Evaluation of fungicides against sheath blight and false smut diseases in paddy
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Abstract: The study on the evaluation of fungicides against sheath blight and false smut diseases in paddy was conducted by the District Agricultural Advisory and Transfer of Technology Centre, Vizianagaram (DAATTC), Vizianagaram in five farmers’ fields of Vizianagaram district during 2021–22, 2022–23 and 2023–24. The results revealed that the incidence of sheath blight and false smut diseases was substantially lower in fungicide‑treated plots than the farmers’ practice. A yield enhancement of 8.77 % was observed in the demonstration plot (6 112 kg/ha) compared with the farmers’ practice (5 632 kg/ha). The net returns were higher in the fungicide‑treated plots (₹ 64 092/ha) compared with the farmers’ practice (₹ 55 311/ha). The recorded extension gap, technology gap, and technology index were 511 kg/ha, 605 kg/ha and 8.75 %, respectively. The relatively low technology index indicates that the demonstrated fungicidal practice is technically feasible and economically viable under farmers’ field conditions.
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Introduction: 
Paddy (Oryza sativa L.) is one of the most important cereal crops and a major contributor to the global food grain basket. It provides food to more than 50% of the global population .More than 90% of the world’s rice is grown and consumed in Asia. In India, The crop is cultivated in an area of 514.23 lakh ha with a total production of 1,490.74 million tonnes and a productivity of 2,899 kg/ha. In Andhra Pradesh, paddy occupied an area of 20.75 lakh ha with an annual production of 80.16 million tonnes and a productivity of 3,863 kg/ha (DAFW, GOI, 2025). 
The crop’s growth and productivity are highly affected by various biotic and abiotic factors. Biotic stresses include insect pests and diseases caused by fungi, bacteria, viruses, phytoplasmas and nematodes. Abiotic stresses such as drought, cold, heat, chemical injury, salinity and other non-parasitic disorders also responsible for significant reduction in production and productivity of paddy(Hollier et al., 1984).. 
The important fungal diseases like, blast, sheath blight, brown spot, bakanae or foot‑rot, sheath rot, leaf scald, narrow leaf spot, leaf smut and udbatta disease. Bacterial diseases such as bacterial leaf blight and bacterial leaf streak are of economic importance. The viral disease rice tungro is especially prevalent and destructive under Indian conditions (Hosagoudar, 2018). Kumar and Veerabhadraswamy (2014) reported that the total yield losses due to diseases in paddy were approximately 35% from blast, 25% from sheath blight, 20% from bacterial leaf blight, 10% from tungro virus, and the remaining 10% from other diseases.
Recently in India, sheath blight and false smut diseases have caused severe yield losses in all the paddy growing states due to the climate change and injudicious use of fertilizers and pesticides (Dodan and Singh 1996; Mandhare et al., 2008; Lu et al., 2009). According to Chahal et al. (2003), the yield losses due to sheath blight of paddy in India has been reported up to 54.30%. False smut is an important devastating disease causing yield losses from 1% to 11% (Atia, 2004). The level of false smut disease incidence on various rice cultivars in Punjab and Tamil Nadu was ranged from 10-20 % and 5-85 %, respectively (Ladhalakshmi et al., 2012). 
Fungicide application is the most prevalent strategy used by farmers to manage these diseases. However, the injudicious use of fungicides may lead to negative consequences such as development of resistance in pathogens, residual toxicity and environmental pollution. Therefore, the novel fungicidal compounds have to be screened to successfully manage the diseases in order to avoid pathogen resistance and reduce their impact on the environmental. The present study was undertaken to evaluate the fungicides against major diseases in paddy was conducted to assess the field performance of selected strobilurin- and triazole-based fungicidal combinations in the management of sheath blight and false smut—two of the most destructive fungal diseases that significantly reduce yield and grain quality. The study aimed to generate field-level evidence on the efficacy, profitability, and adoption feasibility of these fungicidal technologies under farmers’ field conditions in Vizianagaram district of Andhra Pradesh.
Material and methods: 
The present investigation was undertaken by the District Agricultural Advisory and Transfer of Technology Centre (DAATTC), Vizianagaram, with the primary objective of evaluating the efficacy of improved fungicidal schedules against major fungal diseases of paddy under real farm conditions. The study was implemented across five farmers’ fields located in different mandals of the Vizianagaram district during three consecutive kharif seasons of 2021, 2022, and 2023 to ensure reliability and representativeness of the results across varying agro-climatic conditions. The experimental design followed was on-farm demonstration approach, wherein the improved fungicidal technology was compared against the existing farmers’ practice to assess its practical feasibility, yield advantage, and economic profitability.
The recommended treatment schedule involved two critical sprays: azoxystrobin 11% +tebuconazole 18.3%SC@1.5ml/L at tillering stage and azoxystrobin 11% +difenconazole 11.4% SC @1.25ml/L at 50% flowering stage. 
The Observations on the incidence of sheath blight and false smut were recorded at 15-day intervals, starting from the first appearance of disease symptoms and continuing up to the harvest stage. Standard plant protection assessment procedures were followed to ensure data accuracy and comparability. The grain yield was recorded from both the demonstration and farmers’ practice plots using standard sampling methods at maturity. The recorded yields were later converted to kilograms per hectare (kg/ha) for statistical comparison. In addition to yield data, information on the cost of cultivation, gross returns, net returns and benefit–cost ratio (B:C) was computed to determine the economic feasibility of the demonstrated technology.
To evaluate the efficiency and impact of the improved technology over the traditional practice, extension gap, technology gap, and technology index were calculated using the standard formulae proposed by Samui et al. (2000) and Swathi et al. (2020). These indicators provided a quantitative measure of the difference between potential and realized yields, the effectiveness of the technology in field conditions, and the scope for further improvement through extension interventions.
Technology gap (t ha-1) = Potential yield (t ha-1) – Demonstration yield (t ha-1)
Extension gap (t ha-1) = Demonstration yield (t ha-1) – Farmer’s yield (t ha-1)
Technology index (%) = (Potential yield (tha-1)–Demonstration yield (tha-1)) X100/ Potential yield (t ha-1)
Results and discussion: 
Effect of fungicides on disease incidence:
The data obtained from the study on the evaluation of fungicides against major diseases in paddy revealed that the foliar application of fungicides was highly effective in reducing disease incidence under field conditions. The sequential sprays of azoxystrobin 11% + tebuconazole 18.3% SC @ 1.5 ml/L at the tillering stage and azoxystrobin 11% + difenoconazole 11.4% SC @ 1.25 ml/L at the 50% flowering stage were found to be most effective in management of sheath blight and false smut diseases in paddy.
The incidence of sheath blight was considerably lower in the demonstration plots (2.98%) compared to the farmers’ practice plots (7.19%). Similarly, the false smut incidence was significantly reduced in the demonstration plots (1.90%) as against 6.90% observed under farmers’ practice (Table 1). The superior performance of these fungicidal combinations may be attributed to their broad-spectrum and systemic activity, which effectively inhibit the development and spread of fungal pathogens within plant tissues
The effective suppression of diseases in paddy is mainly due to the presence of strobilurin group fungicides, which act by interfering with fungal respiration and energy production. They inhibit electron transfer at the quinol oxidation (Qo) site of the mitochondrial cytochrome bc₁ complex (Complex III), thereby disrupting ATP synthesis and leading to the death of fungal cells. In addition, azoxystrobin exhibits translaminar and systemic movement through the plant vascular system, offering both preventive and curative protection. The triazole components, such as tebuconazole and difenoconazole, complement this action by inhibiting ergosterol biosynthesis, a key component of fungal cell membranes, resulting in enhanced efficacy against a wide range of pathogens.
The present findings are in agreement with several earlier reports on the efficacy of strobilurin and triazole fungicidal combinations against major fungal diseases in paddy. Bhuvaneswari and Raju (2012) reported that the lowest sheath blight incidence was recorded in the plots treated with azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.25 ml/L (9.36%), followed by azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.0 ml/L (16.43%), both of which were significantly superior to the standard recommended fungicide hexaconazole 5% EC @ 2.0 ml/L (23.09%). Similarly, Thakur et al. (2018) observed that azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.0 ml/L and azoxystrobin 11% + tebuconazole 18.3% SC @ 1.5 ml/L were highly effective against sheath blight in paddy, with per cent disease indices of 11.11 and 13.33, respectively. Further, Sharma et al. (2024) reported that azoxystrobin 11% + tebuconazole 18.3% SC @ 1.5 ml/L was highly effective in reduction of sheath blight severity (11.16%) and attained a 67.9% reduction over control, which was statistically at par with azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.0 ml/L, recording 11.90% disease severity and 65.8% reduction over control. 
Singh et al. (2020) observed lower false smut disease severity in plots treated with propiconazole 25 EC @ 1 ml/L (1.80%) and azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.0 ml/L (3.60%). The incidence of infected panicles was also minimal with propiconazole (3.10%) followed by azoxystrobin + difenoconazole (3.67%). In a similar study, Sharanabasav et al. (2020) noticed that trifloxystrobin 25% + tebuconazole 50% @ 0.4 g/L recorded the least disease severity (35.87%), followed by azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.0 ml/L (39.90%) under field conditions. These findings collectively emphasize the superior performance of strobilurin and triazole-based fungicide combinations in effectively managing sheath blight and false smut diseases in paddy, owing to their systemic, protective, and curative properties. The combined mode of action of these fungicides—inhibition of mitochondrial respiration by strobilurins and disruption of ergosterol biosynthesis by triazoles—provides comprehensive disease suppression and improved plant health, leading to higher yield stability in rice ecosystems.
Yield Performance and Economic Analysis
The field evaluation of fungicidal treatments revealed a clear and significant improvement in grain yield and economic returns compared with the farmers’ traditional practices. The demonstration plots recorded a grain yield of 6,112 kg/ha, which was 8.77% higher than the farmers’ practice plots (5,632 kg/ha). The corresponding net returns were ₹ 64,092/ha in the demonstration plots compared to ₹ 55,311/ha under farmers’ practice. Likewise, the benefit–cost ratio (B:C) was higher in the demonstration (1.93:1) than in the farmers’ practice (1.83:1), indicating the economic feasibility of adopting fungicidal treatments at the field level. The enhanced yield and profitability in the demonstration plots can be attributed to the timely prophylactic application of systemic fungicides, which effectively reduced disease incidence and protected the crop during critical growth stages i.e. tillering and flowering. The significant reduction in disease incidence also contributed to higher grain filling, better panicle health and improved grain quality.
The present findings are in close agreement with those of Sharma et al. (2024), who reported the highest grain yield (3,761 kg/ha) in paddy plots treated with azoxystrobin 11% + tebuconazole 18.3% w/w SC @ 1.5 ml/L, which was 31.0% higher than the control. Similarly, Singh et al. (2020) observed that plots treated with propiconazole 25 EC @ 1 ml/L and azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.0 ml/L recorded yield increases of 99.93% and 96.56%, respectively, over the control, indicating the effectiveness of these fungicides against false smut in paddy. Bhuvaneswari and Raju (2012) also reported that azoxystrobin 18.2% + difenoconazole 11.4% SC @ 1.25 ml/L recorded the highest yield (6,908 kg/ha) in the management of sheath blight, followed by hexaconazole 5% EC @ 2.0 ml/L (6,661 kg/ha). Sahu et al. (2025) reported that the application of azoxystrobin 11% + tebuconazole 18.3% SC was highly effective in management of false smut disease in paddy, resulting in a significantly higher grain yield of 41.57 q/ha compared to the untreated control (22.72 q/ha). The yield obtained under this treatment was statistically at par with other effective fungicidal combinations such as azoxystrobin 18.2% + difenoconazole 11.4% SC (40.22 q/ha), hexaconazole 4% + zineb 68% WP (37.92 q/ha) and metiram 55% + pyraclostrobin 5% WG (36.87 q/ha).
Similarly, Yadav et al. (2025) observed that the maximum grain yield (48.87 q/ha) was obtained from the plots treated with azoxystrobin 18.2% + difenoconazole 11.4% SC, followed by propiconazole 25% EC (48.09 q/ha), tebuconazole 250 EC (47.35 q/ha), hexaconazole 5% SC (46.90 q/ha), thifluzamide 24% SC (44.84 q/ha), and carbendazim 50% WP (44.67 q/ha) against false smut in paddy. The lowest yield (38.26 q/ha) was recorded in the untreated control. The highest benefit–cost ratio (2.01:1) was also reported with azoxystrobin 18.2% + difenoconazole 11.4% SC, followed by propiconazole (1.97:1), hexaconazole (1.95:1), tebuconazole (1.88:1), and carbendazim (1.86:1). The highest benefit–cost ratio (2.01:1) was recorded with azoxystrobin + difenoconazole, reinforcing its profitability and suitability for integrated disease management in paddy ecosystems.
Extension and Technology Gap Analysis
The extension gap, technology gap, and technology index recorded in the present study were 511 kg/ha, 605 kg/ha, and 8.75 %, respectively (Table 3). The existence of considerable extension and technology gaps highlights the need to strengthen the dissemination of improved disease management practices among farmers. These gaps may be attributed to variations in soil fertility, management skills, and partial adoption of recommended fungicidal treatments. Hence, the intensified extension efforts and farmer training programmes are essential to enhance awareness and encourage the adoption of chemical control measures for effective disease suppression.
The technology index of 8.75 % reflects the feasibility and technical soundness of the demonstrated fungicidal strategy under farmers’ field conditions. A lower technology index denotes a closer realization of potential yield, signifying that the demonstrated practice is not only practical but also efficient in improving productivity, reducing disease-induced losses, lowering cultivation costs and enhancing grain quality.
Conclusion: 
The present study on the evaluation of fungicides against major paddy diseases clearly demonstrated that the recommended fungicidal technology is both practical and effective under farmers’ field conditions. The adoption of this technology resulted in a substantial reduction in disease incidence and a corresponding yield enhancement of 8.77 % over the farmers’ practice, indicating its potential to improve crop productivity and profitability.
However, the observed extension gap and technology gap underline the need for strengthened extension efforts to promote awareness and adoption of fungicide-based disease management practices among paddy growers. Conducting capacity-building programmes, field demonstrations, and farmer training sessions in the Vizianagaram district of Andhra Pradesh will help bridge these gaps, leading to improved productivity, profitability, and sustainability of paddy cultivation.
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Table 1: Incidence of diseases in paddy
	S. No.
	Year
	Disease incidence (%)

	
	
	Sheath blight
	False smut

	
	
	Demonstration
	Farmers’ practice
	Demonstration
	Farmers’ practice

	1
	2021
	3.15
	7.57
	2.20
	8.20

	2
	2022
	2.80
	6.80
	1.60
	5.60

	3
	2023
	2.50
	8.80
	1.20
	3.20

	Mean
	2.98
	7.19
	1.90
	6.90



Table 2: Effect of chemical management of diseases on the yield and economics of paddy
	S. No.
	Year
	Yield (kg/ha)
	Gross returns (Rs./ha)
	Cost of cultivation (Rs./ha)
	Net returns (Rs./ha)
	Benefit cost ratio

	
	
	Demonstration
	Farmers’ practice
	Increase in yield (%)
	Demonstration
	Farmers’ practice
	Demonstration
	Farmers’ practice
	Demonstration
	Farmers’ practice
	Demonstration
	Farmers ‘ practice

	1
	2021
	5795
	5413
	9.37
	112429
	105019
	59950
	57630
	52479
	47389
	1.88
	1.82

	2
	2022
	6428
	5850
	9.88
	134123
	122235
	66378
	64646
	67745
	57589
	2.02
	1.89

	3
	2023
	6687
	6114
	7.06
	152834
	139830
	80783
	78875
	72051
	60955
	1.89
	1.77

	Mean
	6112
	5632
	8.77
	123276
	113627
	63164
	61138
	64092
	55311
	1.93
	1.83



Table:3 Technology gap, extension gap and technology index in the management of diseases in paddy
	S. No.
	Year
	Yield (kg/ha)
	Technology gap (kg/ha)
	Extension gap
(kg/ha)
	Technology index (%)

	
	
	Potential
	Demonstration
	Farmers’ practice
	
	
	

	1
	2021
	6908
	5795
	5413
	1113
	382
	16.112

	2
	2022
	6908
	6428
	5850
	480
	578
	6.948

	3
	2023
	6908
	6687
	6114
	221
	573
	3.199

	Mean
	6908
	6303
	5792
	605
	511
	8.753



