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Efficacy of seed treatment and seedling root dip with insecticides against rice leaf folder, Cnaphalocrocis medinalis Guenee



ABSTRACT
Aim: To study the efficacy of seed treatment and seedling root dip treatment with newer insecticides against the rice leaf folder. 
Study design: Field experiment in Randomized Complete Block Design with 13 treatments and 3 replications. 
Place and duration of study: ICAR-Indian Institute of Rice Research, Hyderabad during the Kharif season of the year 2024-25.
[bookmark: _GoBack]Methodology: For seed treatment the insecticides were carbosulfan 25% DS @ 60g/kg seed, chlorantraniliprole 50% FS @ 6ml/kg seed, thiamethoxam 70% WS @ 7.5 g/kg seed, imidacloprid 48% FS @ 2.5 ml/kg seed, and triflumezopyrim 10% SC @11.8ml@kg/seed. Whereas, for seedling root dip treatment in addition to above insecticides, chloropyriphos 20% EC @ 11.25 ml/kg seed and microbial consortium @20g/kg seed also were tested. 
Results: The seed treatment with thiamethoxam 70 WS was the most effective treatment with significantly lower damaged leaves, followed by T6 (seedling root dip with carbosulfan 25% DS) as  compared to the untreated control with  47.4% and 41.7 % reduction over the untreated control. 
Conclusion: Thus, seed treatment in rice could be a key element in integrated management of early stage pests of rice and could be useful in reducing the number of foliar applications required for management of internal feeding and defoliating insect pests. 
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1. INTRODUCTION         
 Rice (Oryza sativa) is one of the most important cereal crops in the world and extensively cultivated in the diverse ecosystems of tropical and subtropical regions of the world. Rice serves as the staple food for over two-third of the Indian population, making up 40% of the total food grain production. In India, rice is cultivated in 47.58 million hectares, yielding 136.70 million tonnes at a productivity rate of 2873 kg per hectare (Ministry of Agriculture and Farmers Welfare, 2024). However, rice cultivation faces significant challenges from insect pest damage and more than a hundred species of insect pests were reported in rice (Kalode, 2005). The overall loss due to insect damage in rice was estimated to be 25 per cent (Dhaliwal et al., 2010). Rice leaf folder, Cnaphalocrocis medinalis Guenee (Lepidoptera: Crambidae) is an important leaf feeding insect in India and many rice growing countries in Asia. Leaf folder incidence in India, is on the increasing trend and causing extensive damage (Sailaja et al., 2020). Leaf folder larva folds the leaf blade vertically and stitches the edges by means of silken threads. It feeds by scraping the green mesophyll tissue from within the fold resulting in membranous patches. 
In India, control of nursery and early season insect pests in rice is by application of granular insecticides such as carbofuran, chlorantraniliprole, cartap hydrochloride and fipronil. Whereas, at reproductive stage, foliar spraying of chlorantraniliprole, cartap hydrochloride, fipronil, acephate, dinotefuran, pymetrozine and triflumezopyrim is in vogue. Seed treatment with insecticides despite being simple, effective and low-cost technology for the control of insect pests on agricultural crops is seldom adopted, particularly in rice. Seed treatment with insecticides also known to have stimulatory influences on plant germination, growth and defence to insect pests by interfering with metabolic enzyme pathways (Hanley and Whiting, 2005). However, the information on the efficacy of seed treatment with novel insecticides against the important insect pests of rice, particularly against the leaf folder is scanty. Hence, the present work was undertaken to study the efficacy of seed treatment and seedling root dip treatment with novel insecticides for the management of rice leaf folder. 
2.MATERIAL AND METHODS
A Field experimental was conducted in the Kharif season of the year 2024 at the Research Farm of ICAR-Indian Institute of Rice Research, Rajendranagar, Hyderabad in a randomized complete block design with 13 treatments (Table 1) and three replications, each measuring 30 m2 area. The cultivar was TN-1, which is known to be susceptible to many of the insect pests of rice. All the package of practices were adopted in raising the crop. In case of plant protection chemicals other than seed treatment and seedling root dip treatment, no other chemicals were applied. For seed treatment the required quantity of seed was soaked overnight in water. Next day excess water was drained out and the soaked seed were transferred to a polythene bag and required quantity of insecticide was added to the soaked seeds inside the bag. A uniform coating of insecticides on the seeds was made to form by shaking the polythene bag vigorously. Seeds coated with the insecticide were shade dried for one hour. For powder formulations, a thick slurry of insecticide is prepared by adding small amount of water and mixed with the seeds.  Treated seeds were kept in a cloth bag, tied tightly and incubated for anaerobic germination for two days. The sprouted seeds were broadcasted uniformly in the prepared nursery beds.
For seedling root dip insecticide solutions of the desired quantity and strength were prepared. The seedlings were pulled from the nursery bed in the evening before transplantation (30 days after germination) and tied into bundles. The entire root system was immersed in the insecticide solution overnight and transplanted in the main field next day. Observations were taken in main field at 30 days after transplanting (DAT) on the number of leaves damaged by leaf folder per hill and total number of leaves per hill. The leaf folder damage was expressed in terms of the per cent damaged leaves.  

     Per cent damaged leaves = *100
Table 1: Details of seed treatment and seedling root dip treatment
	Treatment Details
	Dosage

	T1: Seed dressing with Carbosulfan 25% DS (Carbamate IRAC 1A)
Trade Name: Advantage, FMC India 
	60g/kg seed

	T2: Seed dressing with Chlorantraniliprole 50% FS (Diamide IRAC 28)
Trade Name:Lumivia, Corteva Agriscience
	6ml/kg seed

	T3: Seed dressing with Thiamethoxam 70% WS (Neonicotinoid IRAC 4A)
Trade Name: Cruiser, Syngenta
	7.5g/kg seed

	T4: Seed dressing with Imidacloprid 48% FS (Neonicotinoid IRAC 4A)
Trade Name: Gaucho, Bayer India
	2.5ml/kg seed

	T5: Seed dressing with Triflumezopyrim 10% SC (Mesoionic group IRAC 4E) 
Trade Name: Pexalon, Corteva Agriscience
	11.8ml/kg seed

	T6: Seedling root dip with Carbosulfan 25% DS (Carbamate IRAC 1A)
	60g/kg seed

	T7: Seedling root dip with Chlorantraniliprole 50% FS (Diamide IRAC 28)
	6ml/kg seed

	T8: Seedling root dip with Thiamethoxam 70% WS (Neonicotinoid IRAC 4A) 
	7.5g/kg seed

	T9: Seedling root dip with Imidacloprid 48% FS (Neonicotinoid IRAC 4A)
	2.5ml/kg seed

	T10: Seedling root dip with Triflumezopyrim 10% SC (Mesoionic group IRAC 4E) 
	11.8ml/kg seed

	T11: Seedling root dip with Chloropyiphos 20% EC (Organophosphates IRAC1B). Leathal, Insecticide India Limited
	11.25ml/kg seed

	T12:  Seedling root dip with KRB+ Azospirullum+ PSB+ZMB (Consortium) 
PJTAU Product
	20g/kg seed

	T13: Untreated control 
	



RESULTS AND DISCUSSION
[bookmark: _Hlk201752803]Efficacy of the treatments against the leaf folder damage was expressed in terms of the percent leaves damaged per hill, which ranged from 10.94% to 18.66% and the treatment effects were significant. The treatment T3 (seed treatment with thiamethoxam 70 WS) was the most effective treatment with significantly lower damaged leaves (10.94 %), which was  followed by T6 (seedling root dip with carbosulfan 25% DS) (12.11%) as compared to T13 untreated control (20.78%) and T12 (seed treatment with microbial consortium) (18.66%), but were at par with the rest of treatments (Table 2 and Fig.1). In terms of per cent reduction over the untreated control, the reduction in the best treatment T3 was 47.4% followed by 41.7 % in T6. 
Table 2: Field efficacy of rice seed treatment and seedling root treatment against leaf folder 
	Treatment
	% Damaged leaves

	Seed treatment 
	T1
	Carbosulfan 25% DS
	13.69bc
(7.87)

	
	T2
	Chlorantraniliprole 50% FS
	15.95abc
(9.18)

	
	T3
	Thiamethoxam 70% WS
	10.94c
(6.28)

	
	T4
	Imidacloprid 48% FS
	13.40bc
(7.70)

	
	T5
	Triflumezopyrim 10% SC
	14.43bc
(8.30)

	Seedling root dip treatment 
	T6
	Carbosulfan 25%DS
	12.1c
(6.95)

	
	T7
	Chlorantraniliprole 50%FS
	16.01abc
(9.21)

	
	T8
	Thiamethoxam 70% WS
	13.38bc
(7.68)

	
	T9
	Imidacloprid 48% FS
	14.44bc
(8.30)

	
	T10
	Triflumezopyrim10% SC
	15.12abc
(8.69)

	
	T11
	Chloropyiphos 20%EC
	14.84abc
(8.53)

	
	T12
	KRB+Azospirullum+ PSB+ZMB (Consortium)
	18.66ab
(8.53)

	Untreated control
	T13
	Untreated control
	20.78a
(12.03)

	LSD
	6.0579


Figures in the parenthesis are arc sine transformed values. Means followed by same alphabet are significantly not different (P=0.05). LSD (SAS version 9.3). 

Fig.1 Per cent reduction in leaf folder damage over the untreated control
Seed treatment with neonicotinoids is widely used in several agricultural crops. In rice seed treatment with thiamethoxam was found to be effective against the early season pests in rice such as thrips (Tang et al., 2017) and rice water weevil (Lanka et al., 2017).  Thiamethoxam seed treatment had no negative effects on the percentage of seedling emergence, establishment and key seedling characteristics including plant height, root length and fresh above-ground and underground weight. In addition to their effects on pests, neonicotinoid seed treatments may benefit crop plants directly by increasing plant growth or altering plant responses to stresses. Effectiveness of thiamethoxam as seed treatment was also demonstrated against sorghum shoot fly (Kumar and Tiwana, 2018; Saxena et al., 2023). Whereas, Srinivas and Lawande (2017) in onion found carbosulfan as root dip at 0.025% followed by foliar sprays significantly reduced thrips damage and led to the highest marketable yield. Anthranilic diamides also were reported to be effective as seed treatment insecticides against the early season pests in various crops. Chlorantraniliprole 625g/L FS was effective against the leaf folder with no phytotoxicity on rice crop and no adverse effects on natural enemies (Rani et al., 2020; Han et al., 2022; Patil et al., 2023).  Seed treatment with another diamide insecticide, tetraniliprole 480 FS was effective against the yellow stem borer and leaf folder in rice without any adverse effects on the spiders (Singh et al., 2023). In maize, chlorantraniliprole and cyantraniliprole applied via seed treatment showed translocation of insecticides into leaves. However, the translocation of chlorantraniliprole and cyantraniliprole from sprayed leaves to new leaves was not observed. The absorption and redistribution capacity of chlorantraniliprole and cyantraniliprole throughout the plant confer a prolonged residual action with satisfactory control of Spodoptera frugiperda (Pes et al., 2020). In soybean, two anthranilic diamide insecticides, chlorantraniliprole and cyantraniliprole, significantly lowered survivorship of Spodoptera frugiperda (Thrash et al 2013). 

CONCLUSION
Among all the treatments the best treatment for controlling leaf folder in rice is seed treatment with thiamethoxam 70 WS@7.5g/kg seed with 47.4% per cent reduction in leaf folder damage over the untreated control followed by seedling root dip with carbosulfan 25 DS@60g/kg seed with 41.7% reduction. Thus, seed treatment in rice could be a key element in integrated management of early stage pests of rice and could be useful in reducing the number of foliar applications required for management of internal feeding and defoliating insect pests.
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