM, Athiyandal (North east of 

Tamil Nadu) 
 

Sl.No Days after sowing Blast incidence (PDI) Leaf blight incidence (PDI) 

2022-23 2023-24 2022-23 2023-24 

1 10 1.02 0.86 0.0 0.0 
2 20 6.85 6.32 1.32 1.94 
3 30 19.24 14.84 11.20 12.94 
4 40 21.24 20.62 16.52 18.31 
5 50 20.31 21.06 29.63 30.47 
6 60 18.20 16.32 33.41 35.36 

 CD (0.05% level) 1.02 0.86 3.52 3.96 
Mean of four replications, each replication contains of PDI of 100 leaves. 

 
Table 2. Correlation coefficient between significant weather variables and disease incidence 

 

Correlation Coefficient value Blast incidence (PDI) Leaf blight incidence (PDI) 

2022-23 2023-24 2022-23 2023-24 

Min Temperature -0.802* -0.832** -0.702* -0.729* 
Rainfall 0.724* 0.831** 0.802* 0.812** 

Significant level *=p<0.001, **= p<0.01 
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Table 3. Effect of biocontrol agents and fungicides on blast and leaf blight of browntop millet during 2022-23 
 

Sl.No Treatments Blastincidence (PDI) Leaf blight (PDI)  

 15 DAS 30 DAS 45 DAS 15 DAS 30 DAS 45 DAS Yield 
(kg/ha) 

B:C ratio 

1 T1: Seed treatment with Bacillus subtilis @10g/kg of seed  1.62 10.21 14.32 0.85 8.25 17.32 1125.0 1.74 
2 T2: Seed treatment with Trichoderma viride @ 4g/ kg of seed 2.05 15.32 17.64 0.61 11.62 24.32 1025.3 1.59 
3 T3: T1+ foliar spray of B. subtilis at 1g/lit at 20 and 40 DAS 1.57 6.20 10.02 0.49 6.02 14.32 1195.2 1.83 
4 T4: T1+ Foliar spray of Azoxystrobin 23% SC @ 1ml/l at 20 and 40 DAS 1.81 2.68 4.12 0.73 3.68 7.24 1205.0 1.84 
5 T5: T1+ Foliar spray of Propiconazole   25 % EC @ 1ml/l at 20 and 40 DAS 1.62 2.02 3.08 0.68 3.20 6.25 1241.0 1.90 
6 T6: T2 + Foliar spray of Propiconazole   25 % EC @ 1ml/l at 20 and 40 DAS 1.65 3.06 4.63 0.59 4.12 8.62 1185.6 1.81 
7 T7: T2 + Foliar spray of Azoxystrobin 23% SC @ 1ml/l at 20 and 40 DAS 1.94 2.84 4.31 0.81 5.02 11.32 1174.5 1.79 
8 T8: Foliar spray of Mancozeb 75 % WP @ 2.5g/L at 20 and 40 DAS 3.25 4.25 6.12 0.64 5.21 12.61 1162.3 1.80 
9 T9: Control 3.61 18.32 22.15 0.81 12.52 28.96 985.0 1.55 

 CD (0.05% level)  0.15 0.85 0.91 0.024 0.87 1.05 32.5  

Mean of three replications. 

 
Table 4. Effect of biocontrol agents and fungicides on blast and leaf blight of browntop millet during 2023-24 

 
Sl.No Treatments Blast incidence (PDI) Leaf blight (PDI) Yield (kg/ha) B:C ratio 

15 DAS 30 DAS 45 DAS 15 DAS 30 DAS 45 DAS   

1 T1: Seed treatment with Bacillus subtilis @10g/kg of seed  1.21 11.32 15.24 0.34 10.42 19.32 1025.62 1.59 
2 T2: Seed treatment with Trichoderma viride @ 4g/ kg of seed 2.08 13.62 18.30 0.42 13.60 25.16 984.5 1.53 
3 T3: T1+ foliar spray of B. subtilis at 1g/lit at 20 and 40 DAS 1.41 5.05 11.26 0.61 8.24 15.27 1145.3 1.75 
4 T4: T1+ Foliar spray of Azoxystrobin 23% SC @ 1ml/l at 20 and 40 DAS 1.25 1.93 4.01 0.48 4.62 7.02 1189.6 1.82 
5 T5: T1+ Foliar spray of Propiconazole   25 % EC @ 1ml/l at 20 and 40 DAS 1.30 2.04 4.63 0.52 5.17 8.32 1175.0 1.80 
6 T6: T2 + Foliar spray of Propiconazole   25 % EC @ 1ml/l at 20 and 40 DAS 1.62 2.68 5.27 0.61 6.31 8.67 1085.3 1.66 
7 T7: T2 + Foliar spray of Azoxystrobin 23% SC @ 1ml/l at 20 and 40 DAS 2.01 3.06 5.30 0.47 7.02 8.49 1052.5 1.61 
8 T8: Foliar spray of Mancozeb 75 % WP @ 2.5g/L at 20 and 40 DAS 2.60 4.92 7.02 0.53 8.32 13.08 1046.3 1.62 
9 T9: Control 4.02 14.62 22.67 0.71 15.23 27.62 915.0 1.44 

 CD (0.05% level) 0.19 0.74 0.86 0.018 1.08 1.04 36.4  

Mean of three replications. 
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4. CONCLUSION 
 
Both blast and leaf blast symptoms were 
observed in browntop millet. Blast occurred from 
10 DAS showing an increasing trend upto 40 
DAS which declined thereafter. However, the leaf 
blight was noticed from 20 DAS reaching the 
maximum level at 60 DAS. A combination of 
seed treatment with B. subtilis @10g/kg of seed 
+foliar spray of Azoxystrobin 23% SC @ 1ml/l at 
20 and 40 DAS was effective in managing the 
two major diseases in browntop millet under field 
conditions. 

 
DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 
Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of manuscripts.  

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Clayton WD, Vorontsova MS, Harman KT, 

Williamson H. Grass Base–the online 
world grass flora; 2006. 
Available:http://www.kew.org/data/grasses-
db.html.  
Accessed on 8, August, 2024 

2. Ramesh GV,  Palanna KB,  Praveen B,  
Vinay Kumar HD, Koti PS, Sonavane P,  
Tonapi VA.  First confirmed report of                  
leaf blight on Browntop Millet                         
caused by Bipolaris setariae in Southern 
Peninsular India. Plant Dis. 2021;                   
105(6).  
DOI: 10.1094/PDIS-11-20-2445-PDN. 

3. Babu TK, Thankur RP, Upadhyaya HD, 
Reddy PN, Sharma R, Girish AG, Sharma 
ND. Resistance to blast (Magnaporthe 
grisea) in a mini-core collection of finger 
millet germplasm. European Journal of 
Plant Pathology. 2013;135(2):299–               
311. 
Available:https://doi.org/10.1007/s10658-
012-0086-2. 

4. Misra AP, Prakash O. Helminthosporium 
species occurring on graminaceous hosts 
in India. Indian Journal of Mycology and 
Plant Pathology. 1972;2:95–97. 

5. Ramesh GV, Palanna KB, Vinaykumar 
HD, Kumar A, Koti PS, Mahesha HS, 
Nagaraja TE, Tonapi VA, Jeevan B. 
Occurrence and characterization of 
Bipolaris setariae associated with leaf 
blight of browntop millet (Brachiaria 
ramosa) in India. Journal of 
Phytopathology. 2021;169: 613–                 
622. 

6. Laxmi Rawat, Akshit Kukreti, Bisht TS. 
First Record of Leaf Blast Disease in 
Browntop Millet in Mid Hills of Uttarakhand. 
Just Agriculture, A multidisciplinary News 
Letter. 2021;1(10).  

7. Netam RS, Tiwari RKS, Bahadur AN, 
Singh DP, Patel DP. Effect of sowing dates 
and meteorological factors on the 
development of blast disease in finger 
millet crop. American International                
Journal of Research in Formal,                
Applied and natural sciences. 2013; 
5(1):01-05. 

8. Ramesh GV.  Studies on 
Helminthosporium Leaf Blight of Browntop 
Millet (Brachiaria ramosa (L.) Stapf), Ph.D 
Thesis, University of Agricultural Sciences, 
Bangalore; 2020. 

Available:https://krishikosh.egranth.ac.in/h
andle/1/5810191973 

9. Pak D, You MP, Lanoiselet V, Barbetti 
JM. Azoxystrobin and propiconazole offer 
significant potential for rice blast 
(Pyricularia oryzae) management in 
Australia. Eur J Plant Pathol. 
2017;148:247–259.  

Available:https://doi.org/10.1007/s10658-
016-1084-6 

10. Mohiddin FA, Bhat NA, Wani SH, Bhat AH, 
Ahanger MA. Shikari AB, Sofi, NR, 
Parveen S, Khan GH, Bashir Z, Pavla 
Vachova, Sabry Hassan, Ayman EL 
Sabagh. Combination of Strobilurin and 
Triazole chemicals for the management of 
blast disease in Mushk Budji -Aromatic 
Rice. J. Fungi. 2021;7:1060.  

Available:https://doi.org/10.3390/jof712106
0 

11. Verma SK, White JF. Indigenous 
endophytic seed bacteria promote seedling 
development and defend against fungal 
disease in browntop millet (Urochloa 
ramosa L.), Journal of Applied 
Microbiology. 2018;124(3):764–778,  

Available:https://doi.org/10.1111/jam.1367
3. 



 
 
 
 

Sharavanan et al.; J. Exp. Agric. Int., vol. 46, no. 10, pp. 174-179, 2024; Article no.JEAI.122102 
 
 

 
179 

 

12. Bijender Kumar, Kumar J. Management of 
blast disease of finger millet                  
(Eleusine coracana) through fungicides, 

bioagents and varietal mixture,                     
Indian Phytopathology. 2011;64(3):272-
274. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual 
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for 
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content. 

_________________________________________________________________________________ 
© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/122102 

https://www.sdiarticle5.com/review-history/122102

