


Field efficacy of newer insecticides insecticide molecules against pomegranate thrips and their impact on natural enemies
Abstract	Comment by Prabhu Prasanna: Include the purpose of the study
The field experiment was conducted at Agroforestry Research Station, Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar, Dist: Banaskantha, Gujarat, India to assess the efficiency of newer insecticide molecules against pomegranate thrips management and their impact on natural enemies (spider) at Agroforestry Research Station, Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar, Dist: Banaskantha, Gujarat, India during 2021-22 to 2023-24. In thisA Randomized Block Design was used with seven treatments viz., Cyantraniliprole 10.26% OD @0.75 ml/L, cyantraniliprole 10.26% OD@0.90 ml/L, lambdacyhalothrin 5% EC@0.5 ml/L, lambdacyhalothrin 5% EC@1.0 ml/L, fipronil 5% SC@1.0 ml/L, spinosad 45% SC@0.25ml/L, and an untreated control and with three separate replicationreplications.  Each treatment consisting consists of one plant of the pomegranate (variety Bhagwa) with maintained at a spacing of 4.0 x 4.0 m for fruits production in the hasta bahar season. The first spray was carried out at the 50% flowering and second spray was carried out 15 days after first spray. The pooled results of three years data revealed that two spray of cyantraniliprole 10.26% OD @ 0.90 ml/L at 15 days interval recorded with the lowest thrips population (2.97 thrips/twig) and found to be significantly superior over rest of treatments during the hast bahar season. It was followed by cyantraniliprole 10.26% OD @ 0.75 ml/L (3.89 thrips/twig). The pooled results on of occurrence of spider observed revealed that untreated control found maximum spider population (0.72 spider/twig) was found in untreated control. It was followed by spinosad 45% SC@0.25ml/L and cyantraniliprole 10.26% OD @ 0.75 ml/L which recorded 0.48 and 0.36 spider/twig, respectively.   
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Introduction
Pomegranate (Punica granatum L.),  an ancient fruit known as “Fruit of Paradise” belongs to the botanical family Punicaceae, is one among the major fruit crops grown extensively in the tropics and subtropics. Pomegranate is one of the table fruit fruits from ancient times of the world. In India, pomegranate is popularly known as Anar, Dalimb, Dalima, or Dodima in different states. It is thought to be indigenous to Iran, where it was first cultivated during 2000 B.C. (Evreinoffa, 1949). Pomegranate is a good source of carbohydrates and minerals such as calcium, iron, and sulphur. It is rich in vitamin-C and citric acid (Malhotra et al., 1983).  Pomegranate is a widely consumed fruit and contains a lot of nutrients that help prevent cell damage and have a soothing effect on health. The fruit also has antidiabetic, antihypertensive, antimicrobial and anti-tumor properties (Vucic et al., 2019). Pomegranate is a well-known arid horticultural crop that is widely grown around the world, but particularly in Mediterranean countries such as Spain, Afghanistan and to some extent in Russia, China, United States, and Japan. Due to its drought-tolerant hardiness, low maintenance requirements, consistent and good yields, fine table and therapeutic qualities, improved quality retention, and ability to be placed in rest during periods of low irrigation potential, pomegranate cultivation is unique in its own right, especially in the hot, semi-arid, and desert regions of India. It has been grown all over India. Maharashtra, Gujarat, Uttar Pradesh, Andhra Pradesh, Karnataka, Rajasthan and Tamil nadu Nadu are the major pomegranate growing states of India. It is a prominent fruit crop in dry regions worldwide, and India is one of the leading producers with a cultivated area of 2.76 lakh hectares and an aanual annual production of 31.48 lakh tonnes during 2021-22 (Kumar et al., 2022). This crop suffers from an array of biological and climatic stress components, of which insect pests are the major production constraints. A total of 91 insects, 6 mites, and one snail pest are known to attack the pomegranate crop (Balikai et al., 2011). Deudorix (Virachola) isocrates (Fab.), the most poisonous adversary of the pomegranate butterfly, has the ability to destroy over 50% of the fruits. Many serious issues have resulted from the overuse and improper application of insecticides, including mealy bugs Planococcus lilacinus (Cockerell), Anaphothrips oligochaetus (Karny), mites Aceriagranati Can. & Massal; Oligonychus punicae (Hirst.); aphids Aphis punicae (Passerini), Thrips Rhipiphorothrips cruentatus (Hood), Scirtothrips dorsalis (Hood), and whiteflies (Pomegranate whitefly, Siphoninus phillyreae (Haliday). These sucking pests attack the crop during its flowering and fruiting stages, weakening the plant's resistance to disease and producing honeydew on its leaves. The polyphagous thrips species (Scirtothrips dorsalis Hood.) that infests pomegranate is known to harm a number of seasonal field crops, vegetable crops, and fruit crops. Thrips nymphs and adults both use their mouth parts to rasp and sucked in order to feed. They induce laceration on the surface of the developing fruiting portions and deformity that gives the fruits a corcky appearance. As a result, the quality of the fruits deteriorates, fetching poor prices on the domestic market and being rejected for export. Thrips have the ability to harm any stage of development, from the vegetative stage to fruit harvest, thus it's imperative to control them more skill fullyskillfully. It has been found that a number of insecticides work well to control pomegranate pests. But the majority of them need to be sprayed in large amounts, which may pose problems of with residues. In recent years, several new pesticides are have been available and claimed to be effective at low doses to control pest pests with little harm to the environment. Though, farmers are using number of insecticides but the control of thrips is not at remarkable level. Therefore, it is necessary to carried out to examine the efficacy of newer insecticides molecule against management of pomegranate thrips and their effect on natural enemies in filed conditions. 	Comment by Prabhu Prasanna: No need to elaborate more about the crop. It should be brief.	Comment by Prabhu Prasanna: Rewrite this sentence properly	Comment by Prabhu Prasanna: Include the importance of using newer insecticides. Write about the purpose of the study.

Materials and Methods
The present investigation was carried out at Agroforestry Research Station, Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar, Dist: Banaskantha, Gujarat, India, during 2021-22 to 2023-24. In thisA Randomized Block design was used with seven treatments and with three separate replication replications, each treatment consisting of one plant of pomegranate variety Bhagwa with maintained at a spacing of 4.0 x 4.0 m for fruits fruit production in the hasta bahar season. The pomegranate was raised with recommended agricultural practices. The two spray sprays of insecticides were carried out during the hasta bahar. The spray volume was standardized by spraying the control treatment with sole application of water. The first spray was carried out at the 50% flowering, and the second spray was carried out 15 days after the first spray. Spraying was done using a knapsack sprayer fitted with a hollow cone nozzle. The followings following seven treatments (six insecticides plus one untreated control) were used for to assess their effectiveness against management of pomegranate thrips and their impact on natural enemies. The thrips population was recorded before spray and at the 1st, 3rd, 7th, 10th and 15th days after each spray. 
	Tr. No.	Comment by Prabhu Prasanna: Give the title of the table
	Treatment Details

	T1
	Cyantraniliprole 10.26% OD @0.75 ml/L

	T2
	Cyantraniliprole 10.26% OD@0.90 ml/L

	T3
	Lambdacyhalothrin 5% EC@0.5 ml/L

	T4
	Lambdacyhalothrin 5% EC@1.0 ml/li

	T5
	Fipronil 5% SC@1.0 ml/L

	T6
	Spinosad 45% SC@0.25ml/L

	T7
	Untreated control



The nymph and adult populations of thrips were recorded during the vegetative/fruiting stage of the crop from five randomly selected twigs/plant by tapping the shoot on the black paper and counting the number of thrips during before spray and 1st, 3rd, 7th, 10th and 15th days after each spray. The population of natural enemies (spider) were was also recorded during the beforebefore the spray and 10th and 15th days after each spray. The recorded data were subjected to statistical analysis. 

Results and Discussion
Effect of treatments on thrips
In present investigation, shown in Table-1, it was found that all the treatments were found significantly superior in suppressing thrips population over the untreated control during the period of experimentation. The pooled results on thrips incidence during 2021-22 presented in tableTable-1 revealed that the minimum thrips population (1.71 thrips/twig) was recorded                                 with cyantraniliprole 10.26% OD @ 0.90 ml/L followed by cyantraniliprole 10.26% OD                            @ 0.75 ml/L (2.24 thrips/twig). The next best treatment was lambdacyhalothrin 5% EC@ 1.0 ml/L (2.77 thrips/twig). The control treatment recorded the maximum population of thrips                    (10.08 thrips/twig).
The perusal data on pooled results of thrips incidence on pomegranate during 2022-23 is presented in Table-1. The result revealed that the least thrips population (3.59 thrips/twig) was observed with cyantraniliprole 10.26% OD @ 0.90 ml/L. It was followed by same insecticide with 0.75 ml/L (4.78 thrips/twig) and spinosad 45% SC@0.25ml/L (4.85 thrips/twig). Maximum The maximum thrips population (8.57 thrips/twig) was recorded in the untreated control. The thrips incidence on pomegranate during the year 2023-24 presented in tableTable-1 revealed that all the treatments were found significantly superior over the control. The lowest incidence of thrips was observed in plants treated with cyantraniliprole 10.26% OD @ 0.90 ml/L (3.81 thrips/twig). The next best treatment was spinosad 45% SC@0.25ml/L (4.73 thrips/twig), which was at par with cyantraniliprole 10.26% OD @ 0.75 ml/L (4.94 thrips/twig) and lambdacyhalothrin 5% EC@ 1.0 ml/L (4.93 thrips/twig). 
The present results was were in concurrence with findings of Solankar et al. (2021), who reported that spray of cyntraniliprole 10.26% OD @0.9 ml/L found leas less thrips population at MPKV, Rahuri, Maharashtra. Satynarayana Satyanarayana et al. (2023) also noted that two spray sprays of cyantraniliprole 10.26% OD @ 70 g a.i./ha recorded the minimum population of thrips among the seven treatments in Karnataka. Gaikwad et al. (2023) also found that plants treated with cyantraniliprole 10.26% OD @ 15ml/10 L exhibited the lowest number of thrips (1.68 thrips/twig), which was followed by spinosad 45% SC @3.2 ml/10 L (1.75 thrips/twig). Chaudhary et al. (2024) revealed that the two sprays of cyantraniliprole 10.26% OD @ 0.30 ml/L at 15 days interval intervals during hasta bahar recorded the lowest thrips population (1.95 thrips/twig). Elango et al. (2018) revealed that sparying spraying of spinosad 45%SC (0.0125%) was superior and effective in reducing the thrips population (55.3 %) of pomegranate. Kadam et al. (2012) also found that spinosad@56.25 g a.i./ha was the most effective treatment against pomegranate thrips at 14 DAS and was comparable to fipronil@25 g a.i./ha, lambda cyhalothrin@12.5 g a.i./ha, and imidacloprid@27 g a.i./ha. 

Effect of treatments on spider: 
The perusal data on the occurrence of spider spiders during 2021-22, 2022-23, and 2023-24 presented in Table 2 revealed that the maximum number of spider spiders was observed in the untreated control with 0.84. 0.75 and 0.57 per twig during 2021-22, 2022-23, and 2023-24, respectively. The next best treatment was spinosad 45% SC@0.25ml/L during all the years. The data on pooled over year presented in table Table 2 revealed that the maximum population of spider                             (0.72 spider/twig) was observed in the untreated control, which was followed with by spinosad 45% SC@0.25ml/L. Similarly, Chaudhary et al. (2024) reported that the highest population of spider spiders was found in the untreated control. 
	From the above discussion, it can be concluded that two sprays of cyntraniliprole 10.26% OD @0.9 ml/L at 15 days interval intervals were found significantly superior for reducing the thrips incidence in pomegranate over the rest of the treatments. Regarding to the spider population, the control plants recorded the maximum spiders, which was followed was by spinosad 45% SC@0.25ml/L.  
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Table  1: Effect of newer insecticides on incidence of thrips in pomegranate  
                  (Pooled over ear) 
	Tr.
N.
	Treatment

	
Dose (ml/L)
	Average  Number of thrips nymphs/adult/twig

	
	
	
	       2021-22
	      2022-23
	   2023-24
	Pooled

	T1
	Cyantraniliprole 10.26% OD 
	0.75
	1.65 (2.24)
	2.30 (4.78)
	2.33(4.94)
	2.10 (3.89)

	T2
	Cyantraniliprole 10.26% OD 
	0.90
	1.49 (1.71)
	2.02 (3.59)
	2.08 (3.81)
	1.86 (2.97)

	T3
	Lambdacyhalothrin 5% EC
	0.50
	2.23(4.45)
	2.61 (6.30)
	2.63 (6.42)
	2.49 (5.69)

	T4
	Lambdacyhalothrin 5% EC
	1.0
	1.81 (2.77)
	2.45 (5.50)
	2.33 (4.93)
	2.20 (4.32)

	T5
	Fipronil 5% SC
	1.0
	2.19 (4.29)
	2.72 (6.88)
	2.60 (6.24)
	2.50 (5.75)

	T6
	Spinosad 45% SC
	0.25
	2.04 (3.68)
	2.31 (4.85)
	2.29 (4.73)
	2.21 (4.40)

	T7
	Untreated control
	--
	3.25 (10.08)
	3.01 (8.57)
	3.10 (9.09)
	3.12 (9.23)

	S.Em. ±
	
	--
	0.02
	0.02
	0.02

	C.D.at 5%
	
	0.09
	0.06
	0.07
	0.04

	C.V.%
	
	8.69
	5.81
	5.30
	  6.24

	Note:	1.* Figures in parenthesis are retransformed values,those outside are√x + 0.5     transformed value
2. Treatment means with the letter(s) in common are notsignifican tby DMRT at 5% level of significance 
3.Significant parameters and its interactions: T,P,S and TxS



















Table 2: Impact of newer insecticides on incidence of natural enemies (spider) in     
              Pomegranate (Pooled over year) 
	Tr.
N.
	Treatment

	
Dose (ml/L)
	Number of natural enemies (spider)/adult/twig

	
	
	
	     2021-22
	      2022-23
	 2023-24
	Pooled

	T1
	Cyantraniliprole 10.26% OD 
	0.75
	0.98 (0.46)
	0.91 (0.32)
	0.89 (0.29)
	0.93 (0.36)

	T2
	Cyantraniliprole 10.26% OD 
	0.90
	0.89 (0.29)
	0.82 (0.18)
	0.84 (0.21)
	0.85 (0.23)

	T3
	Lambdacyhalothrin 5% EC
	0.50
	0.95 (0.40)
	0.87 (0.26)
	0.79 (0.13)
	0.87 (0.26)

	T4
	Lambdacyhalothrin 5% EC
	1.0
	0.89 (0.28)
	0.82 (0.18)
	0.78 (0.10)
	0.83 (0.19)

	T5
	Fipronil 5% SC
	1.0
	0.92 (0.34)
	0.76 (0.07)
	0.84 (0.21)
	0.84 (0.20)

	T6
	Spinosad 45% SC
	0.25
	1.05 (0.60)
	0.96 (0.43)
	0.95 (0.41)
	0.99 (0.48)

	T7
	Untreated control
	--
	1.16 (0.84)
	1.12 (0.75)
	1.04 (0.57)
	1.10 (0.72)

	S.Em. ±
	
	0.04
	0.04
	0.03
	0.02

	C.D.at 5%
	
	0.11
	0.10
	0.09
	0.06

	C.V.%
	
	14.26
	13.60
	12.18
	13.46

	Note:	1.* Figures in parenthesis are retransformed values,those outside are√x + 0.5     transformed value
2. Treatment means with the letter(s) in common are notsignifican tby DMRT at 5% level of significance 
3.Significant parameters and its interactions: T,P,S and TxS






