



EFFICACY OF HEXACONAZOLE 5% SC AGAINST SHEATH BLIGHT ON RICE AND ITS COMPATIBILITY WITH INSECTICIDES
ABSTRACT
Among the fungal diseases causing significant yield loss in rice, sheath blight ranked the second most important rice disease worldwide after blast. A study on compatibility was undertaken with effective fungicide Hexaconazole 5% SC with insecticides and micronutrient under field condition with treatments laid out in a randomized block design (RBD) with three replications at the Agricultural Research Station, Gangavati, during Kharif 2012 and Summer 2012-13. The results revealed that Sheath blight incidence was minimum in the treatments with Hexaconazole 5% SC alone and in combination with Buprofezin 20% + Acephate 50% WP during both seasons. The efficacy of Hexaconazole was not affected due to the combination with Buprofezin 20% + Acephate 50% WP. During Kharif, the combined treatment recorded 16.53 per cent disease incidence with a yield of 73.7 q/ha, compared to 17.63 per cent and 63.5 q/ha, respectively, with Hexaconazole alone. Similarly, during summer, the combination treatment resulted in 14.43 per cent disease incidence and the highest yield (77.3 q/ha). The grain yield data indicated that, Hexaconazole 5% SC in combination with Buprofezin 20% + Acephate 50% WP record the higher yield compared to the individual treatments and the untreated control. Hence, Hexaconazole 5% SC is compatible with Buprofezin 20% + Acephate 50% WP with respect to enhanced grain yield in rice.
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Globally, rice covers an area of about 166 million hectares with a production level of about 750 million tones and productivity of 4.5 tons per hectare. Globally, India ranks first in area (43 million hectares) and second in production (170 million tons) with a productivity of 3.9 tons per hectare (Pathak et al., 2020). In India, area 46.38 Mha with production 130.29 Mt and productivity 2809 kg/ha (Anon., 2022). Insect pests and diseases are the major evils responsible for lower yield of rice in India. Among the fungal diseases sheath blight of rice caused by Rhizoctonia solani Kunh. is an important disease and a serious threat in rice growing areas of the world and causes more economic yield losses (Seni et al., 2017), ranging from 20 to 50 per cent depending on the severity of infection (Margani and Widadi, 2018) It causes yield loss to the extent of 59 to 69 per cent (Singh et al., 2016). The yield losses ranging from 4 to 50 per cent have been reported depending on the crop stage at the time of infection, severity of the disease and environmental conditions (Bhunkal et al., 2015). The use of chemicals has great potential in disease reduction. Judicious use of chemicals is the most palatable and cost effective choice for efficient disease management (Bhuvaneshwari and Raju, 2012). The fungicides occupy a major share and contribute greatly towards disease management. It is mainly because of their convenience, easily available, effectiveness and broad spectrum. Hence, chemical control is still widely practiced and is the most successful strategy for managing crop losses due to blast globally (Kumar et al., 2021). 
Most of the times insect pests and diseases occurs together in rice demands the necessity of fungicidal and insecticidal application at the same place and time. In many endemic areas, sheath blight, brown plant hopper, leaf folder and stem borer occur at the same stage of the crop growth and for their management use of combination of suitable insecticides and fungicides in the same tank is economical and practicable. This practice reduces application cost in the event of simultaneous occurrence of both insect pests and diseases during crop growth period. But, at the same time, the effectiveness of the individual components in the mixture should not be reduced. Therefore, a combined application of effective fungicides and insecticides is a practical necessity (Chaudhari et al, 2014: Visalakshmi et al., 2016; Atanu Seni et al., 2017). In TBP area farmers are regularly going for mixed combinations of fungicides, insecticides and also micronutrients is a common practice in view of occurrence of the diseases and pest together and also labour shortage. Keeping this in mind, the study was undertaken with effective fungicides like hexaconazole, along with the effective insecticides like buprofezin, acephate, flubendiamide and micronutrient mixture Tracel at recommended rates to find their efficacy of compatibility of the fungicides, insecticides and micronutrient on rice under field condition.
MATERIALS AND METHODS: 

The field trial was conducted with eight treatments and replicated three times in RBD design at Agricultural Research Station, Gangavati during Kharif 2012 and Summer 2012- 2013 cropping season. The variety BPT-5204 was sown with the spacing of 20 cm x 10 cm in plot size of 5 X 5 m2 with all regular agronomic practices followed as per the standard package of practice of University of Agricultural Sciences, Raichur. The compatibility of the fungicide, insecticides and micronutrient was done along with standard checks and untreated control on rice. 
Treatments details were as follows; 
T1- Buprofezin 20% + Acephate 50% WP @ 1000 g/ha; 
T2- Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Flubendiamide 20% WG @ 125 g/ha; 
T3- Flubendiamide 20% WG @ 125 g/ha; 
T4- Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Hexaconazole 5% SC @ 1000 ml/ha; 
T5- Hexaconazole 5% SC @ 1000 ml/ha; 
T6- Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Tata Tracel @ 2500 g/ha; 
T7- Tata Tracel @ 2500 g/ha;
T8- Control.
The pesticides were applied as foliar spray treatment in the replicated plots just after the appearance of pests and disease in the experimental plots during maximum tillering stage during both the seasons and reached ETL near booting stage, hence sprayings were given once at booting and second at 50 per cent flowering stages. Observations were recorded on disease severity in each treatment after sprays as per the standard method. The incidence of disease were recorded on leaves as Per cent Disease Index (PDI) on the basis of scoring of the diseases as per the degree of severity was graded based on height of the plant portions affected by the disease and expressed as percentage of the total area as per the SES scale of rice (IRRI, 2013). In the present study, observations for sheath blight disease incidence were recorded from the randomly selected twenty clumps / hills per plot for recording the disease severity in each replicated plots of the treatments. The observations were recorded on intensity of diseases were observed in each replicated plot for each treatment on 10th day after 1st and 2nd spray, respectively. After 10 days of last spray, the final scoring of the disease incidence was recorded. Further, the scored data were converted into Per cent Disease Index (PDI) of plants using formula given by Wheeler (1969)
                                                 Sum of numerical rating

Percent Disease Index (PDI) = ---------------------------------------------------------------- X 100

                                  Total no. of plants observed X Maximum rating scale

Stunted growth due to zinc deficiency was evaluated based on number of hills showing stunted growth due to zinc deficiency and total number of hills in each plot was recorded 20 days after 2nd spray. Later per cent hills showing stunted growth were calculated. In order to record the yield, crop was harvested plot-wise from the individual replicated plots and average paddy yield was recorded and converted into q/ha. The original PDI values were suitably transformed into arcsine transformed values and subjected to statistical analysis for drawing conclusions 
RESULTS AND DISCUSSION:  

Sheath blight incidence was minimum in the treatments with Hexaconazole 5% SC alone and in combination with Buprofezin 20% + Acephate 50% WP during both season of studies (Table 1 and 2; Fig. 1). The efficacy of Hexaconazole was not affected due to the combination with Buprofezin 20% + Acephate 50% WP and the treatment recorded 16.53 per cent sheath blight with yield of 73.7q/ha as against 17.53 percent when used Hexaconazole alone with yield of 63.5q/ha during Kharif 2012. During summer the Hexaconazole combination with Buprofezin 20% + Acephate 50% WP recorded yield of 77.3q/ha with lowest disease of 14.43 per cent as against yield of 65.7q/ha and disease of 15.54 per cent when Hexaconazole used alone. Hence, Hexaconazole 5% SC is compatible with Buprofezin 20% + Acephate 50% WP. The control treatment recorded 41.55 and 38.86 per cent disease with yield of 46.4q/ha and 49.8q.ha during Kharif and summer, respectively. The per cent plants showing the stunted growth due to the zinc deficiency was minimum in the treatments with Tracel alone  (3.79 and 2.60 per cent during Kharif and summer, respectively) and in combination with Buprofezin 20% + Acephate 50% WP (2.54 and  2.10 per cent during Kharif and summer, respectively) (Table 1 and 2). The micronutrient quality Tracel was not affected due to the combination with Buprofezin 20% + Acephate 50% WP. Hence, Tracel is compatible with Buprofezin 20% + Acephate 50% WP with respect to the reduction to zinc deficiency.     
The promising effect of Hexaconazole 5% SC and Propiconazole 25% EC also corroborates with the finding of Nagaraju and Naik (2017). Application of fungicides at the initial stages of infection especially at booting stage is recommended for managing sheath blight (Singh et al., 2016; Uppala and Zhou, 2018). There was a significant difference among the combined treatments with respect to disease incidence of sheath blight diseases and all treatments recorded significantly lower disease incidence compared to untreated control in both the seasons. Prasad et al. (2015) found that the combination of Flubendiamide + buprofezin 24 SC @ 1.75ml/l and Tricyclazole 75 WP @ 0.6 g/l was most effective against both stem borer and leaf blast with 3.22 and 5.01 per cent infestation, respectively and fetched average grain yield of 30.39 q/ha. Bhanu et al. (2007) studied the compatibility of Imidacloprid 200 SL with Validamycin 3 SL and found that they were highly compatible and effective in reducing plant hopper and sheath blight incidence. The overall results revealed that tank mixing of fungicides with insecticides involved in the present studies did not reduce the efficacy of the fungicides against rice sheath blight and that of insecticides against brown planthopper and leaf folder. Hence, they are compatible with each other for spray application to control the rice pests. These findings are in conformity with the findings of Singh et al. (2010), where in it was reported that the combination treatments of fungicides (tricyclazole and iprobenphos) and insecticides (indoxacarb and cartap hydrochloride) were biologically as effective as their individual treatments against neck blast, leaf folder and stem borer of rice, respectively during kharif 2006 and 2007 along with corresponding grain yield in Taraori Basmati. Similar reports were reported by Prajapati et al. (2005) that insecticide triazophos (20% EC @ 0.02%) alone or tank mixed with fungicides carbendazim (50% WP @ 0.05%) and tricyclazole (75% WP @ 0.04%) was found effective in controlling leaf folder damage as well as white backed plant-hoppers as compared to untreated control. Bhatnagar (2004) reported that the combination of cartap (Padan 50% WP) and tricyclazole (Beam 75% WP) was effective in reducing the damage by rice leaf folder and blast, and found to be compatible. Thus, the effectiveness of the six insecticides viz., buprofezin, pymetrozine, acephate, chlorantraniliprole, dinotefuran and imidacloprid + ethiprole did not in any way get hindered by mixing with the fungicides. All the treatments with fungicide-insecticide combinations had significantly higher grain yield as compared to the control.
The observation on the grain yield is presented in the table 1 and 2. The results indicated that, Buprofezin 20% + Acephate 50% WP in combination with Flubendiamide 20% WG, Hexaconazole 5% SC and Tracel could record the maximum yield compared to the treatments with the individual products and the control. Hence, Hexaconazole 5% SC is compatible with Buprofezin 20% + Acephate 50% WP Flubendiamide 20% WG and Tracel with respect to the production of more grain yield. All the treatments given plots gave superior yield than untreated control plot. The present findings are in agreement with the findings of Bhuvaneshwari and Raju (2013) who reported that the effectiveness of insecticides did not in any way hamper by mixing with different fungicides and they are compatible with each other for spray application to control the insect pests viz., stem borer, brown plant hopper, leaf folder and sheath blight. 
The tested combinations were physically compatible at laboratory and did not record any phytotoxic symptoms under field conditions during both the years. The results confirm that the fungicides and insecticide involved in the trial are compatible in all combinations from the point of sheath blight, stem borer, leaf folder and brown plant hopper. The overall results revealed that tank mixing of insecticides with fungicides involved in the present study did not reduce the efficacy of the fungicides against sheath blight and that of the insecticides against stem borer, leaf folder and brown plant hopper. Hence, they are compatible with each other for spray application to control the rice pest and diseases. The findings are in conformity with Bhuvaneswari and Raju (2013), where it was reported that the combination of Chloranthriniliprole @ 0.3mL/L and Hexaconazole @ 2mL/L gave less sheath blight, stem borer and leaf folder incidence in rice crop. Chormule et al. (2014) reported that Flubendamide 480 SC @ 30g a.i./ha and Cartap hydrochloride 50 SP @ 375g a.i./ha alone have shown better results against stem borer in rice crop. The reduction of insect pest and disease severity may be one of the possible reasons for enhancement of grain yield. The chemical method of control is applicable for all areas, irrespective of varieties and has an advantage in a reduction in disease occurrence, spread and enhance yield. They realized higher grain yields in combination treatments compared to either insecticide or fungicide treatments alone. Boukaew et al. (2013) demonstrated that antagonistic microbes can effectively complement chemical fungicides for managing rice sheath blight caused by Rhizoctonia solani. Streptomyces philanthi RM-1-138 was compatible with commonly used fungicides and, when combined, enhanced disease suppression without adverse effects on the biocontrol agent. Greenhouse results showed improved protection (up to 74%) with integrated treatments compared to fungicides alone.
CONCLUSION:

Based on the trial results, Hexaconazole 5% SC was found to be compatible with Buprofezin 20% + Acephate 50% WP, Flubendiamide 20% WG and Tracel. These combinations effectively managed sheath blight, stem borer, leaf folder and brown planthopper, while also reducing nutrient deficiency symptoms. Tank mixing did not reduce the efficacy of either fungicides or insecticides, nor did it cause any phytotoxic effects on the rice crop. All fungicide-insecticide combinations resulted in significantly higher grain yield compared to the untreated control. Hence, the study confirms that Hexaconazole 5% SC can be safely tank mixed with the tested insecticides and Tracel and may be recommended for field application in rice pest management.
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Table 1. Effect of Hexaconazole 5% SC against sheath blight and its combination with insecticides, Tracel, stunted growth due to zinc deficiency and yield in rice during Kharif 2012
	Tr. No.
	Treatments
	Mean per cent sheath blight (10 days after 1st  spray)
	Mean per cent sheath blight

(10 days after 2nd  spray)
	Mean per cent plants showing stunted growth due to zinc deficiency   (20 days after 2nd spray)
	Grain  yield (q/ha)

	T1
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha 
	24.34

(29.58)
	34.54

(36.01)
	10.54

(18.96)
	61.4

	T2
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Flubendiamide 20% WG @ 125 g/ha 
	23.26

(28.85)
	29.45

(32.88)
	9.03

(17.51)
	70.5

	T3
	Flubendiamide 20% WG @ 125 g/ha 
	26.25

(30.84)
	30.34

(33.44)
	10.12

(18.57)
	63.6

	T4
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha +  Hexaconazole 5% SC @ 1000 ml/ha 
	9.40

(17.87)
	16.53

(24.01)
	8.45

(16.91)
	73.7

	T5
	Hexaconazole 5% SC @ 1000 ml/ha 
	10.00

(18.45)
	17.63

(24.85)
	10.43

(18.86)
	63.5

	T6
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Tracel @ 2500 g/ha
	26.40

(30.94)
	35.63

(36.67)
	2.54 
(9.19)
	66.7

	T7
	Tracel @ 2500 g/ha
	23.96

(29.32)
	30.34 
(33.44)
	3.79

(11.24)
	56.1

	T8
	Control
	28.99

(32.59)
	41.55 
(40.14)
	11.10

(19.48)
	46.4

	
	SEm ±
	0.97
	1.20
	0.62
	0.49

	
	CD at P= 0.05
	2.89
	3.56
	1.85
	1.50


Figures in the parenthesis are angular transformed values
Table 2. Effect of Hexaconazole 5% SC against sheath blight and its combination with insecticides, Tracel, stunted growth due to zinc deficiency and yield in rice during Summer 2012-13
	Tr. No.
	Treatments
	Mean per cent sheath blight (10 days after 1st  spray)
	Mean per cent sheath blight

(10 days after 2nd  spray)
	Mean per cent plants showing stunted growth due to zinc deficiency  (20 days after 2nd spray)
	Grain  yield (q/ha)

	T1
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha 
	22.20

(28.12)
	29.98

(33.30)
	9.3 (17.78)
	64.7

	T2
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Flubendiamide 20% WG @ 125 g/ha 
	23.05

(28.70)
	29.16

(32.68)
	8.9 (17.39)
	74.8

	T3
	Flubendiamide 20% WG @ 125 g/ha 
	23.86

(29.24)
	29.71

(33.03)
	9.6 (18.06)
	66.3

	T4
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha +  Hexaconazole 5% SC @ 1000 ml/ha 
	8.65

(17.11)
	14.43

(22.32)
	8.4 (16.86)
	77.3

	T5
	Hexaconazole 5% SC @ 1000 ml/ha 
	9.47

(21.41)
	15.54

(23.22)
	8.8 (17.26)
	65.7

	T6
	Buprofezin 20% + Acephate 50% WP @ 1000 g/ha + Tracel @ 2500 g/ha
	23.32

(28.87)
	31.08

(33.90)
	2.1 (8.35)
	70.2

	T7
	Tracel @ 2500 g/ha
	21.10

(27.35)
	28.86

(32.49)
	2.6 (9.29)
	61.2

	T8
	Control
	27.75

(31.79)
	38.86

(38.56)
	10.8 (19.19)
	49.8

	
	SEm ±  
	1.30
	2.10
	0.69
	0.53

	
	CD at P= 0.05
	3.94
	6.25
	2.14
	1.58


    Figures in the parenthesis are angular transformed values
[image: image1.jpg]


           [image: image2.jpg]Hexaconazole

SY%EC





Fig. 1.
Influence of Hexaconazole 5% SC and Insecticide Combinations on Sheath Blight, Zinc Deficiency Symptoms and Yield of Rice (Summer 2012–13)

